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Canine Mast Cell Tumors:  
Overview of Conventional Treatments and Integrative Therapy 

Erin Bannink DVM, Diplomate ACVIM (oncology), CVA 

Objective 
1. The objectives of this lecture are to provided a brief summary of updates in conventional

diagnostic and treatment options for canine cutaneous mast cell tumors and introduce western 
biomedical evidence supporting potential benefits of Traditional Chinese Medicine (TCM) 
herbal therapy in patient care. Molecular diagnostics are now available for obtaining more 
objective information about behavior in canine mast cell tumors, which can be helpful in 
determining which patients would benefit from more aggressive anticancer therapy. This 
information is presented with the vision of beginning to bridge the gap that is often present 
between “conventional” and “alternative” medicine approaches. Improved communication can 
benefit patient care and assist practitioners in advising clients regarding potential diagnostic and 
treatment options that may be desired or beneficial to improving patient outcome. 

Western Biomedicine Perspective 
Mast cell tumors are the most commonly diagnosed malignant cutaneous tumor in dogs, 
accounting for approximately 10-20% of all cutaneous neoplasms.1,2 Normal mast cells 
participate in a number of biological activities such as tissue healing, immune response, and 
antiparasitic activity. Mast cells contain granules which contain heparin, histamine, TNF-alpha 
and proteases such as tryptase and chymase.  When these cells are stimulated they produce 
bioactive substances such as proteases, cytokines (IL-6, TNF-a), chemokines (CCL2, CXCL1), 
growth factors (VEGF), and lipid mediators (Prostaglandin D2, leukotriene C4) which are 
responsible for their systemic and local effects.2

Molecular Aspects 
The most studied molecular disturbance in canine mast cell tumors is KIT, a tyrosine kinase 
receptor expressed on the surface of mast cells and in almost all mast cell tumors. Stem Cell 
Factor (SCF) is the ligand for the KIT receptor and, when these two are bound, stimulates cell 
proliferation, differentiation and maturation of normal mast cells.3,4 The gene which codes for 
the KIT receptor is called c-kit. Activating mutations in this gene have been documented in about 
30% (20%-40% depending on the study) of intermediate to high-grade canine mast cell tumors. 
These mutations, which occur in exons 11 and 12 (juxtamebrane domain) or exons 8 and 9 
(extracellular domain), cause unregulated KIT signaling which is independent of SCF binding. 
The reason for the presence of the c-kit oncogene mutations is not yet understood.2  

Testing for these molecular aberrations is now available and routinely performed to provide 
prognostic information in patients diagnosed with mast cell tumors. The most commonly 
performed prognostic panels test for mutations in exons 8 and 11 of the c-kit gene via PCR, as 
well as quantify expression of the KIT receptor in the cancer cells. These tests are combined with 
markers of cell proliferation (AgNOR, Ki67 and PCNA) for a more objective measure of 
malignant potential than was previously available through histological grading alone.  
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Clarifying the Grading System 
Two grading systems are currently in use for histological grading of mast cell tumors. The 
Patniak three-tier grading system was proposed in 1984 and, until recently, was the most widely 
used grading system for canine mast cell tumors.5 The system was then altered slightly to include 
“grade II low” and “grade II high” classifications given the observation of high variability in 
malignant behavior in grade II tumors. A two tier grading system was proposed in 2011 by 
Kiupel et al in order to more accurately predict biologic behavior.6 The Kiupel 2-tier system has 
been shown to produce higher inter-observer consistency7,8 than the Patnaik system, which 
showed consensus among 10 pathologists in less than 7% of tumors.9 When compared to the 
Patnaik 3-tier grading system, this system was able to correctly predict negative outcomes in 
some grade II mast cell tumors, with a 1-year survival rate of 94% in low grade tumors and 46% 
in high grade tumors. This study also confirmed that histologic grading is not able to predict 
biological behavior in all cases and should be combined with molecular prognostic tests.10  
 
These two systems were also compared based on their ability to predict presence of metastasis at 
the time of initial mast cell tumor diagnosis. Of the 291 tumors which were classified as grade II 
based on the Patnaik scale, 243 (83%) were classified as low grade based on the Kiupel 2-tier 
system and 48 (16%) were classified as high grade. Patnaik grade III tumors and Kiupel high 
grade tumors were significantly more likely to have metastasis than were tumors lower in grade 
within their respective grading systems. All aggressive tumors were not identifiable by grade 
however, with 6% of Patnaik grade 1 tumors and 17% of Patnaik grade II tumors, and 15% of 
Kiupel low-grade tumors, having metastasis at the time of diagnosis.11 

 
These results highlight the importance of the combined information of tumor grade, clinical 
staging and molecular markers in more accurately predicting malignant behavior and overall 
survival in individual patients with mast cell cancer. This combined information should be 
utilized to provide a more informed treatment plan, including herbal therapy recommendations, 
and educating owners on relative risks and treatment options. 
 
Staging 
Thorough staging for mast cell cancer is indicated for tumors with negative prognostic factors 
and includes CBC, Chemistry panel, cytology of draining lymph nodes, abdominal ultrasound 
and possibly thoracic radiographs if there is concern for intrathoracic lymph node metastasis. 
Complete staging is also advised if extensive or expensive treatments are being considered. 
Negative prognostic factors which may be determined prior to biopsy include: rapidly growing 
tumors, large infiltrative tumors, enlarged lymph nodes or cytologic evidence of lymph node 
metastasis, certain locations (mucus membranes, subungual, prepucial and scrotal), and presence 
of systemic signs (usually gastrointestinal). Negative prognostic factors identified with biopsy 
and advanced diagnostics include: high grade tumors, high mitotic index (MI>5), presence of c-
kit mutation, and high proliferation index (Ki67, AgNOR, PCNA). 
 
Treatment 
Complete surgical excision is the best treatment for most mast cell tumors and can often be 
curative. The most current surgical margin recommendation is to excise a gross lateral margin 
equal to the widest diameter of the mass and 1 fascial plane deep to the tumor.12 For low grade 
tumors, narrow histological margins (3mm) are usually adequate to control local disease. High 
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grade tumors have an increased risk of local recurrence regardless of margin width, with a 35% 
recurrence rate even with clean margins.13 Adjuvant therapy should be discussed in these cases, 
and be informed by molecular diagnostics as described above. 
 
For patients in which complete surgical excision cannot be achieved, follow-up conventional 
therapy options to address local disease control include radiation therapy, electrochemotherapy14 
or medical therapy (chemotherapy, tyrosine kinase inhibitors, prednisone). The most commonly 
used chemotherapy agents are vinblastine +/- prednisone, and lomustine. Information on these 
treatments can be referenced in any veterinary oncology text book or on pubmed.  
 
Tyrosine Kinase Inhibitors 
Toceranib (Palladia) and Masitinib (Kinavet) are veterinary tyrosine kinase inhibitors which 
were developed to treat aggressive mast cell tumors, which are often minimally responsive to 
traditional chemotherapy agents in the gross disease setting. These drugs inhibit KIT signaling, 
which is involved in tumor progression (see “Molecular Aspects” section above). Tumors with 
mutations in the c-kit gene are more likely to respond to these drugs, although tumors without c-
kit mutations can also respond through other mechanisms. Masitinib has a conditional license, 
restricting its use to non-resectable (gross disease setting) non-metastatic grade II or III mast cell 
tumors in dogs who have not received prior treatment with chemotherapy or radiation, or to 
clinical trial settings. A 50% response rate with median survival time of 21 months in responders 
versus 4.5 months in nonresponders has been reported.15 Toceranib is not restricted by 
conditional licensing so can be employed in various other patient scenarios.  Doses of Toceranib 
much lower than the published dose of 3.25mg/kg are effective for disease control and associated 
with a decreased toxicity profile. Current recommended dose is 2.5-2.75mg/kg three times 
weekly (M,W,F) or every other day.8 In the gross disease setting a response rate of 70% was seen 
in tumors with c-kit mutations and a response rate of 40% was seen in tumors with wild-type c-
kit (no mutation). Toceranib has a wider spectrum of activity than Masitinib, which is limited to 
the inhibition of KIT receptor activity. Toceranib has shown activity in inhibiting other receptors 
involved in cancer progression including inhibition of VEGF receptor activation. 
 
Integrative approach:  
Oxidative stress and derangement of oxidative damage protection mechanisms have recently 
been confirmed via clinical trial in dogs with newly diagnosed mast cell tumors.16 Studies like 
this provide proof of principle and are the first step in biomedicine validation of treatments like 
herbal and antioxidant therapies in patients with mast cell cancer.  
 
Herbal therapies, primarily Traditional Chinese Medicine (TCM) modalities, are often 
implemented in the author’s practice for control of mast cell cancer, either in the gross disease 
setting when more aggressive treatments are declined, or in cases with negative prognostic 
factors that support the use of follow-up local or systemic therapy. A thorough discussion of 
TCM differential diagnoses and treatment options is beyond the scope of this lecture. The goal 
here is to provide information on the western biomedical understanding of some TCM herbs 
often used in management of mast cell cancer and how their clinical actions may be understood 
from a western biomedical standpoint. A vast majority of mast cell tumor patients fit a TCM 
diagnosis of Blood Stasis. One TCM formula that is indicated for this diagnosis is Xue Fu Zhu 
Yu Tang with added San Leng and E Zhu. This formula has resulted in objective tumor 
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responses in the author’s practice and will be used to illustrate the biomedical actions of TCM 
herbal formulas in anticancer therapy and management of patients diagnosed with mast cell 
cancer. Other formulas that have also shown benefit for mast cell tumors in the author’s practice 
include Xian Fang Huo Ming Yin, Chai Hu Jia Long Gu Mu Li Tang and Si Wu Tang.  
 
Xue Fu Zhu Yu Tang is a classical Chinese medicine herbal formula containing the smaller 
blood tonic formula Si Wu Tang which has been shown to exhibit concentration-dependent 
inhibition of mast cell histamine release in mice when administered orally. Red Peony (Chai 
Shao Yao) showed the most activity as a single herb, with lesser activity observed for 
Rehmannia (Sheng Di Huang) and Ligusticum (Chuan Xiong), and minimal activity for Angelica 
(Dang Gui).17 Although this study suggests minimal activity of Angelica, this herb has been 
shown in other studies to inhibit IgE/Ag-induced degranulation in mast cells, and to inhibit 
histamine release and production of IL-6, IL-8 and TNF-a in human mast cells.18-20  
 
Additional herbs contained in modified Xue Fu Zhu Yu Tang have shown some activity relevant 
to mast cell activation, degranulation or proliferation. Many of these herbs have also shown 
potential for anticancer action in various other tumor types. Following is a short summary of 
actions of these herbs related to the mast cell activity. Persica Seed (Tao Ren) contains phenolic 
glycosides that can inhibit histamine release and pro-inflammatory cytokines (TNF-a, IL-6) in 
human mast cells.21 Bupleurum (Chai Hu) contains quercetin which inhibits mast cell 
degranulation22 and has been shown to inhibit human leukemic mast cell proliferation by 80% 
with prolonged exposure.23 Platycodon (Jie Geng) has anti-inflammatory action and inhibits 
signaling in mast cells involved in allergic and inflammatory responses which are also relevant in 
canine mast cell tumors.24 Curcuma zedoaria (E Zhu) contains curcumin which has numerous 
anticancer actions based on hundreds of published studies, blocking over 500 molecules involved 
in tumor progression. Its molecular targets relevant to mast cell cancer include NF-kB, Cox-2, 
VEGF, IL-6 and TNF-a.25 Curcumin has been shown to inhibit mast cell activation.26,27 
Sparganium (San Leng) is traditionally added with Curcuma zedoaria (E Zhu) to anticancer 
formulas treating a TCM diagnosis of Blood Stasis tumors. The bioactive compound in 
Sparganium (San Leng) which has shown anticancer action is Grailsine-Al-glycoside.28 
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Canine Splenic Hemangiosarcoma: Overview of Current Conventional Treatments and 
Integrative Therapy 

Erin Bannink DVM, Diplomate ACVIM (oncology), CVA 
 

Objective 
1. The objectives of this lecture are to provided a brief summary of conventional diagnostic 

and treatment options for canine splenic hemangiosarcoma and introduce western biomedical 
evidence supporting potential benefits of Traditional Chinese Medicine (TCM) herbal therapy in 
patient care. This information is presented with the vision of beginning to bridge the gap that is 
often present between these treatment approaches. Improved communication between 
“conventional” and “alternative” medicine approaches can benefit patient care and assist 
practitioners in advising clients regarding potential diagnostic and treatment options that may be 
desired or beneficial to improving patient outcome. 
 
Western Biomedical Perspective 
Canine splenic hemangiosarcoma (HSA) is a uniformly aggressive disease with a high metastatic 
rate and grave prognosis despite aggressive treatment with surgery and chemotherapy. HSA 
accounts for approximately 50% of all splenic malignancies in dogs.1 In dogs presenting with 
non-traumatic hemoabdomen due to splenic masses, up to 63%-70% are diagnosed with HSA.2,3 
Ultimately, surgical biopsy via splenectomy is required for a definitive diagnosis since 
hematomas and hemangiomas can have a similar ultrasonographic appearance to HSA and not 
all large masses are malignant.4  
 
Metastasis is common, with the lungs, liver, omentum and mesentery the most commonly 
affected organs. Metastasis usually occurs hematogenously or through transabdominal 
implantation secondary to rupture of the tumor. Right atrial metastasis can also occur in about 
10-25% of patients, and echocardiogram is often included as part of routine staging for this 
reason. 
 
Conventional Diagnostics and Treatment: 
Standard staging for patients with a suspected diagnosis of HSA includes full abdominal 
ultrasound, thoracic radiographs, complete blood count, serum chemistry profile and possibly 
echocardiogram to screen for masses in the right atrial appendage. CT scan of the thorax and 
abdomen can also be considered as a more sensitive screening test for metastasis in patients who 
are stable and good candidates for anesthesia. Coagulation profile is also recommended when 
surgery is being considered due to the high incidence of Disseminated Intravascular Coagulation 
(DIC), present in approximately 50% of patients with HSA.5,6 
 
Splenic Hemangiosarcoma Staging Scheme 
Stage 1 Splenic tumor, not ruptured, no evidence of 

metastasis 
Stage 2 Splenic tumor, ruptured, no evidence of metastasis 
Stage 3 Any metastasis 
 
In patients with no evidence of macroscopic metastasis, treatment consists of splenectomy 
followed by doxorubicin-based chemotherapy. Median survival time with splenectomy alone is 
approximately 3 months. In general, adjuvant chemotherapy doubles the expected survival time 
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compared to surgery alone. Multiple chemotherapy protocols have been evaluated, all resulting 
in comparable median survival times of approximately 6 months following splenectomy, with a 
range of 3-8 months depending on the stage of disease. Multidrug protocols have, in general, not 
resulted in improved survival times in clinical trials but are associated with increased risk of 
adverse events. Recently, a protocol of doxorubicin plus dacarbazine (n=9) was compared with 
Doxorubicin plus cyclophosphamide (n=18). The doxorubicin-dacarbazine protocol resulted in 
improved survival time (>18 months) compared to the doxorubicin-cyclophosphamide protocol 
(5 months) and was well tolerated.7 The number of patients in this study was small, however, and 
larger scale clinical trials would be needed to determine the repeatability and true survival impact 
of this protocol.  
 
Antiangiogenic/Metronomic chemotherapy: 
Metronomic chemotherapy involves chronic administration of low doses of oral chemotherapy 
agents or other drugs which target endothelial cells involved in the process of angiogenesis, new 
blood vessel formation. The goal of this type of therapy is to inhibit blood vessel formation to the 
growing tumor mass in order to stunt continued growth. Benefits of this type of therapy include 
relatively low incidence of toxicity, circumvention of inherent or acquired chemoresistance of 
the genetically unstable tumor cells, and possibility for a long term maintenance therapy for 
ongoing disease control in cancers where cure is not achieved with high dose chemotherapy 
protocols. Metronomic therapy appears to also inhibit regulatory T cells, which are recruited by 
tumor cells to evade immune surveillance.8 

 
Because it targets the angiogenic process required for growth and metastasis of cancer in general, 
metronomic therapy is not a tumor specific therapy. The most commonly used metronomic 
therapies include cyclophosphamide with or without a non-steroidal anti-inflammatory drug.9 
This protocol is associated with a risk of sterile hemorrhagic cystitis, especially with high 
cumulative doses (two-fold increase with each 750mg/m2 dose increase).10 For this reason, 
metronomic chlorambucil is coming into favor as an alternative drug option. The most common 
long-term side effect with metronomic chlorambucil is thrombocytopenia.11,12 Lomustine has 
also been used in the metronomic setting, although with much less frequency.13 
 
Continuous low dose oral chemotherapy using cyclophosphamide, etoposide and piroxicam was 
evaluated as an adjuvant therapy in nine dogs with stage II splenic hemangiosarcoma, resulting 
in a median survival time of 6 months (178 days). This compared favorably to retrospective 
evaluation of 24 dogs with stage II HSA treated with adjuvant Doxorubicin, with median 
survival time of 4½ months (133 days). The protocol was well tolerated.14  
 
Recently, adjuvant therapy with doxorubicin and deracoxib (a selective cox-2 inhibitor) showed 
improved survival in dogs with stage III HSA (5 months) over historical controls. However, 
median survival of dogs with stage I and II disease was not improved (5 months).15 Lack of 
COX-2 expression has been documented in canine HSA cells.16 This suggests that any impact of 
COX-2 inhibition in treatment of HSA is indirectly impacting tumor progression, probably by 
way of  inflammatory or angiogenesis pathways.  
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Molecular Aspects: 
An understanding of the molecular mechanisms involved in tumor progression is helpful in 
informing new treatment approaches, and may also be useful in elucidating the underlying 
mechanism of action for various herbal therapies. A number of specific pathways have been 
elucidated for HSA. An extensive evaluation of gene expression in canine hemangiosarcoma has 
illuminated inflammatory and angiogenic pathways as important progresses in the pathogenesis 
of this disease.41 For example, vascular endothelial growth factor (VEGF) is a major player in 
both development and metastasis of HSA17 and angiogenesis mediated by VEGF has been 
proposed as a new target for anticancer therapy.18,19 Other angiogenic growth factors that are 
over-expressed in HSA along with their associated receptors are basic fibroblast growth factor 
(bFGF) and angiopoietin-1 and angiopoietin-2 (Ang-1 and Ang-2).20-23 This concomitant 
expression of growth factors and growth factor receptors results in autocrine stimulation of 
tumor growth, in which the HSA cells secrete a substance that binds to a growth receptor on its 
surface, supporting its own growth and survival. This autocrine feedback loop is one way we 
might think about novel approaches to interfering with the proliferation of HSA cells in the body.   
 
Additionally, there are numerous other signaling pathways which have been evaluated for their 
role in HSA progression, including Interleukin-8 (IL-8) and MEK signaling pathway. IL-8 
promotes HSA progression through effects on the tumor microenvironment. These findings were 
supported in both in vitro and in vivo studies and showed that IL-8 was important in providing a 
“permissive microenvironment” early in the course of HSA tumorgenesis.24 MEK signaling 
inhibition prevents growth of HSA cells.25  
 
Beta-adrenergic blockade has emerged as an effective treatment to cause regression of infantile 
hemangioma and has been proposed as a treatment for malignant vascular tumors in people. Beta 
adrenergic inhibition has been shown to initiate widespread changes in gene expression patterns 
in vascular tumors. Beta adrenergic blockade also results in selective cytotoxicity of malignant 
vascular tumors versus normal vascular epithelium and has been proposed as a promising 
treatment for angiosarcoma in people.26 This treatment has not been evaluated for canine splenic 
HSA, but findings such as these may open doors for investigation of novel therapeutic 
approaches as we move forward. 
 
A telomerase vaccine is also currently available through one private practice in New York 
through a limited FDA licensure. This vaccine targets telomerase, which is responsible for 
adding telomeric sequences to the end of replicating DNA, thereby overcoming the limitation in 
lifespan which occurs in normal tissues due to telomere shortening. Telomerase activity is low in 
most normal tissues and high in many tumor tissues. Targeting of this enzyme is another novel 
way to attempt to target cancer cell death. 
 
An Integrative Therapy Perspective for Canine Splenic Hemangiosarcoma 
Any of the above pathways may be important in the role of adjuvant therapy for HSA. Herbal 
therapies, in particular, may offer a novel approach to modify these tumor pathways in a 
relatively non-toxic way for use as maintenance therapy after other conventional treatments such 
as surgery, with or without chemotherapy. Following is a brief introduction to some herbal 
formulas often used for patients diagnosed with splenic hemangiosarcoma in the author’s 
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practice, and the scientific evidence of antineoplastic action currently available in the published 
literature. 
 
Yunnan Pai Yao is an important formula in the management of HSA and allows for significant 
improvement in survival time in many cases through its ability to minimize the severity of 
hemorrhage from HSA tumors. This formula has been recently reported to exhibit invitro 
antineoplastic action in canine hemangiosarcoma cell lines in concentrations likely to be 
obtainable with oral administration.27 Panax notoginseng (San Qi), the main herb in this formula, 
contains ginsenosides which have shown antitumor activity including inhibition of tumor 
angiogenesis via VEGF inhibition.28 The main saponins in notoginseng are ginsenoside Rb1, 
ginsenoside Rd, and compound K (which is an active metabolite of notoginsenoside R1 and 
ginsenoside Rb1). Ginsenoside Rb1 has demonstrated antiangiogenic action via blocking tube-
like network formation. Ginsenoside Rd and compound K decrease MMP-2 and MMP-9 
respectively, which are overexpressed in HSA and involved in metastasis.29,30 Additionally, HSA 
progression seems to be more dependent on dysregulation of cyclin D1-Rb pathway and 
notoginseng has been shown to regulate cyclin D1. 
 
Mushroom polysaccharides have been used for their immune stimulating activity for centuries. 
A recent clinical trial evaluating a single polysaccharide compound from the Coreolus mushroom 
showed improved survival time for dogs diagnosed with splenic hemangiosarcoma treated with 
splenectomy alone. In the high dose group (100mg/kg/d), a median survival time of 6 months 
was observed in this small patient population, prompting a more extensive clinical trial in 
combination with doxorubicin chemotherapy.31  

 
Xiao Chai Hu Tang is a classical Traditional Chinese Medicine herbal formula which contains a 
number of herbs demonstrating immune modulating and antitumor effects. The formula used in 
the authhor’s practice contains Bupleurum (Chai Hu), Scutellaria (Huang Qin), Pinellia (Ban 
Xia), Ginseng (Ren Shen), Ginger (Sheng Jiang), Licorice (Gan Cao), Jujube (Da Zao). The 
formula itself has polypharmacological anticancer effects, inhibiting numerous significant target 
proteins relevant to HSA including VEGFR2, EGFR, MDR-1, topoisomerase II, and Ang-1.32  
Bupleurum (Chai Hu) contains berberine which inhibit multiple signaling pathways involved in 
tumor progression including NF-kB, COX-2, HIF-1/VEGF, and cytochrome-c/Caspase 
signaling.33 Ginseng (Ren Shen) saponins have been shown to reverse multiple drug resistance 
(MDR) with doxorubicin and vincristine via suppression of P-glycoprotein (Pgp) expression and 
decreasing Pgp efflux of drugs from the cell. The combination of saponins found in ginseng 
seemed to be more effective than the individual saponins alone. 
 
A variation of this formula, Chai Hu Jia Long Gu Mu Li Tang with added panax notoginseng 
(San Qi), Angelica root (Dang Gui), Schizandra (Wu Wei Zi) and Salvia (Dang Gui) for 
treatment of HSA is currently undergoing a clinical trial at the author’s practice. 
 
Bu Yang Huang Wu Tang is another classical TCM herbal formula traditionally used for 
treatment of stroke in humans which has shown beneficial effect in canine splenic HSA patients 
exhibiting weakness or arrhythmia after surgery in the author’s practice. The formula contains 
Astragalus (Huang Qi), Angelica Root (Dang Gui Wei), Ligusticum (Chuan Xiong), Red Peony 
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(Chi Shao Yao), Peach Seed (Tao Ren), and Safflower flower (Hong Hua), which have all 
individually shown antitumor potential.  
For the purposes of this brief lecture, we will focus of some evidence of antineoplastic action for 
Astragalus, Angelica Root and Ligusticum. Astragalus reduced expression of proangiogenic and 
metastatic factors in combination with vinblastine in colon carcinoma cells via pathways also 
important in HSA progression (VEGF, bFGF, MMP-2 & -9).34 Angelica root contains two 
compounds, decursin and decursinol (rapidly metabolized into decursin), which have been 
shown to effectively inhibit VEGF-regulated angiogenesis and exhibiting anti-tumor activity in 
vivo, supporting these compounds as potential treatments for cancers dependent on VEGF 
signaling.35-37 Polysaccharides from Angelica have also been shown to protect against 
gastrointestinal and hematological toxicity of Cyclophosphamide.38 Ligusticum, along with 
Salvia, Chrysanthemum and curcuma, were shown to overcome MDR and restore sensitivity to 
Doxorubicin in tumor cells in vivo.39,40 Ligusticum has also demonstrated significant anti-
inflammatory effects41 and downregulates expression of IL-8, which is involved in inflammation 
and tumor progression.42  
 
Conclusion 
In the author’s clinical experience, it may be possible to achieve survival times with Traditional 
Chinese Medicine similar to, and sometimes exceeding, those achievable with chemotherapy. At 
the time of this writing, we have treated 5 patients with stage II HSA with splenectomy and 
herbal therapies who survived 2, 3, 6, 17 (died of lymphoma) and 32 months (died of 
degenerative myelopathy). Three patients with stage III disease treated with splenectomy and 
herbs lived 4 weeks, 4 weeks and 6 weeks, suggesting that stage of disease may be an important 
predictor of ability to achieve disease control with herbs, as is also the case with chemotherapy. 
However, one patient treated with herbs alone for suspected splenic HSA lived 31 months 
without surgery and was confirmed post-mortem to have HSA with metastasis to liver, intestines 
and pancreas. We have had two patients with stage II splenic HSA treated with an integrative 
approach using chemotherapy after splenectomy along with herbal treatments who have had long 
term survivals of 16 months and 3 years, and another who survival just 3 months. Our only 
patient with stage III disease receiving an integrative approach survived 6 months. Large scale 
clinical trials would be needed to evaluate the true repeatability and response rates seen with 
alternative medicine treatments. However, numerous individual case examples of prolonged 
survival are the first step in supporting a more extensive evaluation of the role of alternative 
medicine therapies in management of this aggressive disease.  
 
At present, adjuvant chemotherapy results in only modest improvement in survival time over 
splenectomy alone for canine splenic HSA. Novel approaches are necessary if we are to achieve 
longer disease remissions in this aggressive disease. Current chemotherapy recommendations at 
the author’s practice involve single agent doxorubicin therapy with metronomic chemotherapy 
and/or herbal medicine treatments for maintenance therapy, with thorough discussion of the pros 
and cons of treatments and the current published information about these therapies, to support 
the client in making an informed decision. 
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Canine Nasal Carcinoma: Overview of Conventional Treatments and Integrative Therapy 
Erin Bannink DVM, Diplomate ACVIM (oncology), CVA 

 
Objective 

1. The objective of this lecture is to provided a brief summary of updates in conventional 
treatment options for canine nasal carcinomas and introduce some western biomedical evidence 
supporting potential benefits of Traditional Chinese Medicine (TCM) herbal therapy in patient 
care. The goal of this lecture is to improve communication between conventional and Traditional 
Chinese Medicine treatment approaches and assist alternative medicine practitioners in advising 
clients regarding advanced conventional diagnostic and treatment options when these may be 
desired or beneficial. 
 
Western Biomedicine Perspective: 
Carcinomas are the most commonly diagnosed canine intranasal tumor, and will be the focus of 
this lecture. Various sarcomas, including fibrosarcoma, chondrosarcoma, and osteosarcoma, 
comprise the remaining 1/3 of cases, with lymphosarcoma diagnosed rarely in dogs compared to 
cats. The most common sites of metastasis for nasal carcinoma are the regional lymph nodes and 
lungs, although the presence of metastasis at the time of diagnosis is uncommon. Clinical signs 
attributable to the primary tumor are the most common cause of death, even in cases where 
metastasis has occurred. Although advancements in conventional therapy, including radiation 
therapy, are helpful in tumor control and management of quality of life issues related to the 
primary tumor, cure is not expected even with aggressive therapy and most patients are 
eventually lost to clinical signs related to cancer. 
 
Treatment and Survival 
Presence of epistaxis is a major factor in survival for patients with untreated nasal tumors. 
Median survival time (MST) for dogs with untreated nasal tumors is about 3 months. Dogs with 
epistaxis have a significantly shorter MST of 3 months (n=108) compared to MST of 7.5 months 
(n=32) for those without epistaxis.1  
 
A number of staging systems have been proposed for canine nasal tumors, but the prognostic 
significance is still questionable. The modified Adam’s system seems to correlate best with 
survival time after radiation therapy, particularly when considered along with histopathology.  
 
Stage 4 disease, tumors associated with lysis of the cribriform plate, showed the shortest survival 
times (MST about 7 months). MST for stage 1 tumors, confined to the nasal passage, paranasal 
sinus or frontal sinus with no bone involvement beyond the turbinates, were associated with the 
longest survival times (MST about 2 years). Disease free interval (DFI) was impacted by 
histologic diagnosis, but not overall survival time. Carcinomas had a DFI of 4.4 months 
compared to 10.6 months for sarcomas.2  
 
Complicating evaluation of true treatment efficacy are small study size for most published 
articles as well as challenges with evaluable endpoints for nasal tumors. Serial advanced imaging 
such as CT or MRI to assess tumor response are not routinely performed due to cost and need for 
anesthesia. Survival time is, therefore, often reported as the evaluable endpoint. However, 
decisions regarding timing of euthanasia are highly variable between pet owners. These 
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limitations have contributed to the lack of a clearly defined optimal treatment approach for this 
disease. 
 
Radiation:  
Treatment protocols including radiation therapy have resulted in the longest reported survival 
times. Full course megavoltage photon radiation therapy is the standard treatment and results in a 
MST of approximately 1 year. Recent advances in radiation therapy and availability of /intensity-
Modulated Radiation Therapy (IMRT) and stereotactic radiation units in veterinary medicine 
have resulted in availability of radiation protocols associated with less side effects and improved 
quality of life, but not marked improvement in survival time. 
 
IMRT was evaluated in nasal tumors. Complete resolution of clinical signs was observed in 67% 
of patients (n=8). Overall MST was 15 months. One- and two-year survival rates were 50% and 
25% respectively.3 Acute side effects were minimal in the oral mucosa and the contralateral eye, 
which is an improvement over standard megavoltage radiation therapy. 
 
Stereotactic radiation therapy (SRT) is a highly localized form of radiation which is administered 
in a few daily doses. Retrospective evaluation of 19 dogs treated with three consecutive daily 
doses (8-12 Grey each) showed a median survival time of 13 months. This survival was 
comparable to full course megavoltage radiation therapy but with significantly less acute side 
effects and fewer required treatments.4  
 
Palliative radiation therapy was evaluated in a population of 18 dogs using a protocol of five 4-
Grey fractions. Complete resolution of clinical signs occurred in 78% of patients for a median 
response duration of 6 months. Six dogs underwent a second palliative course of radiation with a 
median response duration of an additional 4 months and overall MST of 10 months.5 Other 
studies have shown MSTs of 5 months6 and progression free survival (PFS) of 8.5 to 21 months 
depending on stage of disease.7  
 
Surgery:  
Nasal externation following radiation therapy has been evaluated in a number of studies and, 
although the procedure appears to be well tolerated, survival times are not markedly improved 
over radiation therapy alone, with MST of 15 months.8  
 
Medical Management: 
 
Molecular Aspects  
Canine epithelial nasal tumors have been shown to express vascular endothelial growth factor 
(VEGF) and epithelial growth factor receptor (EGFR). VEGFR was a more consistent finding, 
with 92% of tumors positive for VEGFR expression compared to 55% for EGFR.9 Inhibition of 
VEGF and EGFR have improved radiation responses in human clinical trials and may be an 
effective method to improve disease control in canine patients. 
 
COX-2 expression has been demonstrated in 70-80% of canine nasal carcinomas.10,11  
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COX-2 Inhibitors: The additional of a COX-2 inhibitor to radiation therapy has been evaluated 
and did not result in improved survival over radiation alone, with MST of 11 months in the 
radiation treatment group and MST of 8 months in the radiation plus firocoxib group. However, 
improved quality of life as determined through owner quality of life questionnaires was 
improved in the patients receiving firocoxib therapy.12  
 
Chemotherapy: The goal of standard doses of chemotherapy is to cause tumor regression and 
alleviate clinical signs. Chemotherapy is usually given every 3 weeks for 5-6 treatments. The 
addition of chemotherapy to radiation therapy has not resulted in improved survival times. There 
are limited reports on efficacy of chemotherapy alone as a palliative treatment for nasal 
carcinoma, however response rates between 25-75% have been reported. MST was 5-7 months 
in two studies, one evaluating Cisplatin (n=11) and the other a combination of carboplatin, 
doxorubicin and Piroxicam (n=8).13,14  
 
Palliation with metronomic chemotherapy or Palladia: Metronomic chemotherapy utilizes 
low doses of oral chemotherapy agents and other drugs for disease control. This treatment targets 
the process of new blood vessel formation (angiogenesis) initiated by the tumor tissue which is 
necessary for tumor masses to grow beyond a size of 2mm. Tumor regression is less likely with 
this approach compared to high dose chemotherapy, so it is best suited for patients who have 
minimal clinical signs in which disease stabilization is the goal.  
 
Palladia (Toceranib) is a veterinary tyrosine kinase inhibitor which was originally developed to 
treat aggressive mast cell tumors. The primary mechanism of action is inhibition of KIT 
signaling, which is a key factor involved in mast cell tumor progression. Objective responses 
have been seen in various solid tumors, including nasal carcinomas, treated with Palladia. A 
preliminary evaluation for biological activity in solid tumors showed stable disease in 4/7 dogs 
with nasal carcinoma and a complete response in one dog.15 Targets for Palladia are various 
receptor tyrosine kinases including VEGFR, which is expressed in a majority of canine nasal 
carcinomas.9  
 
Nutrition: 
A 2011 study evaluated the impact of menhaden fish oil administration on tissue inflammation in 
dogs treated with radiation therapy for nasal tumors. The study showed that dogs receiving the 
supplement had significantly higher plasma DHA and EPA concentrations, lower tissue 
inflammatory eicosinoids and decreased plasma MMPs. Dogs receiving the fish oil supplement 
also had a significantly decreased resting energy expenditure compared to controls. The study 
suggested that dietary fish oil could reduce some of the detrimental inflammatory and metabolic 
consequences of radiation therapy.16  
 
Integrative Therapy with Traditional Chinese Herbal Medicine: 
Herbal formulas, such as Yunnan Pai Yao, which help control bleeding are the mainstay of 
herbal interventions aimed at quality of life in the author’s practice, as most patients with nasal 
tumors are eventually euthanized due to uncontrolled epistaxis. As mentioned earlier, the 
presence of epistaxis is a significant negative prognostic factor for survival. It would stand to 
reason then, that if hemorrhage could be effectively controlled, survival times might be 
significantly increased. There have been no large scale clinical trials evaluating survival times 
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for nasal tumor with Yunnan Pai Yao treatment yet, however this hypothesis seems to be 
accurate based on the author’s clinical experience using minimal herbal treatment intervention 
with Yunnan Pai Yao or a similar formula with or without NSAID therapy for cases in which 
more aggressive treatments are not elected (see Table 1).  
 
Yunnan Pai Yao is classified as a blood mover from a Traditional Chinese Medicine (TCM) 
standpoint and has a main action to stop hemorrhage. The primary ingredient is panax 
notoginseng (San Qi). A placebo controlled blinded in vivo study evaluated topical hemostasis 
effects of Yunnan Pai Yao, notoginseng and placebo (wheat flour) in mice. Treatment groups 
had 22-30% decreased bleeding time compared to the control group. There was no significant 
difference in bleeding time between the Yunnan Pai Yao group and the notoginseng group.17  
 
Dencichine, an amino acid, has been identified as a major component of the roots of panax 
notoginseng (San Qi). This substance was shown to shorten bleeding time and reduce APTT. 
Hemostatic effects were due to paracrine promotion of the coagulation cascade through platelet 
receptor mediation, controlling calcium influx into the platelet cytosol, decreasing intracellular 
cAMP and increasing production of thromboxane A2 (TXA2).18 Platelet aggregation is inhibited 
by cAMP. TXA2 is a prothrombotic substance produced by activated platelets. Interestingly, 
panax notoginseng also exhibits antiplatelet and anticoagulant effects.19 This reflects the 
complicated biological action of whole herbs in the body and likely indicates a balanced action 
to normalize the clotting cascade.  
 
Si Miao San: Si Miao San is a simple formula containing four herbs: Phellodendron bark 
(Huang Bai), Coix Seed (Yi Yi Ren), Atractylodes (Cang Zhu) and Achyranthes (Huai Niu Xi). 
Although all four herbs in this formula have demonstrated various antitumor effects in the 
laboratory setting, Phellodendron (Huang Bai) and Coix Seed have the most relevant scientific 
research available related to nasal carcinoma in dogs. Phellodendron has shown antitumor action 
against human oral squamous cell carcinoma cell lines in vitro.20 Compounds from this herbal 
therapy have also been shown to inhibit COX-2 activity.21,22 Coix seed (Yi Yi Ren) has 
significant anti-inflammatory activity, inhibiting protein kinase C and NF-κβ activity.23 

 
Xue Fu Zhu Yu Tang is another formula commonly used for treatment of nasal tumors in 
veterinary TCM. Briefly, this formula contains eleven different herbs, many of which have 
actions which may be relevant in control of nasal carcinoma in dogs. Angelica root (Gang Gui) 
inhibits VEGF (see above under “Molecular Aspects”) via its content of Decursin.24 Bupleurum 
root (Chai Hu) has shown cytotoxic action in various solid tumor cell lines.25-29

  Platycodon (Jie 
Geng) has shown EGFR inhibiting properties.30 

Although clinical experience and currently available research suggest TCM herbal therapies 
could play an important role in treatment of canine nasal tumors, clinical trials are needed to gain 
further evidence of efficacy to inform treatment recommendations and true benefit of these 
therapies alone or in combination with conventional treatments. 
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Table 1: Case examples from the author’s practice 
Patient Diagnosis Survival time Treatment Epistaxis  
Belfrey Nasal 

Carcinoma  
12 months YPY, Si Miao 

San  
yes 

Rebel Nasal 
Carcinoma 

14 months YPY, Si Miao 
San (rescued 
with others) 

yes 

Seargent Nasal tumor 
based on CT 
(no biopsy) 

25 months 
(death not 
tumor related) 

YPY & 
Deramaxx 

yes 

Bob Nasal 
carcinoma  

12 months YPY & 
Piroxicam 

yes 

Sparky  Low grade 
nasal carcinoma 

13 months YPY & 
Deramaxx 

yes 

Max  Well-
differentiated 
nasal carcinoma 

Diagnosed 
8/19/14 – still 
alive and 
asymptomatic 
(10 months at 
time of writing) 

YPY, Modified 
XFZYT + Si 
Wu Tang 

yes 

Emma Rose Left sided nasal 
tumor (CT 
diagnosis) 

Diagnosed 
3/7/15 – still 
alive and 
asymptomatic 
(3 months at 
time of writing) 

YPY, modified 
XFZYT 

yes 

Abbreviations: YPY (Yunnan Pai Yao), Modified XFZYT (Xue Fu Xhu Yu Tang modified with 
E Zhu and San Leng) 
 
REFERENCES: 
 

1. Rassnick KM, Goldkamp CE, Erb Hn, et al. Evaluation of factors associated with survival 
in dogs with untreated nasal carcinomas: 139 cases (1993-2003). J Am Vet Med Assoc 
2006 Aug 1;229(3):401-6. 

2. Adams WM, Kleiter MM, Thrall DE, et al. Prognostic significance of tumor histology 
and computed tomographic staging for radiation treatment response of canine nasal 
tumors. Vet Radiol Ultrasound 2009;50:330-335. 

3.	  Hunley DW, Mauldin GN, Shiomitsu K, et al. Clinical outcome in dogs with nasal tumors 
treated with intensity-modulated radiation therapy. Can Vet 2010 Mar;51(3):293-300. 

4. Glasser SA, Charney S, Dervisis NG et al. Use of an image-guided robotic radiosurgery 
system for the treatment of canine nonlymphomatous nasal tumors. J Am Anim Hosp 
Assoc 2014 Mar-Apr;50(2):96-104. 

5.	  Tan-Coleman B, Lyons J, Lewis C. et al. Prospective evaluation of a 5 x 4 Gy 
prescription of canine nasal tumors. Vet Radiol Ultrasound 2013 Jan-Feb;54(1):89-92. 

30



6. Gieger T, Rassnick K, Siegel S, et al. Palliation of clinical signs in 48 dogs with nasal 
carcinomas treated with coarse-fraction radiation therapy. J Am Anim Hosp Assoc 2008 
May-Jun;44(3):116-23. 

 7. Buchholz J, Hagen R, Leo C, et al. 3D conformational radiation therapy for palliative 
treatments of canine nasal tumors. Vet Radiol Ultrasound 2009 Nov-Dec;50(6):679-83. 

8. Bowles K, DeSandre-Robinson D, Kubicek, et al. Outcome of definitive fractionated 
radiation followed by externation of the nasal cavity in dogs with sinonasal neoplasia: 16 
cases. Vet Comp Oncol 2014 Sept 2 (Epub ahead of print). 

9. Shiomitsu K, Johnson CL, Malarkey DE, et al. Expression of epidermal growth factor 
receptor and vascular endothelial growth factor in malignant canine epithelial nasal 
tumours. Vet Comp Oncol 2009 Jun;7(2):106-14. 

10. Impellizeri JA, Esplin DG. Expression of cyclooxygenase-2 in canine nasal carcinomas. 
Vet J 2008 Jun;176(3):408-10. 

11. Klieter M, Malarkey DE, Ruslander DE, et al. Expression of cyclooxygenase-2 in canine 
epithelial nasal tumors. Vet Radiol Ultrasound 2004 May-June;45(3):255-60. 

12. Cancedda S, Sabattini S, Bettini G, et al. Combination of radiation therapy and firocoxib 
for the treatments of canine nasal carcinoma. Vet Radiol Ultrasound 2015 
May;56(3):335-43. 

13. Hahn KA, Knapp DW, Richardson RC et al. Clinical response of nasal adenocarcinoma 
to cisplatin chemotherapy in 11 dogs. J Am Vet Med Assoc 1992;200:355-357. 

14. Langova V, Mutsaers AJ, Phillips B, et al. Treatment of 8 dogs with nasal tumors with 
alternative doses of doxorubicin and carboplatin in cinjunction with oral piroxicam. Aust 
Vet 2004;82:676-680. 

15. London C, Mathie T, Stingle N, et al. Preliminary evidence for biological activity of 
toceranib phosphate (Palladia) in solid tumors. Vet Comp Oncol 2012 Sept;10(3):194-
205. 

16. Hansen RA, Anderson C, Fettman MJ, et al. Menhaden oil administration to dogs treated 
with radiation for nasal tumors demonstrates lower levels of tissue eicosanoids. Nutr Res 
2011 Dec;31(12):929-36. 

17. Fan C, Song J, White CM. A comparison of the hemostatic effects of notoginseng and 
yun nan bai yao to placebo control. J Herb Pharmacother 2005;5(2):1-5. 

18. Huang LF, Shi HL, Gao G, et al. Decichine enhances hemostatis of activated platelets via 
AMPA receptors. Thromb Res 2014 May;133(5):848-54. 

19. Lau AJ, Toh DF, Chua TK, et al. Antiplatelet and anticoagulant effects of Panax 
notoginseng: comparison of raw and steamed Panax notoginseng with Panax ginseng and 
Panax quinquefolium. J Ethnopharmacol 2009 Sept 25;125(3):380-6. 

20. Suzuki R, Matsuno S, Sakagami H, et al. Search of new cytotoxic crude materials against 
human oral squamous cell carcinoma using 1H NMR-based metabolomics. Anticancer 
Res 2014 Aug;34(8):4117-20. 

21. Ghosh R, Garcia GE, Crosby K, et al. Regulation of Cox-2 by cyclic AMP resonse 
element binding protein in prostate cancer:potential role for nexrutin. Neoplasia 2007 
Nov;9(11):893-9  

22. Xian YF, Mao QQ, Ip SP, et al. Comparison on the anti-inflammatory effect of Cortex 
Pehllodendri Chinensis and Cortex Phellodendri Amurensis in 12-0-tetracanoyl-phorbol-
13-induced ear edema in mice. J Ethnopharmacol 2011 Oct 11;137(3):1425-30. 

31



23. Woo JH, Li D, Wilsbach K, et al. Coix seed extract, a commonly used treatment for 
cancer in China, inhibits NFkappaB and protein kinase C signaling. Cancer Biol Ther 
2007 Dec;6(12):2005-11.   

24. Jung MH, Lee SH, Ahn EM, et al. Decursin and decursinol angelate inhibit VEGF-
induced angiogenesis via suppression of the VEGFR-2-signaling pathway. 
Carcinogenesis 2009 Apr;30(4):656-61. 

25. Yao M, Yang J, Cao L, et al. Saikosaponin-d inhibits proliferation of DU145 human 
prostate cancer cells by inducing apoptosis and arresting the cell cucle at G0/G1 phase. 
Mol Med Rep 2014 Jul;10(1):365-72. 

26. Hsu YL, Kuo PL, Lin CC. The proliferative inhibition and apoptotic mechanism of 
Saikosaponin D in human non-small cell lung cancer A549 cells. Life Sci 2004 Jul 
23;75(10):1231-42. 

27. Liu RY, Li JP. Saikosaponin-d inhibits proliferation of human undifferentiated thyroid 
carcinoma cells through induction of apoptosis and cell cycle arrest. Eur Rev Med 
Pharmacol Sci 2014;18(17):2435-43. 

28. He S, Lu G, Hou H, et al. Saikosaponin-d suppressed the expression of cyclooxygenase-2 
through the phosphor-signal transducer and activator of transcription 3/hypoxia-inducible 
factor 1a pathway in hepatocellular carcinoma cells. Mol Med Rep 2014 Nov;10(5):2556-
62. 

29. Fu L, Chen W, Guo W, et al. Berberine targets AP-2/hTERT, NF-kB/COX-2, HIF-
1a/VEGF and cytochrome-c/caspase signaling to suppress human cancer cell growth. 
PLoS ONE 2013 Jul 15;8(7):e69240. 

30. Chun J, Kim YS. Platycodin D inhibits migration, invasion, and growth of MDA-MB-
231 human breast cancer cells via suppression of EGFR-mediated Akt and MAPK 
pathways. Chem Biol Interact 2013 Oct 5;205(3):212-21. 

 
 

32



Canine Thyroid Carcinoma: Overview of Current Conventional Treatments and 
Integrative Therapy 

Erin Bannink DVM, Diplomate ACVIM (oncology), CVA 
 

Objective: 
1. The objectives of this lecture are to provided a brief summary of conventional diagnostic 

and treatment options for canine thyroid carcinoma and introduce western biomedical evidence 
supporting potential benefits of Traditional Chinese Medicine (TCM) herbal therapy in patient 
care. This information is presented with the vision of beginning to bridge the gap that is often 
present between these treatment approaches. Improved communication between “conventional” 
and “alternative” medicine approaches can benefit patient care and assist practitioners in 
advising clients regarding potential diagnostic and treatment options that may be desired or 
beneficial to improving patient outcome. 

 
Western Biomedicine Perspective 
Most thyroid tumors diagnosed in dogs are malignant, as thyroid adenomas are usually small and 
clinically undetectable. A 2010 review of the Veterinary Medicine Database reported that of 545 
thyroid tumor submitted, 90% were carcinoma or adenocarcinoma.1 
 
Thyroid carcinoma has a high rate of metastasis, with the lungs and lymph nodes (prescapular, 
submandibular and retropharyngeal) the most common sites of metastasis. Tumor volume is 
associated with metastatic risk, with tumors exceed 23cm3 carrying a higher likelihood of 
metastasis and up to 100% incidence of metastasis with tumor volume over 100cm3.2 
Approximately 40% of dogs will present with metastasis at the time of initial diagnosis. Bilateral 
tumors occur in approximately 60% of patients and are 16 times more likely to metastasize.3  
 
Molecular and Endocrine Aspects  
The etiology of thyroid cancer in dogs is not well understood, although it is accepted that thyroid 
stimulating hormone (TSH) and TSH-receptors play a role in tumor development.4 Thyroid 
carcinomas retain thyroid stimulating hormone (TSH) receptors. Thyroid tumors occurred with 
greater frequency in hypothyroid beagles who did not receive thyroid hormone supplementation.5 
Most thyroid carcinomas are nonfunctional, although about 30% of dogs will be hypothyroid and 
10% hyperthyroid.6 Thyroid profile is recommended as part of routine staging to screen for 
imbalances in thyroid hormone regulation. Some patients who have normal thyroid levels will 
show high TSH levels. In these patients, thyroid hormone supplementation should be considered 
in order to lower TSH levels and decrease stimulation of tumor tissue by elevated TSH levels.  
 
An understanding of the molecular mechanisms involved in tumor progression is helpful in 
informing new treatment approaches, and may also be useful in elucidating the underlying 
mechanism of action for various herbal therapies. Molecular targets proposed for treatment of 
canine thyroid carcinoma include VEGF and COX-2 and p-53.7 Upregulation of gene expression 
has also been demonstrated for vascular endothelial growth factor receptors (VEGFR), AKT and 
epidermal growth factor receptor (EGFR), all associated with the PI3K/AKT pathway.8 
Additionally, platelet derived growth factor receptor-alpha (PDGFRα), VEGFR2, and KIT 
expression are receptors involved in tumor progression which have been documented in thyroid 
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carcinoma.9 These are important in the tumorgenesis of thyroid carcinoma and may be potential 
therapeutic targets. 
 
Diagnosis 
Differential diagnoses for a mass in the area of the thyroid gland include abscess, granuloma, 
salivary mucocele, sarcoma, carotid body tumor and metastatic lymph node from another type of 
cancer. Cytology is recommended to rule out other diagnoses but is only diagnostic for thyroid 
carcinoma or neuroendocrine tumor in about half of cases due to hemodilution.6 To increase 
diagnostic yield, ultrasound guidance and sampling using a needle without aspiration can be 
helpful to decrease blood contamination. Large core biopsies and wedge biopsies are not often 
recommended in the author’s practice due to risk of hemorrhage, which can potentially be life-
threatening and require blood transfusions. Diagnosis is most often made by the combination of 
cytology and supportive CT or cervical ultrasound findings. Diagnosis is confirmed via 
histopathology when masses are small enough for complete surgical removal, or when there is 
question about the diagnosis and the recommended and elected treatments would change based 
on results, justifying the risks associated with the tissue biopsy procedure. 
 
Staging 
Routine staging includes complete blood count, blood chemistry profile, urinalysis, thyroid 
profile, three view thoracic radiographs, and cytology of submandibular and/or prescapular 
lymph nodes. Extent of tumor invasion is initially assessed with cervical ultrasound and is 
confirmed prior to surgery on CT scan or MRI. Regional lymph nodes are also assessed with 
advanced imaging.  
 
Radioactive iodine (131I) or 99mPertechnetate has been used to identify ectopic tumors, residual 
local disease after surgery and, less reliably, metastatic disease. 
 
Conventional Treatment Options 
Surgery: Complete surgical excision is the best treatment when small, freely movable, non-
metastatic tumors are present, with median survival times (MST) of about 3 years. Surgical 
removal of small tumors with intracapsular invasion and minimal local invasion are associated 
with median survival times of 6-12 months. Only about 25-50% of thyroid carcinomas are 
amenable to surgical intervention at the time of diagnosis, as small tumors are often not palpable 
and clinical signs in euthyroid patients are uncommon when the tumors are small. Surgery is not 
advised when the tumor is not freely movable or when it invades into surrounding tissues or 
vasculature. Involvement of local structures such as regional vasculature, recurrent laryngeal 
nerves, vagosympathetic trunk, larynx, trachea, and esophagus is common and surgery in these 
cases can result in severe and extensive hemorrhage.6 

 
Radiation: Full course radiation therapy is used for management of unresectable tumors and 
results in MST of between 1-3 years. Interestingly, the time to maximal tumor regression can be 
delayed and often occurs between 8 months to 2 years after radiation therapy is administered. 
Reported 1-year and 3-year progression free survival rates are 80% and 72% respectively.10 
Radiation therapy is also used in a residual disease setting after incomplete excision, although 
survival times have not been thoroughly evaluated. 
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Course fraction radiation therapy (high dose per fraction, 4-5 total treatments) can be used as a 
palliative treatment in dogs presenting with metastatic disease. Complete (rare) and partial 
(common) responses resulting in reported time-to-progression (TTP) between 1-2 years and 
MST of 22 months.11  
 
Radioactive Iodine: 131I can be used for treatment of nonresectable, metastatic and incompletely 
resected thyroid tumors. Stage of disease impacts MST. Patients with stage II (2-5cm, fixed or 
unfixed) and stage III (>5cm, fixed or unfixed) have a MST over 2 years. Dogs with stage IV 
disease (metastatic) have a MST of about 1 year.12,13 Adverse effects associated with 131I include 
bone marrow toxicity and hypothyroidism (all dogs need thyroid hormone supplementation after 
therapy). The dose is still empirical and based on tumor burden. High doses are typically needed 
for treatment of malignant thyroid tumors.  
 
Chemotherapy: Mitoxantrone, doxorubicin, actinomycin-D, cisplatin and carboplatin can result 
in tumor responses in individual cases and are used in a palliative setting. Response rates 
between 30%-50% have been reported. MST has not been adequately evaluated.6 The role of 
adjuvant chemotherapy after surgical excision is not well defined. The most recently published 
study retrospectivley evaluated 44 dogs treated with either surgery alone or surgery and 
chemotherapy. There was no statistics significance in MST between groups. Approximately half 
of the dogs presented with metastasis. Surprisingly, MST for dogs with metastasis was not 
significantly different than those without metastasis, suggesting the importance of local disease 
control in overall survival. The only factor approaching significance was duration of clinical 
signs prior to presentation (P=0.06), with those patients exhibiting clinical signs for more than 35 
days having a MST of about 1 year, versus 4.5 years for those displaying clinical signs for less 
than 35 days.14 Although these results are interesting, they must be viewed in light of the low 
power of the study and the case selection bias for cases which are reasonable candidates for 
surgical intervention.  
 
Palladia: Palladia (Toceranib) is a veterinary tyrosine kinase inhibitor which was originally 
developed to treat aggressive mast cell tumors. The primary mechanism of action is inhibition of 
KIT signaling, which is a key factor involved in mast cell tumor progression. Objective 
responses have been seen in various solid tumors, including thyroid carcinomas, treated with 
Palladia. A preliminary evaluation for biological activity in solid tumors showed a partial 
response in 4/15 (26%) dogs with thyroid carcinoma and stable disease in another 8/15 (53%), 
for a response rate of 80% in this small population of dogs.15 Targets for Palladia are various 
receptor tyrosine kinases including KIT, platelet derived growth factor receptors-α and -β 
(PDFGRα/β), and vascular endothelial growth factor receptor 2 (VEGF2). Thyroid carcinomas 
were evaluated for expression of these receptors and, of the 15 samples evaluated, all expressed 
PDGFRα, 40% expressed VEGFR2, and 60% expressed KIT, providing some understanding 
behind the antineoplastic activity of Palladia in this tumor type.9  
 
Integrative approach:  
Traditional Chinese Medicine (TCM) modalities are often implemented in the author’s practice 
for management of thyroid cancer, usually in the gross disease setting. A thorough discussion of 
TCM differential diagnoses and treatment options is beyond the scope of this lecture. The goal 
here is to provide information on the western biomedical understanding of some TCM herbs 
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often used in management of thyroid cancer in the author’s practice and how their clinical 
actions may be understood from a western biomedical standpoint.  
 
Xiao Chai Hu Tang is often used in the author’s practice for management of thyroid carcinoma 
in the gross disease setting. This formula contains Chai Hu (Bupleurum), for which 
saikosaponin-d is one of the major bioactive compounds. Saikosaponin-d has been show to 
inhibit proliferation of human undifferentiated thyroid carcinoma cells in vivo via induction of 
G1-phase cell cycle arrest and induction of apoptosis. The compound was also shown to increase 
expression of cell suicide signals p53 and bax, and decrease the cell survival signaling molecule 
Bcl-2 along with other molecular effects.16 

 
Modified Xue Fu Zhu Yu Tang is another TCM herbal formula that can be useful in 
management of thyroid carcinoma, both for local and metastatic disease. Visible disease 
regressions have been observed in the author’s practice. This formula contains the following 
herbs: Peach seed (Tao Ren), angelica root (Dang Gui), safflower flowers (Hong Hua), cyathula 
root (Chuan Niu Xi), rehmannia root (Sheng Di Huang), red peony root (Chi Shao), bitter orange 
(Zhi Ke), lovage root (Chuan Xiong), platycodon root (Jie Geng), bupleurum root (Chai Hu), 
licorice root (Gan Cao) with added curcuma (E Zhu) and sparganium (San Leng).  
 
This formula also contains bupleurum (Chai Hu), some of whose antineoplastic actions have 
been introduced above under the information about Xiao Chai Hu Tang. Angelica root (Dang 
Gui Wei) contains two compounds, decursin and decursinol (rapidly metabolized into decursin), 
which have been shown to effectively inhibit VEGF-regulated angiogenesis and exhibiting anti-
tumor activity in vivo, supporting these compounds as potential treatments for cancers dependent 
on VEGF signaling. Specifically, decursin inhibits VEGFR2 activation, a receptor involved in 
canine thyroid carcinoma progression.9,17-19 Platycodin, a saponin present in Platyodon (Jie 
Geng), has been shown to inhibit EGFR activation via the PiK3/Akt pathway, a pathway also 
involved in canine thyroid carcinoma.20 Curcuma zedoaria (E Zhu) contains curcumin which has 
numerous anticancer actions based on hundreds of published studies, blocking over 500 
molecules involved in tumor progression. Its molecular targets relevant to mast cell cancer 
include NF-kB, Cox-2, VEGF, IL-6 and TNF-a.21 The bioactive compound in sparganium (San 
Leng) which has shown anticancer action is Grailsine-Al-glycoside.22 
 
These two formulas together have been used to manage a number of patients with non-resectable 
or metastatic thyroid carcinoma in the author’s practice. In one patient, the combination resulted 
in stabilization of previously rapidly progressive lung metastasis for over 1 year. While there 
have been some promising anecdotal responses to herbal therapy, well designed clinical trials 
will be important in elucidating the true efficacy of these treatments. 
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Antiangiogenic Therapy with Herbs – Part 1 & 2 
Erin Bannink DVM, Diplomate ACVIM (oncology), CVA 

 
Objective: 

1. This talk will focus on the antiangiogenic and pro-apoptotic potential of some common 
traditional Chinese medicine (TCM) herbs used in cancer therapy and the biochemical basis 
behind their effect. Many herbs that inhibit angiogenesis have other anticancer activities, which 
will also be introduced. An extensive presentation of the anticancer properties of TCM herbs is 
beyond the scope of this two-hour lecture. My goal is to provide an introduction to some of the 
biochemical bases of anticancer herbal therapy and the research that has been done in this area in 
order to serve as a platform from which to move herbal medicine into the arena of veterinary 
cancer therapy. 
 
An integrative approach to cancer therapy should target many pathways of tumor progression 
from a physiological and biochemical standpoint while minimizing normal tissue toxicity and 
supporting overall well-being. Cancer development and progression requires a complex cascade 
of events. Each of these pathways is a potential target for anti-cancer therapy. Targeting one of 
these pathways is unlikely to result in significant tumor control. The benefit of herbal therapies 
in anti-cancer therapy stems from the ability of many herbs to target multiple pathways of tumor 
progression while causing minimal normal tissue toxicity.  

Hallmarks of Cancer: Hanahan and Weinberg1 

For cancer to develop and progress, there are six processes that are required. These processes 
distinguish cancer cells from normal cells and provide potential therapeutic targets. We will be 
focusing primarily on angiogenesis, which is also a major player in metastasis. 

1) Self sufficiency in growth signals  
2) Insensitivity to growth inhibitors 
3) Evasion of programmed cell death – resistance to apoptosis 
4) Immortalization – limitless replication  
5) Angiogenesis – sustained ability for new blood vessel formation 
6) Tissue invasion and metastasis 
 
Tumor Metastasis: 

Metastasis requires the successful completion of a complex pathway of events by tumor cells. 
Cells must first escape their local environment and enter circulation, a process called 
intravasation. They must then resist anoikis, a process of cell suicide which, in normal cells, is 
triggered when cell-cell interactions or cell-matrix interactions are lost. They must survive in 
circulation and evade the immune system, arrest in a favorable environment where they adhere to 
the blood vessel wall, invade through the wall into the tissue, and then modulate the local tissue 
environment to promote self-proliferation and angiogenesis to support that growth. This complex 
series of events involves the participation of a number of different molecules.   

Metastatic Cascade and major molecular players: 
 
1) Destruction of basement membrane/ intravasation: matrix metalloproteases (MMP) 
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2) Survive circulation/ resist anoikis: Transforming Growth Factor-β (TGF-β) 
3) Immunosurveilance evasion 
4) Arrest in target tissues 
5) Adhesion and early survival at distant sites: cytokines  
6) Modulation of environment: growth factors for proliferation and angiogenesis   
7) Angiogenesis 
 
 Angiogenesis promoters:  
  Vascular endothelial growth factor (VEGF) 
  Epidermal growth factor (EGF) 
  Fibroblast growth factors (aFGF, bFGF) 
  Transforming growth factor α & β (TGF-α, TGF-β) 
  Tumor necrosis factor α (TNF-α) 
  Platelet-derived growth factor (PDGF) 
  Interleukin 8 (IL-8) 
  Angiopoietin-1 (APN) 
  Matrix metalloproteinases (MMPs) 
  Cyclooxygenase-2 (Cox-2) 
  Nuclear Factor-κβ (NF-κβ) 
 
 Angiogenesis inhibitors: 
  Thrombospondin-1 (TSP-1) – inhibits MMP-9 which increases VEGF 
  Interferon-α,-β,-γ (IFN-α,-β,-γ) – inhibits bFGF 
  Tissue inhibitors of matrix metalloproteinases (TIMP-1,-2,-3,-4)  
  Endostatin 
  Angiostatin 
  Vasostatin 
 
Angiogenesis: 

Angiogenesis is the process of new blood vessel formation, or neovascularization. Angiogenesis 
is important in both local tumor progression and the ability for metastatic cells to develop into 
tumors at distant sites. The diffusion coefficient of oxygen within tissues is 150 to 200 µm.  A 
tumor mass less than about 1 mm in diameter can receive oxygen and nutrients by diffusion but 
any increase results in the need for angiogenesis. Angiogenesis requires recruitment of 
circulating endothelial cells (ie via VEGF), survival signals to allow recruited cells to survive at 
the tumor site, formation of vascular tubes by recruited endothelial cells and reorganization to 
sustain blood flow. The balance of proangiogenic and antiangiogenic factors is disturbed in 
tumors due to increased stimuli. These stimuli include hypoxia, low pH, hypoglycemia, 
cytokines, growth factors, and inflammatory mediators such as COX-2 and prostaglandins.  
Tumor or host cells secrete proangiogenic molecules in the local tissue microenvironment which 
bind to receptors on endothelial cells, leading to endothelial cell proliferation, migration, 
invasion and capillary tube formation.2 

Antiangiogenic therapy targets tumor blood vessels to halt tumor growth and prevent tumor 
metastasis. It is a popular topic in the forefront of current cancer therapy and much research is 
being done on targeted therapies designed to inhibit the ability of tumors to form their own blood 
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supply.3,4 Without the ability to form their own blood supply, tumors cannot grow larger than 
2mm.  

Antiangiogenic anticancer therapy has a number of promising benefits. Firstly, there is the 
potential for a broad spectrum of antitumor activity as the process of angiogenesis is the same 
across tumor types. Secondly, inhibition of tumor vasculature may be targeted without affecting 
vascularization of normal tissues due to the fact that tumor vasculature has different 
characteristics than vasculature in normal tissues. Thirdly, because endothelial cells are not 
genetically unstable like tumor cells, they are unable to form resistant clones. Targeting 
endothelial cells may, therefore, be one way to combat the problem of drug resistance in cancer.5 
Lastly, because the target (endothelial cells) and goal (cytostatic) of antiangiogenic therapy is 
different than chemotherapy, which generally aims to induce tumor cell suicide (apoptosis) by 
damaging the tumor cells’ DNA, synergistic activity may be achievable with the combination of 
these two treatment modalities.6 

Successful antiangiogenic therapy has the potential to prevent tumor metastasis from 
overwhelming the body, prolonging survival times in cancer patients. Because angiogenesis is a 
multistep process, a successful antiangiogenic protocol would need to target multiple pathways 
in blood vessel formation in order to induce a clinical response. Vascular endothelial growth 
factor (VEGF), nuclear factor κβ (NF-κβ) and cyclooxygenase-2 (COX-2) are some of the many 
angiogenic polypeptides that are involved in cancer angiogenesis and are all potential therapeutic 
targets in antiangiogenic therapy. 

COX-2: 

Overexpression of COX-2 has been demonstrated in a variety of veterinary tumors: transitional 
cell carcinoma,7,8 osteosarcoma,9 melanoma,10  prostate adenocarcinoma,10,11 canine oral 
squamous cell carcinoma,10 canine renal carcinoma,12 canine nasal carcinoma,13,14,15 canine 
mammary carcinoma,10,16,17,18,19,20 and feline mammary carcinoma.16,20,21 Canine tumor types 
shown to lack COX-2 expression are hemangiosarcoma, histiocytic sarcoma, and mast cell 
tumors.22 COX-2 converts arachadonic acid into Prostaglandins (PGE) and thromboxanes.  
PGE2 contributes to tumor cell growth, immunosuppression and angiogenesis. It stimulates 
angiogenesis and vasodilation. COX-2 also stimulates VEGF synthesis. 

Many herbs that inhibit COX-2 do so by blocking the amplified activity of NF-κβ (a COX-2 
transcription factor) without affecting normal function. Herbs that have shown COX-2 inhibition 
include ginger (Sheng Jiang, Gan Jiang), aloe vera (Lu Hui), green tea, licorice (Gan Cao), garlic 
(Da Suan), Chinese skullcap (Huang Qin; Scuttelaria), bilberry, panax ginseng (Ren Shen), milk 
thistle, boswellia (Ru Xiang), and curcumin (Yin Zhu, E Zhu, Jiang Huang).23 Of particular 
interest are panax ginseng and curcumin which are adaptogens whose antiangiogenic activity is 
at least in part due to COX-2 inhibition via inactivation of NF-κβ (See below). 

VEGF: 

Vascular Endothelial Growth Factor (VEGF) stimulates angiogenesis, permeability, leukocyte 
adhesion, and integrates angiogenic and survival signals. It is an important player in what is 
called the angiogenic switch. The angiogenic switch refers to conversion of nonangiogenic tumor 
cells to angiogenesis inducers by way of release of angiogenic factors. Hypoxia is one of the 
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primary triggers of VEGF activation. Other triggering factors include COX-2 and growth factors 
such as EGF, bFGF, IL-1, IL-6, and TGF. VEGF binds to its receptors which trigger downstream 
signals that lead to inhibition of apoptosis, stimulation of cell division, and degradation of the 
extracellular matrix.24 

VEGF stimulates proliferation and migration of endothelial cells. It has been shown to stimulate 
vascular growth, enhancing tumor growth and metastasis is several animal models.25,26,27 VEGF 
is commonly over-expressed by cancer cells and has been associated with poor prognosis in 
many malignancies. Higher VEGF levels have been associated with more aggressive tumors and 
shorter time to radiation treatment failure in dogs.28,29 In veterinary medicine, VEGF expression 
has been associated with canine and feline mammary carcinoma,30,31,32,33 osteosarcoma 
metastasis,34 hemangiosarcoma,31,35 and canine meningioma,36,37 Canine nasal tumors,38 mast 
cell tumors,39 canine cutaneous and digital squamous cell carcinoma,40,41 canine 
lymphoma,42,43,44 soft tissue sarcomas,45 and various intracranial tumors.46   

Certain Traditional Chinese Medicine herbs have been shown to specifically inhibit VEGF. 
These include Scuttelaria baicalensis (Huang Qin), Scrophularia ningpoensis (Xuan Shen), 
Coptis chinensis (Huang Lian), Berberis paraspecta, Curcuma longa (Jiang Huang), Angelica 
sinensis (Dang Gui Shen), Magnolia obovata (Huo Po), Zingiber officianale (Sheng Jiang and 
Gan Jiang), Artemesia annua (Qing Hao).47   

NF-κβ  in cancer progression, metastasis and chemotherapy resistance 

Nuclear Factor-κβ (NF-κβ) is one of the primary transcription factors in the cell survival 
pathway. It is activated by various cytokines, including TNF-α. Its activation suppresses 
apoptosis, and inhibition of NF-κβ results in enhanced apoptosis. NF-κβ does much more than 
modulate apoptosis, however.  It regulates the expression of over 400 genes involved in 
inflammation, cell survival, proliferation, angiogenesis and immune responses. NF-κβ is 
involved in the upregulation of multidrug resistance and blocks apoptosis induced by cytotoxic 
agents such as chemotherapy, radiation and oxidative damage. Of particular importance in 
antiangiogenic therapy, VEGF and COX-2 activation are induced by NF-κβ.10,49,50,51,52,53,54 

Inflammation via the NF-κβ pathway has been linked to the development of cancer in many 
studies. NF-κβ suppression was shown to prevent hepatocellular cancer progression in a mouse 
model.  Similarly, suppression of NF-κβ signaling prevented development of hepatocellular 
carcinoma (HCC) in the established HCC model mdr2-knockout mouse. Rapid tumor 
development occurred with reactivation of NF-κβ.55   

NF-κβ is activated by radiation therapy56,57,58 and has been linked to radiation resistance in many 
tumors.59 More specifically, NF-κβ activation has been linked to development of radiation and 
chemotherapy resistance in solid tumors60,61,62,63,64 and its expression is induced in response to 
radiation and many chemotherapy drugs.56 Inhibition of NF-κβ, therefore, becomes an 
interesting method by which development of chemotherapy resistance may be limited, or by 
which chemotherapy sensitivity may be enhanced.   

Within earlier literature, there exists concern that inhibition of NF-κβ or other antioxidant 
therapies may reduce the effectiveness of chemotherapeutic agents. In particular, it has been 
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proposed that some of Adriamycin’s cytotoxic activity is through activation of NF-κβ. While 
there are studies showing that NF-κβ can inhibit the expression of certain anti-apoptotic 
genes,65,66 these reports do not examine the overall effects of NF-κβ inhibition of Adriamycin 
sensitivity and there is little evidence that NF-κβ inhibition actually decreases the effectiveness 
of chemotherapy. On the contrary, NF-κβ inhibition (using a small molecule inhibitor of IKKβ) 
was specifically proven in one study to actually enhance the cytotoxicity of Adriamycin 
chemotherapy. This study evaluated whether NF-κβ proved to be pro-apoptotic or anti-apoptotic 
in Adriamycin-treated osteosarcoma cells. The study showed that the ability of Adriamycin to 
inhibit expression of anti-apoptotic (survival) genes such as Survivin, Bcl-2 and Bcl-xL was 
through mechanisms other than NF-κβ.  Additionally, Adriamycin-induced NF-κβ expression 
was actually shown to decrease the apoptotic activity of Adriamcyin and NF-κβ inhibition 
improved apoptotic cell death in Adriamycin-treated osteosarcoma cells.  NF-κβ expression was 
linked with the ability of osteosarcoma cells to resist the cytotoxic effects of Adriamycin. With 
the combination therapy, equivalent cytotoxicity was able to be achieved using 75% less 
Adriamycin.67 

Herbs that inhibit NF-κβ include curcumin (Jiang Huang, Yin Zhu, E Zhu),2,68,69,70,71 resveratrol, 
green tea, ginger (Sheng Jiang, Gan Jiang), holy basil, ginseng (Ren Shen),72 and Artemesia 
annua (Qing Hao; Chinese wormwood).73 

Curcumin’s (Jiang Huang, Yin Zhu, E Zhu) anticancer activity  

Curcuma longa (Turmeric) contains curcumin, which has been shown to enhance cytotoxicity 
when used in conjunction with chemotherapy and radiation.74,75 Curcumin has been shown to 
suppress NF-κβ activation.  By this mechanism, it enhances the sensitivity of colorectal cells to 
fractionated radiation therapy and inhibits angiogenesis. It decreases NF-κβ-regulated gene 
products such as cyclin-D, c-myc, Bcl-2, Bcl-xL, COX-2, MMP-9 and VEGF which are induced 
by radiation therapy and implicated in development of radiation resistance.76 Curcumin was 
shown to potentiate the antitumor effect of gemcitabine in pancreatic cancer cells both in vivo 
and vitro. This action was attributed to curcumin’s ability to suppress proliferation, angiogenesis, 
NF-κβ and NF-κβ-regulated gene products.77 

The following antiangiogenic effects have been demonstrated for curcumin: downregulation of 
MMP-2 and upregulation of TIMP-1,78 inhibition of VEGF and bFGF transcription,79 binds to 
angiopoietin (APN) and blocks its activity,80,81 inhibition of MMP-9 and MMP-2 activity,82 
inhibition of growth factor receptors such as VEGFR and EGFR.83,84 An in vivo study confirmed 
biological activity with oral ingestion of dietary curcumin in mice resulting in slowed growth of 
implanted human pancreatic tumors and measurable decrease in NF-κβ and NF-κβ-related gene 
products.85 

A phase I trial showed that Curcuma was safe, with no toxicity in people at doses up to 8g/day. 
Peak serum concentrations were seen 1-2 hours after ingestion and declined within 12 hours.86   
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Other Herbs with Studies demonstrating Potential antiangiogenic activity: 

There are thousands of laboratory studies evaluating the anticancer effects of herbs used in 
Traditional Chinese Medicine formulas for the treatment of cancer. Following is a sampling of 
some of those studies.  

Licorice (Gan Cao) inhibits COX-2 and downregulated EGF.87 

Artemisia annua (Qing Hao; chinese wormwood) has been shown to induce apoptosis in cancer 
cell.88 It has been shown to decrease VEGF expression in tumor cells89 and inhibits activation of 
NF-κβ.73 

Panax ginseng (Ren Shen) contains saponins, or ginsenosides, which have been shown to have 
antiangiogenic action and induce apoptosis in cancer cells.90 Ginseng was shown to inhibit NF-
κβ and enhance the susceptibility of colon cancer cells to chemotherapy in vitro when compared 
to chemotherapy alone.72,91 It has shown anti-proliferative effects on hepatocellular carcinoma 
cells.92 It was also shown to have synergistic activity when used with gemcitabine against lung 
carcinoma in mice and decreased tumor VEGF expression.93   

Ginger (Sheng Jiang, Gan Jiang) inhibits VEGF and bFGF and causes cell cycle arrest. At doses 
lower than cytotoxic levels, it decreased the number of lung metastasis in mice injected with 
melanoma cells.94 Ginger also has been shown to inhibit NF-κβ.95 

Scuttelaria baicalensis (Huang Qin; chinese skullcap) contains baicalin and baicalein which are 
potent antiangiogenic compounds via their ability to inhibit VEGF, bFGF, 12-lipoxygenase and 
MMP.96,97 

Magnolia officinalis (Huo Po; chinese magnolia tree) contains the antiangiogenic agent honokiol 
which alters expression of PDGF, TGF-β and TNF-α.98,99 Additionally, in animal models, it was 
shown to decrease tumor growth via inhibition of vascular endothelial cells.100, 101 

Gingko biloba (Bai Guo) inhibits angiogenesis by downregulating VEFG.102,103  

Angelica Root (Dang Gui Wei) has been shown to inhibit VEGF in numerous laboratory studies. 
A recent in vivo study of transgenic adenocarcinoma in mouse prostate, it was shown to decrease 
expression of FGF2, decrease expression of genes related to inflammation and angiogenesis, and 
increase expression of many tumor suppressor genes.104   

Conclusion 

There are many laboratory studies demonstrating the anticancer effects of herbs and providing 
proof of principle for the use of herbs as antiangiogenic agents in cancer treatment. However, 
many of these treatments are lacking good quality multi-institutional controlled randomized 
clinical studies evaluating response rates and survival statistics. Unfortunately, because of the 
nature of herbal medicine and its inability to be patented, funding for these types of studies is 
limited. It is important, at this time, that clients be informed about the pros and cons of herbal 
treatment in cancer therapy for pets and understand that, while there is substantial biomedical 
basis for use of herbs in cancer treatment, there are still unanswered questions. They should 
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embark on this course of treatment with informed consent, particularly when these treatments are 
being used with conventional treatments such as chemotherapy.   
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Circle Building: Manifesting Healing Communities 
Mona Boudreaux DVM, CVA, MMQ and Richard Palmquist DVM 

 
Objective:  

1. This forum seeks to develop awareness and skills necessary to build healing 
communities. 
 
Introduction: 
Each of us arrives in the holistic and integrative community by a particular story. It is common 
during socializing periods for veterinarians to share these stories and in so doing we often find 
useful trends and facts that help us further understand the need for procedures and approaches 
unique to our community. From the beginnings of social organization, humankind has risen in 
the morning, gone out in search of materials to supply their needs and then returned home to sit 
around a fire, share its light and warmth, as they exchange their findings and the fruits of their 
work. In that activity learning and teaching occurs and strong emotional and physical bonding 
occurs. 
 
The circle is a fundamental form of the most basic societal elements. It is interesting to note that 
the symbol of the circle exists in all major forms of human society. It appears on the wall of 
caves. In early preliterate groups it stood for the mouth, the eye, the breast, the genitals and the 
heart. In Egypt it stood for the supreme god, the sun god, Ra. The Hebrews used it to symbolize 
their supreme deity and later the Christians took it to mean, Christ. As we observe that 
progression it becomes interesting to note that in all those cases it stands for source. In Chinese 
philosophy, if we examine the Yin and Yang symbol, which represents all the possibilities of 
life, we discover that it exists sitting on a circle. In that sense, the circle holds the potential of 
existence and is some ways still connects to that consideration of source. In mathematics the 
discovery of zero changed our ability to express and calculate. In some sort of cosmic joke, in 
mathematics, if we raise anything to the zero power it becomes the number one, the first integer. 
The first whole number. 
 
So the form of a circle is fascinating in this discussion of building communities of wholeness. In 
many ways our lives become what we choose to place in the circle of community that surrounds 
us. We see choice become consequence in that simple illustration. 
 
Modern researchers are beginning to better understand the importance of such stories and use 
them to advance both therapeutic approaches as well as research tracts.1,2,3,4,5,6,7,8,9,10,11 In many 
ways, AHVMA arose out of the need to gather, share stories, inspect trends and learn from one 
another. That effort continues today and has expanded to include the AHVMF whose goal is to 
collect these stories, design appropriate research, discover evidence and share it with the public 
and profession so that we can improve the healing options available to our members and the 
public they serve. 
 
As we celebrate the 30th anniversary of the AHVMA, the Elders felt that we should discuss and 
explore the growing Circle of Healing represented by our group and the allied groups of CAVM. 
This Forum is not intended to be a continuing education unit lecture, wherein research and 
findings are shared. It is an explorative activity that we hope awakens, rekindles and activates 
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attendees into efforts that build greater awareness of the importance of simple things in our 
healing work. As such, these notes are not intended to teach in the absence of participation, but 
only to raise questions and point out certain relationships that attendees of the Forum can use in 
their lives to reduce stress and improve outcomes. 
 
In discussion with CAVM practitioners we find several common threads. The most important 
thread seems to be a deep and abiding love for their work and a desire to improve outcomes 
through deeper levels of healing. Often the discussion begins with a desire or need to find tools 
that were lacking. Sometimes, it begins with a dissatisfaction or trauma related to a failure in 
conventional therapy. But always there is love in the story, either battling for survival or hoping 
to prevent some difficult health challenge in others. Dr Palmquist began his trip believing that 
holistic and integrative care were fraudulent and needed to be eliminated, while Dr Boudreaux 
became interested after visiting an acupuncturist in order to stop smoking tobacco. When she 
encountered success she pursued the professional training in hopes of helping others.  
 
Healing and health are words that we use often, but what do they mean? The definitions of both 
contain the concept of wholeness, of a system that exists in balance with all its parts able to 
function together for the good of the whole. Such a system is in harmonious communication and 
can stand against the stressors of the environment. In Chinese medicine, the exterior pathogen 
cannot invade unless the system is fundamentally weakened or imbalanced. Health is viewed as 
an active process. Healthy states are not perfect, nor static, but rather balanced and dynamic 
creating the system that is strong enough to respond as conditions alter.  
 
Organisms organize for a purpose - each part serving the whole by using its talents to further the 
survival opportunity of the whole. Organisms naturally organize into some form of community. 
 
Examining this, we discover that we must have some method or mechanism for the organism to 
obtain safe space. At a cellular level, this is the cell membrane or cell wall and expands to the 
connective tissue, mucosal associated lymphoreticular system, and the whole 
psychoneuroendocrine and immune systems.  
 
We find that protection becomes a role of nearly every function. The immune system is the 
balanced whole of the organism and if we look further, it is the balanced whole of the entire 
community. Once this space is secured, it can be reorganized for the needs of the organism and 
its community. In a brief look we see the ovum and sperm unite, create new possibilities for 
survival, and then embark on its systematic divisions and differentiation from protoplasm to 
organism. 
 
If there is wholeness, there must be connection.  
 
Each element must have access to needed information and be able to communicate its need and 
receive its answer in timely fashion. The body uses a wide variety of information transmitting 
systems using energies we are only beginning to fathom. We have in- depth studies of these 
connections and information exchange in all levels of medical research.  
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Diverse communities are necessary to optimize survival and health. There are more organisms 
involved in digestive flora than there are cells in the body. If we view bacteria and mitochondria 
(bacterial DNA that is unique from the nuclear DNA), it becomes an interesting discussion of 
who or what is really serving. Are we unique humanoids providing shelter for these other life 
forms or are we merely a system of safe space security providing a higher level of survival for a 
diverse community? 
 
At some point we step from individual awareness to the discussion of community. Cells become 
tissues. Tissues become organs. Organs are so organized that an organism becomes possible. 
But, individual organisms face large challenges in survival. By organizing further we find 
improved mechanisms for growth and expansion and the Circle of safe space, the community of 
healing and health can arise. 
 
What holds this all together? The very word, affinity, gives us a clue. Affinity brings things 
together and holds them in some way. From ions and magnetic fields to family reunions we find 
affinity present. This force of free association seems to flow in all things. It cradles our cells in 
connective tissue, it nourishes the infant with umbilical blood and eventually breast milk. It holds 
our hands and hearts together that we might forgive and associate further, and it drives us to the 
brink of insanity when we feel it failing. It sits in the center of the circle and infuses all with an 
incredible power. If we seek it we find it ready for release. And as we examine all these fields we 
discover it at the core of every important function.  
 
And we call it love. 
 
From love we get truth, and when love and truth are discovered, freed and shared, we get healing 
on so many levels. So we encourage each person to consider these things. Look at them. Touch 
them. See how they interact. Call a Circle of Healing with Love in all sectors. Connect and grant 
the possibilities of healing to exist and as that Circle begins to awaken and move, let it expand 
out and welcome into it the new Circles it encounters.  
 
This is integration. It is not blind acceptance. It is understanding of the power of love that each of 
us carries.  
 
We came to AHVMA seeking healing, something more than just treatment or symptom 
suppression. We find healing when we open our hands and hearts, touch and allow the power of 
inborn love to move. As that happens parts awaken, discover purpose and connect in countless 
ways. We begin to interact, communicate and exchange as we seek beneficial things and 
transformunhealthy things. We grow in strength and beauty as this process occurs. And we are 
there, helping and witnessing and celebrating all the way.  
 
This is healing.  
 
This is living in such a way that Love is freed to act and create. It all begins in a circle. Let's 
draw bigger ones with each touch we make. 
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Ideas and Resources: 
Begin each day with a ritual of some sort that reminds you of the power of drawing this circle of 
love and truth.  Rise in gratitude not fear. Be grateful for breath, for the ability to walk and stand 
and to have loving relationships with those around you. Talk about it with others, especially your 
team members and clients. As you interact, consciously connect in that intention and create a 
sacred space within which you interact with patients and clients. You will find that this is 
palpable. This Circle of Love and Truth is highly desired and when people encounter it they 
sense the difference. They will open in surprising ways once it is in effect. 
 
Communicate that sense of love and truth and watch what happens. Be sure to acknowledge 
clients who are living obviously truth-centered, love-centered existences and be sure to include 
them in the praise and celebrations that follow when healing is in progress. Often doctors accept 
the rewards and praise of healing when in reality it is the efforts of a much larger community that 
results in the outcome. Because healing is much more comprehensive than simply finding an 
acupoint or selecting a proper pill, focus more on community building and watch how it 
influences your treatment outcomes. 
 
During the day, work in a prayerful or positive intention of healing. Dr Palmquist uses, "Divine 
Intent Manifest," an intention that he found after much searching. If you discover an effective 
intention, then feel free to share that with others. Healing is a community activity and as we 
discover things, love calls us to share. If we fear criticism or negativity then we are already lost 
to some degree.  
 
Realize that each being we encounter is the result of millions of years of trial and error by Life. 
Each has a miraculous perfection and has arrived as Life's expression of survival. Judge less and 
help each to discover that beauty and utility. It is amazing how many really talented people and 
animals feel inferior in some way and are afraid to discuss or enter many of the spheres 
necessary for real healing. Healing is messy sometimes and we need to love them enough to 
stand and help them through. 
 
After difficult challenges, take a moment to breathe and recreate the circle that was disturbed. 
There are many ways to accomplish this and that might make a good topic of meal conversation 
amongst healers. Consider it further in your spare time. 
 
Avoid generalizing about Life based on the actions of single people or animals. Often when we 
are stressed we fall out of present time and develop generalities, which are often associated with 
negative, unloving thought. These can derail healing relationships quickly. The more truth and 
love we hold, the more able we are to face and address challenges. 
 
At day's end find the gratitude points, locate the areas that need further attention and then allow 
them to rest until tomorrow. Simply agree to reveal the truth and love in a situation and let things 
rest as you do. 
 
Seeking truth opens doors into intuitive and spiritual spheres. Keep spirit in your equation of life. 
Even if its value is zero, having spirit as a variable opens the doors of possibility that are often 
useful in addressing difficult situations. 
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Want to be more analytical? Have fun searching for topics on Pubmed. Try looking up love and 
truth. Surprise, they are on Pubmed! They are that real. What follows gets pretty interesting.  
 
However you search for love and truth, we wish you luck and success. The Council of Elders and 
AHVMA are here to assist you in any way possible. Let's spend less time thinking about it and 
more time dancing in celebration of the vast possibilities that exist. 
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Intro to Homotox - Energy Medicine 
Paula J Broadfoot DVM 

 
Objective: 

1. This lecture is a brief introduction to the concepts of homotoxicology as a bioregulatory 
system of medicine by introducing the Six Phase Table and the importance of the Matrix. The 
founding principles and basic tenets of therapeutic approach will be covered, as well as the 
concept of the evidence mosaic, as opposed to the current "evidence based medicine." Some 
ideas for sourcing complex homeopathics will be shared with the goal of improving the basic 
understanding of nanopharmacology. 

 
Despite all of our medical advances, death and degenerative disease run ahead of us, begging us 
to find other answers to our spiraling health woes, and has prompted many medical practitioners 
to take a hard look at the way we perceive and treat illnesses, while forcing us to ponder what 
truly constitutes health. This is true, be it human or animal. Poor nutrition and a burgeoning toxic 
burden (over 70,000 known chemical poisons) is taking a massive toll on the health of people 
and pets. The proportion of chronic to acute disease was estimated at 1:1 at the turn of the 
century, whereas now, it approaches 9:1. In the early 20th century, the chances of developing 
neoplasia were 1 in 75, in contrast to the 1 in 4 chances we face at the present time. Chronic 
disease has escalated rapidly in the past 10 yrs. Disturbing numbers, indeed! Driving a need to 
develop more “physiologically correct” therapies is the startling statistics emerging from the 
human allopathic field. As this conference has a focus on geriatric medicine, we will concentrate 
on many of the aspects of aging, and how we can cope with increasing body burdens, changes in 
electromagnetic spectrum, and the mental aspects of disease on health and longevity. 
 
A recent report by the Institute for Safe Medication Practices calculated that in 2011 prescription 
drugs were associated with two to four million people in the US experiencing 'serious, disabling, 
or fatal injuries, including 128,000 deaths.'" Warfarin, dabigatran, levofloxacin, carboplatin, and 
lisinopril are the five top killers.  BMJ June 7, 2012 (BMJ 2012:344:e3989). Author, Jeanne 
Lenzer. 

 
Three major milestones were passed in 2011 in the U.S. First, the FDA's Adverse Event 
Reporting Service (AERS) recorded more than 100,000 deaths linked to patent drug use. Second, 
2011 was the first year AERS will record more than half a million serious patient outcomes. 
These outcomes include death, hospitalization, disability, etc. For some perspective, consider 
this, in 2000 the AERS deaths totaled well under 20,000, and serious outcomes numbered less 
than 154,000. 20,000 is unacceptable! Worse, between 2000 and 2010 the total deaths number 
452,000. That brings us to grim milestone number three: From 2000 through 2011, the number of 
deaths reported as adverse events total more than half a million, that's the population of 
Albuquerque, New Mexico.  
 
A National Ambulatory Medical Care Survey: The 2001 Summary revealed that medications 
were prescribed or provided at 61.9 percent of visits. On average 2.4 medications were ordered 
or provided at each office visit without any mention of a medication. The increase in metabolic, 
Central Nervous System and Hormonal drugs in the 50 years being compared is startling. From 
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1960 to 2010, the U.S. expenditure on prescription drugs rose from 2.7 billion to 259 billion 
dollars!!! 

 
Adverse drug interactions are increasing and are unfortunately more serious because more drugs 
and drug combinations are being prescribed than ever. According to the National Center for 
Health Statistics, doctors wrote at least one prescription in 64% of their patient's visits in 2000. 
For the year 2000, American doctors wrote a total of 2.8 billion prescriptions, an average of 10 
per person. How many of our aging citizens can manage without a shoebox, shelf, or drawer full 
of drugs? Consider that the chances of an adverse reaction increase by 10% with every drug 
added to a regimen. An evening in front of the “idiot box,” listening to drug advertisements, with 
the adverse events recounted sotto voice, and the myriad ads by legal firms hawking for medical 
victims should give any medical practitioner pause. It would be almost amusing, if the 
consequences weren’t so tragic oftentimes. As veterinarians, we too, should be aware that 
medical interventions are not always as “tested” as we would like to think. The continuing attack 
on the natural health providers (e.g. the lawsuit against Heel, Inc. in which has resulted in them 
leaving N. America) should also give us pause and mobilize us to advocate for safer therapies. 
What about “Evidence Based Medicine?” A review by Begley and Ellis of 53 published 
“landmark” papers having significant impact on cancer research due to presenting some new 
cancer treatment approach or novel therapy for targeting cancer cells, discovered that only six 
could be reproduced and confirmed in a clinical setting. "[I]t looks like the scientific literature is 
contaminated with a growing number of tainted studies, which may reach 89 percent, the results 
of which are not reproducible by any means."  (GreenMedInfo.com) "This means that to an 
extent, we have based our healthcare and clinical guidelines on fake studies that reported 
untruthful results in order to accommodate the interests of industrial corporations." 
From the British Medical Journal, a critical review was done of the more than 2500 treatments 
offered in conventional human medicine, and some startling numbers came out of that 
assessment: 

! 13 percent are beneficial to the patient 
! 23 percent are likely to be beneficial 
! 8 percent is a trade-off between benefits and harm 
! 6 percent are unlikely to be beneficial 
! 4 percent are likely to be ineffective or harmful 
! 46 percent have unknown effectiveness 

 
What about the dangers of homeopathy/homotoxicology? Just for a bit of contrast, let us look at 
some of the statistics for complex homeopathy. In the years spanning 1995-1999, the adverse 
reactions reported for injectable remedies were a vastly different story. Keep in mind that these 
are injectable doses that were being studied and comprise as many as 800 different formulations. 
In that time frame, nearly 650 milllion doses were administered with the routes of injection sub-
cutaneous, intramuscular, intravenous, intra-cutaneous, or intra-articular. Some acupuncture 
points were injected. The TOTAL number of reported adverse events was 22, for a whopping 
.000036% side effect incidence which were primarily secondary to intra-articular injections. All 
of the side effects were mild and reversible. Large studies of oral or topical remedies show 
similar low incidence of negative effects, though one particularly amusing inclusion of a side 
effect reported for Vertigoheel, was a patient who refused to take the remedy because it “tasted 
bad.” That patient would never manage to choke down Valerianaheel! The overall picture 
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certainly lends weight to the use of the homeopathic approach as it is a “no harm strategy,” taste 
notwithstanding! 
 
The questions that remains is “Is there any scientific basis for the theories of homeopathy?” The 
answer is, increasingly, yes. Not always well received, the evidence is nevertheless mounting in 
favor of dilatational and potentized remedies, both in single and complex formulations. 
Homeopathy had an impressive success rate in many diseases. A major reason for the early rapid 
spread of homeopathy probably lay in its superiority over allopathic methods during several 
major epidemics of the day. In 1854, during a major cholera outbreak in London, the mortality 
rate of patients was 53.4% for patients treated in conventional allopathic hospitals. The rate was 
an amazing 16.4% at the homeopathic hospital. In 1878 there was a severe outbreak in the 
southern United States of yellow fever. Homeopathically treated patients had one-third the 
mortality rate of those treated conventionally.   
 
More theoretical support comes from the realms of chaos mathematics and fractals, but their 
discussion is much too involved for a short lecture. Additional studies in quantum physics may 
also lend credence to the homeopathic approach as we develop the science to measure the 
benefits observed by many generations of competent physicians. We should remember that only 
in the past few decades were we able to measure a magnetic charge or the change in skin 
impedance that corresponds with acupuncture points. The lack of a definitive test does not negate 
the inherent usefulness of a therapy, particularly if it is a “no harm” strategy with a proven track 
record. 
  
Homotox and Research       
The past few decades have seen a significant number of remedies tested in the homotoxicology 
combination preparations. A few of the studies which favored this approach, include studies on: 
Zeel for osteoarthrosis; Vertigoheel for vertigo; Traumeel for injuries (ankle sprains, etc); Gripp 
Heel and Engystol for viral disease; Euphorbium for sinusitis; and a myriad of other positive 
trials. Reprints of these studies are available. Studies have been conducted to assess the 
usefulness of homeopathically prepared substances for a variety of medical complaints. In a 
global study by a Dutch group, 22 trials met the stringent standards set forth by the review 
committee. Of these, 15 were in favor of the homeopathic therapy. Of the 107 trials in the overall 
study, 81 were positive. An example of one study, conducted in Britain during World War II, 
compared Mustard gas 30c as a prophylactic and Rhus tox 30c and Kali bichromicum 30c as 
therapy in a double blind placebo controlled trial. The patients receiving homeopathic treatment 
were significantly improved over the controls. It is of note that a few of the negative trials on 
single remedy therapeutics were done without regard to the repertorization of the patients. In 
studies that were “customized” to the patient however, the results were much more positive in 
favor of the homeopathic approach. This individualization becomes less critical with the 
homotoxicological approach as can be seen from numerous studies done in recent years. A “hot 
off the press study” conducted by MD Anderson found that when four ultra-diluted remedies 
(Carcinosin, Phytolacca, Conium and Thuja) were studied for effects on two human breast 
adenocarcinoma cell lines and a cell line from immortalized normal human mammary epithelial 
cells (HMLE), the remedies exerted preferential cytotoxic effects against the two breast cancer 
cell lines, causing cell cycle delay/arrest and apoptosis. In a study published in 2013 by Ahn, et 
al. Klimaktoplan® (Cimicifuga D2, Sepia D2, Ignatia D3, Sanguinaria D6) had a concentration-
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dependent anti-proliferative effect on breast cancer cells at 625 and 1,250 ug/ml, while not 
affecting proliferation of non-malignant mammary cells at any tested concentration. 
 
Researchers, such as the much-berated Jacques Benveniste, have made strides into the 
mechanisms of homeopathic preparation, by demonstrating that an alteration of the crystalline 
structure of water occurs with the dilution/succussion process. His work has been chronicled in a 
book called “The Memory of Water.” Recently he has been vindicated in scientific circles, when 
several independent European laboratories repeated his studies and concurred with his initial 
results. However, a recent expose’ by 20/20 which sought to disprove these more recent 
experiments did not support the earlier findings, but was actually a flawed study. Despite the 
protests of the learned Dana Ulllman and Dr.Ennis, the scientist and originally anti-homeopathic 
theorist who repeated Benveniste’s trials, the new testing utilized ammonium chloride as the test 
agent instead of the originators histamine to study the effects on basophils. This substance is 
deadly toxic to basophils, so the study results were flawed from the outset. Unfortunately, the 
new study, which touted that it was a repeat, was in fact, not a reasonable test. The evidence-
based research of the effectiveness of homeopathic medicines in common immunologic 
disorders was reviewed by Bellavite, et.al, introducing methodological issues of clinical research 
in homeopathy and criteria utilized to evaluate the literature. 24 studies (12 randomized and 12 
non-randomized) on common upper respiratory tract infections and otorhinolaryngologic 
complaints were described. Sprenger conducted an open study of a low-dilution complex 
homeopathic preparation, Euphorbium compositum, used as a nasal spray in patients with acute 
or chronic rhinitis. The physician’s judgment of the therapy was good in 83% of cases whereas 
tolerability was excellent in 55.4% of cases and good in 44.6%.  
 
Other Low-Dilution Complexes 
Zenner and Metelmann published the results of an open study of a complex preparation, 
Lymphomyosot drops in treatment of pharyngitis and tonsillitis. Most of the patients recorded 
‘excellent, good or satisfactory’ improvements after treatments lasting between 1 and 6 months. 
A different complex that has been used in this kind of respiratory complaints is Engystol-N. A 
randomized, doubleblind, placebo-controlled trial assessed the efficacy of this formulation 
administered twice weekly as intravenous injection for prophylaxis of common cold and flu.  
The frequency of occurrence of flu or common cold was not changed by treatments, but the 
average length of illness and the severity of symptoms were less for the treated group than for 
the placebo group.  
 
A Better Approach: The “Mosaic of Evidence” 
The Evidence Mosaic is based on three pillars: 
Randomized Controlled Trials 
Observational Studies 
Basic Research 
 
Randomized Controlled Trials 
Randomized Controlled Trials (RCTs) demonstrate the efficacy of a treatment, usually in highly 
selective patient populations, in order to facilitate an unbiased comparison to placebo or another 
treatment. RCTs have a high “internal validity” and this is one of the main strengths of RCTs. In 
more practical terms, investigation of efficacy in RCTs addresses the question “can it work”? 
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Observational Studies 
A problem with the patient populations treated in clinical trials, is that they are usually not 
representative of patients seen in routine practice conditions. Thus effectiveness should be 
demonstrated in more diverse populations. It is therefore important to investigate the safety and 
effectiveness of treatments in observational studies. A study of “effectiveness” addresses the 
question “does it work in routine practice?” Such studies are therefore more representative for 
“real world clinical practice.” In more technical terms, such studies have a high external validity. 
A principal strength of observational studies is that statements of safety and tolerability can be 
substantiated further because for these statements collecting of data in a large number of patients 
is required, something not possible in clinical trials. 
  
Basic Research 
Basic Research tends to approach the mode of action of the homeopathic preparation, which is 
unknown in many cases, using the latest basic research methods and data available. This can 
contribute to the development of possible new hypothesis, possible new indications for existing 
medicines, a further understanding of homotoxicology and its principles, and the possible 
development of new products. 
 
All three types of research have possibilities and limitations. However, by combining and 
building on the strengths of the various approaches, the result is more than just the sum of its 
parts. This involves the construction of a multifaceted, synergistic “Mosaic of Evidence.” 
Example: Vertigoheel 
1. Clinical trial (betahistine) Weiser M, Strösser W, Klein P. Homeopathic vs conventional 
treatment of vertigo. Arch Otolaryngol Head Neck Surg 1998;124: 879-885. 
2. Clinical trial (Ginkgo biloba) Issing W, Klein P, Weiser M. The homeopathic preparation 
Vertigoheel versus Ginkgo biloba in the treatment of vertigo in an elderly population: a double-
blind randomized,controlled clinical trial. Journal of Alternative and Complementary Medicine 
2005;11(1):155-160. 
1. Cohort study (betahistine) Weiser M, Strösser W. Behandlung des Schwindels – 
Vergleichsstudie Homöopathikum vs. Betahistin. Der Allgemeinarzt 2000;22(13):692-694 
2. Cohort study (dimenhydrinate) Wolschner U, Strösser W, Weiser M, Klein P. Behandlung 
des Schwindels mit einem modernem Homöopathikum – Ergebnisse einer referenzkontrollierten 
Kohortenstudie..Biol Med 2001;30(4):184-190. 
Vertigoheel Evidence Mosaic: Meta-analysis 

• A meta-analysis was performed to quantitatively summarize and evaluate four clinical 
studies on Vertigoheel in the treatment of vertigo with a similar treatment aim and design 

• Goal: Increasing the statistical power and thereby precision of effect estimates Prof. Dr. 
Berthold Schneider, Institut für Biometrie, Medizinische Hochschule Hannover (MHH) 
Arzneim. –Forsch./Drug Research 2005;55(1):23-29. 
 

Why Homotoxicology? 
       We see an increasing number of multi-dimensional diseases as there are expanding layers of 
illness that permeate this generation. Recognizing these progressively more deeply seated 
maladies, and seeking to meld the gentler healing potential of homeopathic formulations with the 
diagnostic capabilities of Western Medicine, Dr. Hans Heinrich Reckeweg spent his life in the 
pursuit of uniting the art of homeopathy with the science of allopathy. In doing so, he engaged 
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the known principles of both disciplines, in truly brilliant schemata for tracing the ebb and flow 
of biological systems. He borrowed freely from the work of Hans Eppinger (1879-1946) and 
Alfred Pischinger (1899-1983) who were convinced that the body’s health was vastly dependent 
on the workings of the matrix, or connective tissue. This was in contrast to the theories of Rudolf 
Virchow (1821-1902), a contemporary, whose theories were based on cellular changes, and 
though scientific in its observations, was based on the static “photograph” of images seen 
transfixed on a microscope slide. While Virchow’s work was the basis on which medicine 
progressed, the fascinating, ever changing life of the ground substance which constitutes the 
majority of body tissues, was reduced to the importance of a mere sponge or sieve, with no 
bearing on the health of the organism. What needs to be recognized is that all regulatory activity 
is moderated here, the neurohumoral, hemohumoral, oxygen content, nutrient flow, electrolyte 
exchange, acid-base balance, and non-specific immune functions. Allopathy, which tends to 
reduce illness to the sum of its symptoms, reduced to measurable parameters, has as its goal the 
alleviation of such symptoms, and views the elimination of the offending signs, a “cure”.  The 
focus of clinical signs as stemming from a single cause has ignored the fact that health and 
disease constitute a complex and dynamic balance. Hence, we can no longer afford to ignore the 
ground substance’s potential in aiding our quest for long term healing. If we can affect the 
homeostatic mechanisms of this matrix, we can moderate disease, and perhaps intercept illness 
before it becomes a cellular problem. Even more importantly, in the toxic soup environment 
which we now inhabit, it is time to consider the use of homotoxicology principles to prevent 
diseases of dysregulation from ever occurring.  
 
The work of Eppinger and Pischinger is continued today by Dr. Heine of the Institute of 
Antihomotoxic Medicine and Ground Regulation Research in Baden-Baden, Germany.  
Regulatory medicine seeks to understand complex interrelationships and enzymatic systems. It 
attempts to shift the balance back toward homeostatic normal by utilizing complex formularies 
developed by Dr. Reckeweg that influence the fluid systems’ dynamic interactions, thereby 
helping the body to heal itself. This is accomplished by engaging the Basic Bioregulation 
System, or BBRS. Contrast this with pharmaceutical interventions, which seek to eliminate the 
offending molecules, but often add another offending substance to the already overburdened 
matrix, thereby creating what we see as “side effects.” The traditional Western approach then is a 
formulary of “anti” drugs- antibiotics, anti-inflammatories, anti-histamines, ant-acids, anti-
tussives, et.al., which serve to suppress body reactions and symptoms.  Homotoxicology, then, is 
the branch of medicine which seeks to identify the toxins in the body, then aid the natural 
defense mechanisms in mobilizing these toxins,  thereby rendering the fluids, matrix, and cells 
free of toxic debris. This is done by engaging a complex set of bioregulatory feedback loops, and 
improving the enzymatic and energy producing  activities of the cells which regulate the 
relationship between anabolic and catabolic processes. 
 
Dr. Reckeweg in 1948, devised a logical concept for the tracking of the flow of disease in what is 
called the 6 Phase Table of Homotoxicology. The table is included on the following page. It is, in 
effect, a directory of the biological system’s response to the presence of toxins in the system, and 
provides therefore, a rational sequence of events for the practitioner to evaluate therapeutic 
protocols and efficacy. One of the advantages of this modality, is that a deep understanding of 
the principles is not required for a practitioner to find success in therapy. The remedies have such 
broad and deep activity, that even a superficial knowledge of the combinations will produce 
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startlingly good results. Homotoxicology is based on symptom pictures that are familiar and a 
“take home” kind of therapy.    
 
Homotoxicology combines elements of homeopathy, naturopathy and conventional medicine, 
and incorporates in part the Arndt-Schultz law  (interactions are promoted by weak stimuli, 
accelerated by moderate stimuli, and halted by excessive stimuli), Von Bertalanffy’s “steady 
state principle”, Dr. Hahnemann’s simile principle on which homeopathy is based, Lux’s 
isopathic principle, and Hering’s law (healing occurs from top to bottom, from inside to outside, 
more vital to less vital, and in reverse order of appearance.) Shifts in the appearance of disease 
can be seen as progressive or regressive vicariation on the 6 Phase Table.   
A brief overview of the table will set the stage for deeper study: 

1.Excretion Phase - the fluid phase, in which the body attempts to rid itself of toxins. This 
includes, vomiting, diarrhea, sweating, sneezing and runny nose, etc. 

2.Inflammation Phase - which occurs when the excretion phase is circumvented, or the body 
needs to generate a “fever” either locally or systemically, to promote healing. Any 
symptom that ends in “-itis” fits this category, e.g. arthritis, pleuritis, phlebitis, et.al. 

3.Deposition Phase - which defines the early matrix diseases. This is where the “gel between 
the cells” begins to be affected by toxins. Here, in a largely “silent phase”, the body 
attempts to detoxify by storing metabolic “junk” in the connective tissue, vasculature, and 
adipose tissue. If damage continues, the body falls into cellular disease, and it is at this 
phase that Reckeweg termed the Biological Divide. The first 3 phases are much easier to 
influence and it is here that we should concentrate our efforts to control disease. 

4.Impregnation Phase - which evidences the early stages of cellular disease. It is here that the 
noxae gain entrance to cells, and the defense mechanisms attempt to surround the toxins 
and disarm them by storing them within the cellular space. 

5.Degeneration Phase - which is characterized by damage to cellular defense, enzymatic 
functions, and energy production. This is a severe state of illness, which is much more 
difficult to influence and moderate. 

6.Dedifferentiation Phase- the neoplastic state, in which biological genetic control 
mechanisms have been damaged, so that growth regulation of tissues is no longer under the 
influence of bioregulatory mechanisms and continues unchecked, until the body systems 
succumb. 
 

An example of Six Phase Table from the Skin Reactions flow as follows: 
Excretion: Puppy gets multiple vaccines. Later, comes in with Ceruminous ears and mild 
seborrhea. Treated with suppressive shampoos, and steroid/antibiotic ear ointment.Fleas treated 
with topical insecticide 
Inflammation: Returns with dermatitis and Pyoderma. Treated with antibiotics and steroids. 
Deposition: Fat deposition. May develop papillomas/ warts with advancing age and loading on 
the matrix. 
Impregnation: Develops Atopy/ Allergy, with encroaching pigmentation. More steroids, 
antihistamines 
Degeneration: Worsening atopy with secondary infections.    
Topical flea medication causes Pemphigus. More steroids, antibiotics, cyclosporine 
Dedifferentiation - long term suppression results in neoplastic conditions, e.g. Mast cell tumors, 
squamous cell carcinomas, etc. 
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It is critical to our understanding that we see these phases as the natural progression of illness 
under specific sets of circumstances and the influences of toxins, both exogenous and 
endogenous. As we begin to recognize the ebb and flow of body defense mechanisms, we can 
begin to enlist these systems to the benefit of our patients, by providing guidance to the 
regulatory reactions, with natural biological therapeutics. These include such diverse modalities 
as Classical Homeopathy, Acupuncture, Herbal Medicine, Nutrition (both broad based and 
targeted), Chiropractic and Homotoxicology. 

 
Much of the current status of knowledge and the reconciliation of the art of homeopathic 
prescribing with the science that is emerging has been contributed by the field of 
homotoxicology. The redefinition of the principles of inflammation, the importance of the 
matrix, and the processes of regulation and healing have been, and are at present, under intense 
scrutiny by those that seek to link our status of knowledge of physiology with the power of 
biological therapy or regulatory medicine. Reckeweg defined homotoxicology mechanisms as 
follows:  “All those processes that we call diseases are an expression of biologically appropriate 
defense mechanisms against exogenous or endogenous homotoxins, or of the attempt on the part 
of the body to compensate for the  homotoxic damage sustained, so as to stay alive as long as  
possible.” 
 
Major components of the Greater Defense System: 

1. The immune system 
2. The connective tissue, or matrix. 
3. The hypothalamo-pituitary-adrenal axis 
4. The sympathetic and parasympathetic neural reflex system 
5. The detoxifying function of the liver. 

 
The ultimate goal then, of regulatory therapy, is to re-establish the normal feedback systems, the 
diurnal rhythms, the oscillatory nature of normal variations within biological systems, in short, to 
guide the patient back toward homeostatic balance. By utilizing remedies that are attuned to the 
regulatory vibrations, we can alter the Greater Defense System towards self-regulation.  
 
Approach to Treatment with Bioregulatory Complexes: 
-Ensure that the brain is ready to receive and process new information. Control is in the brain 
-Prepare the spine and nerves to process signals properly 
-Balance the immune system to control allergies 
-Detox and drain 
-Balance the meridians 
-Balance phenolics related to food sensitivity 
 
Our aim is to guide the body toward the body defensive mechanisms, to reestablish the 
biorhythms which are disturbed. The addition of homotoxicology to the pharmaceutical arsenal, 
can be very rewarding. You may even find yourself reaching for them before you ever consider 
the “anti-“ drugs- anti-inflammatories, antibiotics, antihistamines, etc. If we can augment and 
maximize the bodies potential for disarming invaders, and regulating physiological events, we 
vastly improve the chances that the patients entrusted to us will maintain a longer, healthier life. 
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With the recent news that Heel, Inc, will be pulling up stakes and moving out of North America, 
we have been scrambling for options.   There are several other companies that we need to 
explore: 
Deseret Biologicals, Inc  469 W Parkland Drive, Sandy UT 84070 800.827.9529  801.563.7448  
801.563.7455 Fax orders@desbio.com  www.desbio.com  
Viatrexx Bio Incorporated  tel: 1-888-304-9995  
GUNA Inc.  3724 Crescent Court West, Whitehall, Pennsylvania, 18052.  phone: 484-223-3500  
 www.gunainc.com  info@gunainc.com 
Heel remedies can be obtained from Internationale Apotheke, Kärntner Ring 17. 1010 Wien   
Austria  Tel 0043 (0)1 512 28 25  Fax 0043 (0)1 512 28 25 9   www.internationale-apotheke.at 
 
“Homotoxicology is all about present-day Bio-Physics, Nano-Pharmacology, Immuno-Pathology 
and Biological Molecular Activity within a scenario of a holistic scientifically rational Integrated 
Bio-Regulatory System of Healing (utilizing homoeopathically prepared therapeutics) in accord 
with the classical diagnostics of the Patho-Physiological Nature of Disease and Bio-Individuality 
Factors.” (and Psycho-Neuro-Endocrine-Thymic-Immunology considerations) (Kirkman)  
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Electrifying – The Promise And Peril of Electromagnetics 
Paula J. Broadfoot DVM 

 
Objective: 

1. The field of electromagnetics has a history of disciplines that commonly point to an 
underlying electrical nature to biological (and other) systems.  This information is to be shared as 
a minor compilation of some of the data that has emerged, including some of the perils of 
expanding electromagnetics.  In addition, therapeutics aimed at normalizing the body 
electromagnetics will be addressed, with the aim of giving some useful treatment resources. 
 
Electromedicine  
The field of electromagnetics has been one of fascination for me and many others, as years of 
going down “rabbit holes” in my endless studies have dredged up much data and history of 
disciplines that commonly point to an underlying electrical nature to biological (and other) 
systems. This information is to be shared as a minor compilation of some of the data that has 
emerged, in no particular historical, (or any other) order. First though, since we live in an 
increasingly electro-tech world, some of the perils of expanding electromagnetics should be 
addressed. Each cell and organelle vibrates and emits a signature electromagnetic field, and can 
also resonate with electromagnetic fields (EMF) energy sources. The cell membrane is 
effectively a "battery," used to power movement into & out of the cell, and is "charged" by 
beneficial incoming energy sources, and conversely can be "discharged" by energies at 
frequencies not compatible with the body. EMF from wifi, phones, and cell towers can exert a 
disorganizing effect on mental function and can also be destabilizing to immune and metabolic 
function, causing Autism, brain cancer and multiple other pathologies. And, don’t EVEN get me 
started on the so-called “Smart Meters!” 
 
Power lines- ignoring evidence of harm: In December 1990, the Atlanta Journal reported that 
an EPA study linked EM fields to leukemia and brain cancer in children, but White House aides 
delayed release of the report, concerned that the public “might misinterpret the report’s 
conclusions.” An earlier EPA study classified EM fields as “Class B” carcinogens (probable 
sources of human cancer), which was removed upon “revision.” In July 1997, a published study 
by the National Cancer Institute (NCI) claimed that there was no evidence that power lines 
increased risks of childhood leukemia. But a later review article in the Oct-Nov 1997 issue of 
Nexus magazine pointed out that the researchers dismissed as a “statistical fluke” a 24% increase 
in leukemia risk for children exposed to especially high magnetic fields. The NCI researchers 
dismissed this fact by setting a 2 milligauss level as a cut-off point for their calculations. Dr. 
Ross Adey, one of the most respected bioelectromagnetics researchers in the U.S., pointed out 
that if the NCI had taken a 3 milligauss level as their cut-off, the conclusions would have been 
exactly the opposite, i.e., that there is a significant risk of childhood leukemia. Children living 
within 650 feet of power lines had a 70% greater risk for leukemia than children living 2,000 feet 
away or more. “Several studies have identified occupational exposure to EMFs as a potential risk 
factor for neurodegenerative disease.” There is “strong prospective evidence that prenatal 
maximum magnetic field exposure above a certain level (possibly around 16 mG) may be 
associated with miscarriage risk.” In a study of 850 lymphoma, leukemia and related conditions, 
researchers found that living for a prolonged period near high-voltage power lines increased the 
risk for these conditions later in life. There is no consensus as to which exposures from overhead 
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power lines are biologically relevant, but all of these exposures are associated with distance to a 
power line. Mechanisms that have been proposed in the literature might be of importance in the 
context of magnetic field exposure and neurodegenerative diseases. For example, induced 
electric fields in neural networks, electric fields induced in tissue by exposure to extremely low 
frequency electric and magnetic fields, have been reported to affect synaptic transmission in 
neural networks, as well as the free radical pair mechanism. Increased free radical concentrations 
can cause oxidative damage to cellular components, which could play a role in the etiology of 
Alzheimer's disease, et.al. A brief summary of health issues associated with electromagnetic 
fields include: A variety of cancers: leukemia, tumor growth, skin growths, abnormal cell  
activity, DNA changes (single strand breaks) sleep and daily rhythm disturbances, perception 
and memory differences and impairment hormone regulation and production, gland deficiencies, 
mental and behavioral problems, nervous system disorders, immune system deficiencies, fetal 
development problems, miscarriages, birth defects, blood and circulatory problems, amongst 
others.  
 
In the 1950s-60s, physicist and medical biophysics pioneer Robert Becker was chief of 
orthopedic research at the Veterans Administration (VA) Hospital in Syracuse, NY. As his 
primary studies regarded regeneration of tissue, he began looking for ways that the body might 
respond to threats and otherwise restore and regenerate itself, other than through immune cell 
function. Most, if not all, components of the living matrix have semiconductor properties. Becker 
learned that the electricity in this vitality system travels from the brain down the myelin sheath on 
the outside of the nerve rather than down the axon in the middle of the nerve, and returns by way 
of the fascia (connective tissue) back to the dura mater of the spinal cord and from there back to 
the brain. These return currents are called meridians in eastern cultures. Scar tissue or 
misalignment of the vertebrae can cause interruption of this current flow because of the pressure 
they exert on this tissue which is semiconducting and very sensitive to pressure. Exercise is very 
good because it allows more electricity to flow to the periphery. Neurons relay messages from 
one neuron to the next, transmitting via DC electric currents and neurotransmitters. The 
extracellular matrix, an interconnected network of tissue “cables” - located in the mesenchymal 
space dispersed throughout the body, transmits messages via very weak photonic 
electromagnetic fields. Nerves are digital in output, either on or off, and graded as to frequency, 
and response to the stimulation frequency. Nerves coordinate the CNS and Autonomic NS. The 
perineural cells are analog in output and respond to analog signals, i.e. small to little inputs and 
large to big inputs. Analog signals are continuously variable in strength, flow either direction and 
pulse in waves. Dr. Becker believed that the perineural system (PS) controls growth, healing and 
biological cycles. The PS senses injury, creates the environment for repair and controls the 
healing process. Dr. Becker found Acupuncture Points to be stable and to produce minute (-) 
direct currents. There is a 20 fold drop in resistance at Acupuncture points, which are DC booster 
amplifiers spaced along the Acupuncture Meridians. Thus, direct currents of injury are carried to 
the brain, interpreted as pain and stimulate the output signals for modulating the healing process. 
This creates a closed-loop negative feedback system. Tissue fibroblasts secrete collagen 
(scarring) and sensitive cells de-differentiate and proliferate to repair the injury. Dr. Saul Liss 
proved that the response of the body to electro-acupuncture and a magnet placed on the 
acupuncture point were almost identical. There was an increase in blood levels of serotonin 
(24%), beta endorphin (45%), and ACTH (15%), with a 12% reduction in cortisol. This change 
in blood chemistry is evidence of the body's emergency response to magnetism and acupuncture, 
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and the Chinese have used magnetism in conjunction with acupuncture for centuries. The result 
of the acupuncture technique is a net beneficial effect to that area. However, the drawback to this 
type of treatment is that it is dependent upon a person's vitality level. High vitality = good 
response; low vitality = poor response. Also, too long or too large a stimulus can deplete overall 
vitality, and this may leave depleted areas more vulnerable to problems or disease. To illustrate 
the sensitivity of biological systems to magnetics, Dr. Robert Becker placed a salamander 
between the poles of an electromagnet and gradually increased the magnetic field.  At 3,000 
gauss, the animal was completely unresponsive to stimuli, i.e. “anesthetized”. With decreased 
strength of the magnetic field, “the salamander regained consciousness within seconds.” It 
worked also with direct current, but a half hour after the current was shut off, the animals 
remained groggy and unresponsive, just as after chemical anesthesia. He also succeeded in 
dedifferentiating frog red blood cells by exposing the cells to just one-half billionth of an ampere 
of current. After four hours of exposure to this current, all red blood cells in the experiment had 
reactivated their DNA and had become unspecified in form – they had dedifferentiated. This had 
never been done before and was considered impossible, as it indicated the reactivation of the 
DNA, since the process continued even after the current was totally shut down. Becker 
demonstrated how the salamander regenerates its limbs with a negative electric potential which 
facilitates the formation of undifferentiated cells at the stump and that bone healing, including 
non-union fractures, could be stimulated with electrical current, which was transmitted in the 
body via nerve sheaths. He proposed that the nervous system and adjacent cells function as an 
electronic communications system that regulates functions such as regeneration and healing. In 
addition, he discovered; effects of low frequency electromagnetic (EM) fields on human cells; 
silver electrode technique to dedifferentiate human fibroblast cells; a technique to dedifferentiate 
human cancer cells and revert them to normal cells; the quantity of voltage which causes 
electrolysis in the body; how to cure osteomyelitis (infected bone) with silver and electric 
currents; and a clue to the cause and cure of osteoporosis. All these discoveries were published in 
medical journals and many were Nobel Prize material. With sufficient funds, Becker believed he 
could achieve spinal cord regeneration. Dr. Becker published his research on producing stem 
cells in the late 1970s, but nobody paid any attention. When his lab was forced to close in 1980, 
it was the only one in the world doing research in regeneration. Had Dr. Becker's funding 
continued, he would have revolutionized medicine. Dr. Becker realized that human health may be 
affected by the increasing, incredible electromagnetic smog of the second half of the 20th 
century. He fought against several potentially harmful projects, including a massive power line 
in New York, and Sanguine, a military communication project. In 1980, his funds were cut off 
because of Department of Defense (DoD) irritation with Becker's warnings of the dangers of 
exposure to electromagnetic (EM) fields. 
 
CYCLIC DECLINE OF OUR GEOMAGNETIC FIELD There has been a decrease in the 
earth's magnetic field of 5% per 100 years, resulting in a magnetic deficiency syndrome. 
Organisms cannot live without their supportive magnetic field. In his book Cross Currents, Dr. 
Becker evaluated this data, in a lot of detail. Cosmonauts lost 80% of their bone density when 
they were outside the earth's magnetic field for extended periods. Some researchers in 
Grounding/ Earthing have been trying to supplement the earth's magnetic field by using magnetic 
beds, that utilize a unidirectional field like the earth's, causing increased speed of electrons and 
protons, which increases molecular activity, resulting in more efficient chemical reactions, and 
providing a basic energy catalyst for improving body function. Orthopedic surgeons have been 
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using an FDA device called a PEMF device (pulsed electro magnetic frequency) for years on 
non-union fractures with 90% efficacy rate. It also works with muscle and ligament tears, and 
may be useful for Degenerative Myelopathy, amongst other things. 
 
Electromagnetic Medicine (EM) encompasses the applications of electricity and magnetism to 
medical practice and includes both diagnostics such as magnetic resonance imaging (MRI), 
electromyography (EMG), electroencephalography (EEG), electrocardiography (EKG), and 
magnetocardiography (MKG) and therapeutic applications, which have long been vilified by the 
mainstream medical community, particularly after the 1910 Flexner report that provided the 
basis for medical education today. Prior to this, there was widespread use of EM techniques in 
medicine, often equated to snake-oil cures. Another reason for this antipathy, has been the 
extraordinary success of the germ theories of Pasteur and Koch, and the development of 
molecular biology following the work of Watson and Crick, which gave the medical community 
a sense that there is no need for other approaches to treatment of illness. Electromagnetic-based 
therapies even if proven beneficial, have usually been ignored, as the present paradigm is firmly 
rooted in the biochemical nature of wellness. One example of a therapeutic that was quashed is 
Rife Therapy. Royal Rife(1889-1971) created a microscope that could reveal live virus-size 
microbes, and demonstrated pleomorphism, the “shape shifting” of microbes. Even the best 
electron microscopes today cannot see viruses in their live state. His microscope had a maximum 
magnification of 17,000X. After almost a decade of research in the 1920s, Rife discovered the 
virus that could cause cancer. Under his microscope, he was able to observe the cancer 
microbe changing from a bacteria to a virus-size microbe, depending on the media upon which it 
is grown (hmmmm…. The milieu or biological terrain!) Rife then created a frequency-emitting 
ray tube capable of killing the microbe that caused human cancer. He found the mortal 
oscillatory rates for many organisms so that the Beam Ray can be tuned to a germ's recorded 
frequency and kill that organism. This frequency instrument was actually successfully curing 
cancer in the 30s and 40s, research produced 16 cures out of 16 terminal cancer cases of various 
types. All doctors using the Rife machine were threatened with loss of their medical licenses. Dr. 
Hector Romero was responsible for resurrecting the lost Rife technology which is alive and well 
in Hermosillo in the state of Sonora, Mexico. There is also a machine in Toronto, the Quantum 
(QXI. The Rife technology is not permitted to be used openly in the United States. Other 
research shows that low-intensity electric fields, on the order of 1-2 V/cm, slow the proliferation 
of all cells, cancer cells included, slowing the increases in cancer cell production while leaving 
healthy cells unaffected. A weak applied AC electric field is also used to fight cancer by 
reducing resistance to multidrug chemotherapy. Possible similar results might be obtained using 
magnetic fields, more easily than AC electric fields with polarization effects that add constraints 
on how the cells are stimulated. ELF magnetic fields will not only always be non-invasive, but 
also capable of being applied in more general ways. These fields can play an important role in 
stem cell applications. The most difficult aspect to treating heart failure is the inability of 
damaged heart muscle to regenerate. Stem cell regeneration has been dramatically changed 
through the use of weak ICR magnetic fields. Cardiac stem cells, when exposed for five days to 
ELF resonance fields tuned to Ca2+ enjoyed significantly greater proliferation and 
differentiation, so there is now heightened interest in the use of ELF magnetic fields to enhance 
the implementation of regenerative medicine and tissue engineering. Research is emerging that 
shows that electromagnetic fields can act via activation of voltage-gated calcium channels to 
produce beneficial or adverse effects. 
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Biophotonics denotes a combination of biology and photonics, the science and technology of 
generation, manipulation, and detection of photons, “quantum units of light”. This refers to 
emission, detection, absorption, reflection, modification, and creation of radiation from 
biomolecular, cells, tissues, organisms and biomaterials. A biophoton is an elementary particle or 
quantum of light of non-thermal origin, in the visible and ultraviolet spectrum emitted from a 
biological system, and believed to be produced as a result of energy metabolism within cells, or 
more formally as a “…by-product of biochemical reactions in which excited molecules are 
produced from bioenergetic processes that involves active oxygen species,” We know that a 
quantum constitutes the minutest and totally indivisible component of the Universe. Fritz Popp, 
coined the expression 'biophoton" and numerous scientists in several parts of the world 
unquestionably confirm that living cells indeed emit perceptible light. Currently, there remain no 
doubts about the existence of such intracellular luminescence. Contemporary technology has 
developed powerful instruments capable of intensifying and measuring extremely minute light 
quantities, known as residual light, which prove unquestionably the existence of the biophotons, 
which not only pulsate in intensity, but also in frequency. Which explains quite satisfactorily the 
dynamics of its inherent mechanisms of interactions, which unfold among the different organs.  
But, why do our cells emit light? Popp discovered that the light emitted by cells is a highly 
coherent light, comparable to the minute rays of coherent light produced by the components of 
the most advanced technology of data processing and transfer. He stated "our organism must 
replace nearly ten million cells each minute." It is obvious that the information required to 
achieve such a feat, can only be processed at the speed of light, and such an overwhelming signal 
traffic of data transference and processing within any living organism is achieved through 
biophotons with high precision. These minutest coherent rays of light are responsible for the 
maintenance and operation of the network of information linking all living cells, and likewise 
allow the continuous, unobstructed and intelligent updating of data. Natural and fresh food, or 
their carefully preserved components, are “containers of light”, that can trigger certain activities 
in our system because their individual components emit luminous signals that participate in the 
development and management of certain biochemical endogenous processes. This probably 
explains some of the powerful therapeutic potential of such supplements as blue green algaes, 
like Aphanizomenon flos aquae, spirulina, and chlorella, as well as one of my favorites, 
porphyra, as they are magnificent bioreactors and truly “light embodied foods”. Other nutrient 
powerhouses include sprout extracts, or animal organs processed by special technical means, that 
permit to preserve their light-storing capacity, and their ability to induce coherent biological light 
in their intracellular environments. A further striking case that demonstrates the superiority of 
biophotonics compared to conventional analysis has been documented by investigations of 
battery farming eggs compared with free-range eggs. Blind samples of eggs were studied over 
some months for biophoton emission. One group originated from chickens kept in battery 
farming, the other group from the same species of chicken, fed on the same food but free to go 
outside and to return to the coop. For the first three weeks, both—groups were kept in the same 
conditions in the coop such that a difference in the quality of eggs would not be expected. The 
biophoton intensity (delayed luminescence) of the yolk was the same for all chickens. After three 
weeks, when one group was released, the eggs from indoor chickens kept their same properties 
in terms of biophoton emissions, while the free-range chickens' eggs displayed an increase in the 
intensity of delayed luminescence with increasing sunlight time. Parallel trials conducted to look 
for differences in the contents of the eggs failed. This example shows that biophoton emission 
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reflects the organizational properties of biological matter (phase relations of electro-magnetic 
interactions between the biomolecules) rather than the molecular contents.  
 
Thus, it is not surprising that biophoton parameters correlate significantly with ripening and 
freshness, and with a corresponding shelf life for fruits, vegetables, and meat. It is simply a 
question of technical development to make use of all these--not always linear--dependencies.  
Ultimately, the chief biomodulating mechanisms of the genes - both in charge of synthesis and 
lysis - are themselves contingent on their potential to generate high-precision coherent precursor 
light signals, capable of transcribing expressions linked to the specific cells they are addressing. 
Thus, it could rightly be said that we "consume light", which makes us "luminivorous" Indeed, 
bodies emit biophotons, also known as ultraweak photon emissions (UPE), with a visibility 1,000 
times lower than the sensitivity of our naked eye. While not visible to us, these particles of 
light (or waves, depending on how you are measuring them) are part of the visible 
electromagnetic spectrum (380-780 nm) and are detectable via sophisticated modern 
instrumentation. 
 
The Sun Affects Geomagnetism and Biochemistry Modern science is only now coming to 
recognize the ability of the body to receive and emit energy and information directly from the 
light given off from the Sun, and that the Sun and Moon affect biophoton emissions through 
gravitational influences. In the past several years, our clinic had noted an odd cluster pattern of 
seizures, often in animals and people who had no history of epileptic activity. This prompted 
some digging into the internet resources to try and find an epidemiological link. What we found 
was a large number of studies that identified significant physical, biological, behavioral and 
health effects that are associated with changes in Solar and Geomagnetic Activity (S-GMA), 
linked to  Schumann Resonances (SR). Studies give evidence that the melatonin levels are 
reduced during increased solar and geomagnetic activity. In rats, seasonal melatonin levels were 
correlated with the seasonal variations in the Earth’s geomagnetic field. Even weak magnetic 
fields can change the chemistry of the brain, impair the immune system, and inhibit the synthesis 
of melatonin, a hormone known to suppress several types of tumors and to be present in reduced 
amounts in some cancers. Memory and attention, mental disorders, depression, migraines, 
aggressive behavior, crime rates and seizures have been correlated to GMA events. Suppression 
of nighttime melatonin levels by increases in geomagnetic activity have been linked to these 
statistics. For that reason, we have been treating some of our seizure patients with melatonin.  
Theoretically, there may be some rationale for therapy with deer antler, as it contains a natural 
serotonin like substance. Monoamine-oxidase inhibitors, such as that present in velvet antler 
(VA), prevent the breakdown of neurotransmitters such as norepinephrine and serotonin, 
allowing them to be available longer to the brain. By extension, an increase in serotonin should 
allow for a higher rate of conversion to melatonin by the pineal gland, and a reduction in 
seizures. VA has actually been studied in Russia as a supplement to decrease epileptic seizures. 
The Pineal gland is the remnant of the philosophers' and mystics' "third eye". It is a biocrystalline 
structure; sensitive to light levels and is a very active organ, having the second highest blood 
flow after the kidneys, and is equal in volume to the pituitary. While being central in the brain, it 
is actually outside the membrane of the blood-brain barrier. It produces a number of very active 
chemical substances, such as neuro-hormones that affect the actions of most of the other glands 
in the body, including the pituitary. A main function of the pineal gland is the conversion of the 
neurohormone melatonin from the neurochemical serotonin. Melatonin plays a major part in 
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controlling human circadian rhythms; its production peaks at night and is suppressed by bright 
lights and low level ELF magnetic fields. Serotonin plays important roles in many bodily 
processes including the effectiveness of the immune system. Both of these chemicals are known 
to affect mental health.  
 
The evidence seems to indicate that the prelude to all degenerative diseases originates in a 
congenital or acquired malfunction in the genes that hamper biophotons in generating 
appropriate frequencies and intensities. Research was designed to explore the biophotonic 
interactions amongst the encephalic mass, thalamus, hypothalamus, the limbic area and, the 
neuroglial system, along with the thymus and pineal glands, the bone marrow and the Peyer's 
patches. For example, Science has identified and isolated a variety of different of  thymic 
hormones. The most important of these are thymulin, thymopoietin, and the thymosin-alpha. In 
addition, two partially purified composites - fraction 5 of the thymosin and the thymostimulin 
(TP-1) - also contain lymphocytic and epithelial cell constituents. The highly purified (HP) 
thymic fractions regulate - the production of a molecule called FasL. Some of the guardian 
lymphocytes, particularly the type-T, synthesize a molecule known as Fas-Ligand (FasL) that 
antagonizes abnormal cells when it amalgamates with Fas - which is a receptor on numerous cell 
surfaces, resulting in apoptosis, and the T-lymphocytes mutually destroy themselves. They 
merge with the Fas receptors in order to prevent their attack on healthy cells, as it frequently 
occurs, for example, in the liver of alcoholics. The speed of such reactions would be totally 
impossible without the mediation of coherent bioluminic signals. On the other hand, in spite of 
their fantastic vitality - neoplastic cells, with characteristically premature mitosis have 
notoriously underdeveloped mitochondria, and thus cannot generate biophotonic activity that 
could interact with their host, but their potential is sufficient to create an anarchic system -- 
which permits them to purposefully take advantage of this self-limiting aspect of the immune 
system. For example cancerous human hepatocytes can produce FasL with the evident purpose 
of destroying T-lymphocytes and, probably, also to create true "safe zones", where the tumor 
cells are able to proliferate unimpeded, free of the immune systems deterrence. Taking advantage 
of the virtually instantaneous biophotonic potential for data processing in the immune 
environment, the components of appropriate thymic factors are able to efficiently oppose the 
enormous vitality of the neoplastic cells, orchestrating a virtual blockade that effectively and 
persistently obstructs the synthesis of FasL molecules. These mechanisms permit the 
participation of the thymus in the maturing of T-lymphocyte precursors and in the development 
of the cell-mediated immunity, which has acquired a renewed importance upon discovering that 
the inmunocompetence of thymectomized animals in neonatal phases, became restored by means 
of thymic tissue implants thus facilitating the macromolecular traffic. Studies revealed that 
immunologically deficient female rats recovered their capacity to induce implant-versus-host 
reactions, after the injection of semipurified  thymic extracts free of cellular ballast, and 
remissions were produced in several metabolic deficiencies induced by thymectomies. The 
immune response generally diminishes notably when mitotic inhibitors or other toxic compounds 
are administered that antagonize biophotonic dynamics. Subsequent to these findings, a variety 
of plant-derived factors were discovered, which evidently participate in the regulation of several 
physiological, thymus-effective processes. Identified as sterols and their glucosides, sterolins, 
e.g. B-sitosterol, can dramatically reduce numbers of breast-cancer cells grown in a laboratory 
setting by 66 percent, compared to controls, and enhances the intracellular signaling system, 
which tells cells not to divide, even in the presence of cells predisposed to mutating into prostate 
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cancer. This phytosterol replaces some of the cell membrane’s cholesterol, and changes the 
membrane lipid composition in such a way that signal transduction (secondary messenger 
activity) is stimulated and inhibits cell growth. If cell proliferation can be stopped before it 
becomes uncontrolled, cancer can be contained. Therapeutic studies, administering such sprout 
extracts, proved to be effective in treating of a growing variety of thymus-contingent immune 
pathologies, by enhancing the endogenous synthesis of thymic factors and purified 
glycoproteinic substances - such as thymosin, and of pineal tissue. They provide effective 
prerequisites to generate a satisfactory biophotonic signalling modulation, producing confirmed 
healing effects in numerous pathologic mechanisms of the cellular trophism and metabolism. 
This has been efficacious,  particularly in degenerative diseases, in general immune disorders, in 
some types of primary cancer, and in numerous geriatric disorders, particularly in reversing the 
course of immunosenescence.  
 
Homeopathy The question of how homeopathy works has perplexed homeopaths and non-
homeopaths alike for two centuries. In recent years, people have been suggesting that it works 
via “frequencies” or “resonances,” but no one had shown precisely how this might be, or 
supported it with rigorous scientific evidence, until now. Compelling new scientific models seek 
to explain how homeopathic remedies might act in the body. Recent investigations have pointed 
to the production of characteristic electromagnetic (EM) waves in highly diluted sterile filtrates 
of different microorganisms and their associated DNA molecules, that are prepared using 
methods almost identical to the way that homeopathic medicines are prepared, has pointed to the 
existence of nanostructures capable of emitting EM waves. There is an interaction of EM waves 
with sensory nerves with subsequent activation of homeostatic efferent pathways, which can 
describe mechanisms underlying the effects of homeopathic remedies. Living cells and tissues 
are capable of generating EM waves in their physiological conditions. When a cell deviates from 
its physiological state, it starts to produce EM waves with altered characteristics. Homeopathic 
remedies may provide resonance between the non-physiological EM waves of the patient and 
extremely low-frequency EM waves produced by nanostructures present in the homeopathic 
remedy, if the frequency and amplitude characteristics of the patient's non-physiological EM 
waves and those produced by nanostructures of the applied homeopathic remedy are similar. 
Once resonance occurs, stimulation of sensory neurons, which are sensitized due to inflammation 
of any origin, leads to triggering of regulatory mechanisms, including the activation of 
descending antinociceptive and/or cholinergic anti-inflammatory pathways, which leads to the 
restoration of homeostasis. Researcher Iris Bell, MD, proposes that the interaction of remedy 
nano-particles with various systems in the body initiate a cascade of events that move the body in 
the direction of increased resilience and homeostasis. In the late 1980s, famed French 
immunologist Jacques Benveniste along with teams at multiple universities across Europe and 
Canada demonstrated that human immune cells responded to homeopathically-prepared 
histamine. Benveniste's findings and the subsequent debate became probably the most public 
controversy in the history of homeopathy. Benveniste continued to experiment and eventually 
developed an electromagnetic model to explain his results, and showed that electromagnetic 
signals could1) be recorded from certain types of cells, 2) be transmitted through water, and 
3) cause effects in distant cells similar to those that occur from direct material contact with the 
initial cells.  He hypothesized that this was how homeopathic remedies worked. In 2009, 
Benveniste’s ideas were confirmed and extended by the work of fellow French scientist 
(virologist and Nobel Laureate) Luc Montagnier, who demonstrated electromagnetic properties 
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of homeopathically-prepared bacterial and viral DNA as well as the ability for these 
electromagnetic waves to transmit information through water.  
 
New model: biological effects of homeopathic remedies In January 2013, Shahabi and 
colleagues published “Like cures like: A neuroimmunological model based on electro magnetic 
resonance” in the journal Electromagnetic Biology and Medicine. Densely referenced, this paper 
draws on scientifically confirmed phenomena to explain how subtle electromagnetic signals from 
homeopathic remedies could have their effects in the body. The authors suggest that 
nanoparticles in homeopathic remedies give off subtle electromagnetic waves; when these waves 
interact and resonate with the body’s intrinsic electromagnetic waves, nerve cells are stimulated 
that send messages to the brain; the brain responds by sending signals back to the body to -
regulate immune functions and restore homeostasis. Homeopathic remedies produce ELF-EM 
waves and nano-structures must be present in these preparations to produce the EM signals, as 
evidenced by research by Montagnier. Additionally, Montagnier suggested that these nano-
structures only produced the EM waves in the context of surrounding EM fields- and that when 
not in the presence of the correct environment, they would not produce signals. Thus, it is the 
prime importance of the milieu. It is important to note that these nanostructures are formed by 
elements of the water itself and are distinct from nanoparticles of the source substance that may 
or may not be present. Dr. Shahabi and colleagues say that the model explains three homeopathic 
phenomena- proving effects, the law of similars (therapeutic effects), and therapeutic 
aggravations: Proving effects: When a homeopathic remedy is put into the mouth, it makes 
contact with saliva, and the specific nano-structures of that remedy are “induced” (brought into 
form), much like the process that occurs when remedy pellets are put in a glass of water—the 
water takes on properties of the remedy (in other words, remedy nanostructures re-materialize in 
the water). As soon as the nanostructures are induced in the saliva, they are immediately induced 
throughout all fluids in the body—where they are exposed to the unique EM fields of different 
cells, tissues, and organs. Exposure to low-level stimuli that is undetectable by the nervous 
system when applied once or for a short time, can result in stimulation of the nervous system 
when applied repeatedly or for longer duration, so multiple remedy doses may be needed in a 
successful homeopathic proving. In provings, reception of ELF-EM waves by nerve cells results 
in both local and body-wide symptoms. For example stimulation of the somatic sensory neurons 
(neurons in the skin and skeletal muscles) may result in symptoms like pain, itching and 
disturbances in vision, hearing and taste, and stimulation of the vagus nerve may also result in 
emotional and mental disturbances. Different remedies will produce different effects since each 
remedy produces a signature ELF-EM wave set, and different types of cells will respond to these 
waves. Therapeutic effects: In disease, cells produce not only their normal EM waves, but 
additional pathologic EM waves which produce inflammation, which lowers the activation 
thresholds of sensory neurons- especially those that trigger the body’s regulatory (healing) 
response. A homeopathic remedy that has EM waves matching that of diseased tissues and cells, 
causes resonance or an amplification of the particular EM wave signals making them strong 
enough to be perceived by the sensory neurons. And unlike in a proving, where repeated 
exposure to the remedy EM waves is needed (because the sensory neurons are not particularly 
sensitive), the therapeutic effects of remedies in disease requires much less exposure because the 
activation thresholds of the sensory neurons is lower. The higher the level of inflammation (as in 
acute disease) the lower the activation threshold of the sensory neurons and, therefore, the more 
quickly and dramatically the regulatory (healing) responses occur, often in a variety of tissues, 
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dependent on the neural pathways. The vagal nerve, which runs from the brain to many locations 
in the chest and abdomen is the primary neurological pathway involved in triggering reduction of 
inflammation, both systemically (throughout the body) and locally (at the site of injury or 
infection). For this reason, homeopathic remedies with symptom pictures that match those of the 
vagal pathways (i.e., the mental/emotional symptoms) are more likely to produce the sort of 
system-wide effects needed to alter the course of chronic disease. This is probably why the 
matching of specific mentals is so powerful in the world of homeopathic treatments. Therapeutic 
aggravations: May occur because the immune system becomes adapted to the emission of 
pathological EM waves produced by the tissues, and becomes less sensitized as the body 
attempts to find a stable (though less-than-optimal) state. When the correct homeopathic remedy 
triggers the regulatory pathways that restore homeostasis, the immune cells regain their natural 
sensitivity and react to the remaining pathological waves that are still present—producing a 
strong,unpleasant, and transient immune reaction.  
 
In a rather prescient twist, the German company founded by Hans Heinrich Reckeweg, is called 
HEEL, which stands for ‘”herbs est et luce” (herbs are from light). Once again, he seemed to be 
ahead of his time.  In the same forward thinking he collaborated with some of the great medical 
minds of his time, one of which was Dr. William F. Koch, MD, PhD, a biochemist, histologist, 
embryologist, from the University of Michigan. Koch hypothesized that cancer and other 
diseases result from a breakdown in the body's oxidation system. Observing that the heart and 
brain tissues are extremely resistant to starvation, he deduced that they must be rich in certain 
substances that produce energy, identified as carbonyl compounds fundamental to the body's 
oxidation process. Koch assumed that pathogens such as viruses, and antibiotics would be 
“anchored” in the metabolism as they reacted with amino-groups such as those of creatinine and 
formed polymers, which would then impair the function of the respiratory chain. He guessed that 
the hypoxia that was created was the reason for the development of cancer and other illnesses. 
Therefore Koch developed homeopathic preparations with a high redox potential in order to 
overcome this hypoxia and to disperse the anchored pathogens. He created a synthetic carbonyl 
catalyst which he called Glyoxylide which is an oxidation catalyst; it could supply missing 
carbonyls and restart the impaired oxidation process, which would then destroy toxins in the 
body. Toxins weaken the carbonyls, diminishing oxidation efficiency. An astounding aspect of 
the Koch therapy was its ability to cause restore normalcy of tissues and organs badly damaged 
by cancer. From the 1920s to the 1950s, Dr. Koch was director of the Koch Cancer Clinic in the 
USA and introduced homeopathically prepared (6X or 9X) substances that contain carbonyl-
groups such as glyoxals and quinones into cancer therapy. He had to defend himself in two trials 
before American courts due to his innovative methods of treatment, and was repeatedly 
denounced as a quack by the editor of the JAMA after he refused to sell his discovery to the 
AMA. Mäkinen and Mäkinen were able to demonstrate within a biological system that the 
substance methylglyoxal has “photo-enhancing” properties at a wave-length of 300nm. Apart 
from Glyoxal, Methylglyoxal was the most important of the substances employed by Koch. 
Essential metabolic processes are dependent on emission of quanta of light. It used to be 
assumed that this was merely a side-effect of chemical processes, but the German physicist Popp 
proved that photons are of the greatest importance for inter-cellular communication The light 
emitted by healthy living cells is very weak (low-level luminescence), but it shows a very high 
degree of coherence, similar to a laser, and therefore has a high quality of resonance. In 1928 
Reiter and Gabór of the Siemens research laboratory in Berlin showed that the radiation 
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wavelength of cell communication lies in the ultra-violet area of the spectrum at exactly 338nm. 
It was of particular significance that this radiation could be antagonised by weak light with a 
wavelength of exactly 300nm. This was exactly the same wavelength at which Mäkinen and 
Mäkinen had also found biological properties. Popp proved that, in neoplastic disease, the 
intensity and coherence of the photon emission is reduced. In 1970 Popp discovered that 
carcinogens absorbed light at one 380 nanometers (the wavelength at which photorepair occurs) 
and re-emitted it at another.  i.e.  Carcinogens “scramble” light. Cells from tumors have largely 
lost their light contact, as compared with normal cells. On the basis of experience with medicines 
which are obviously able to influence photon emission, their properties also seem to be altered in 
other chronic diseases. One may postulate that the administration of Koch’s homeopathic 
remedies causes the cells to increase their emission of light and therefore contributes 
considerably to the restoration of the organism’s regulatory abilities. For the treatment of chronic 
illnesses a combination of Ubichinon comp. (Heel) with CITROKEHL, a homaccord of Citricum 
acidum in a mixed injection has proved especially valuable.  Citricum is also found in Coenzyme 
Compositum, and can be obtained from Heel in Europe as a straight homaccord. DesBio 
currently has the combinations BioUbichinon , BioCoenzyme, and BioGlyoxal, as oral 
substitutes. This combination not only stimulates photon emission, but also cellular respiration. 
 
Procaine Hydrochloride Over a decade ago, I was privileged to attend a speakers’ training in 
Germany.  In the course of some of the lectures on cancer, Procaine therapy was introduced. As 
is true of many pieces of data, it languished in the back of my mind, until I was preparing this 
lecture. Procaine has been in use as a local anesthetic for many decades and, has also been 
successfully used in the treatment of geriatric illness. According to the nuclear conduction 
model, there is an electric resting potential on the outer nerve cell membrane maintained by a 
labile balance of sodium, potassium and hydrogen ions. With a disturbing impulse, potassium 
ions emerge from the fiber and the potential collapses, resulting in depolarization and local 
permeability of the membrane.  Hydrated sodium ions enter and repolarization/ recovery occurs. 
Procaine is thought to inhibit the escape of potassium, thus blocking impulse conduction. 
Procaine in low concentration restores nerve conduction caused by pain producing drugs. It can 
be considered to be a membrane stabilizer, as it helps in rebalancing the ionic equilibrium. 
Hunecke discovered the so-called “seconds phenomenon” which appeared when it was applied 
neurally, e.g. by injection into scar-tissue, segmental interference-fields, tonsils, etc. and can be 
characterized by spectacular results, i.e. immediate and complete disappearance of pain etc., 
possibly permanently. This preparation may be used in cases of pain and neural affections, neural 
interference fields (defined as an inability to repolarize), defense collapse, upsurges of cancer 
etc., in the form of an injection, usually a 1% solution corresponding to a 2X potency. In addition 
to its use as a pain killer, it helps to support of the defensive system, particularly \ the 
sympathetic nervous system and the anterior lobe of the pituitary gland /adrenal cortex System.  
For revitalization in the development of the cellular phases, the pre-cancerous state. Geriatric 
brain function becomes less impeded with this therapeutic, and there is improvement in sense of 
well being. In addition to Procainum, it contains Viscum album, Artemesia, China, Ginseng and 
Berberis. 
 
 The biophotonic and electromedical investigations radically modify numerous biological and 
medical concepts leading us to a completely new understanding of the live cell - and with it, of 
course, of very Nature. Biophotons are stored in the intracellular DNA blueprint. When the 
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organism is sick, changes in biophoton emissions are produced. Direct intention also manifests 
itself as an electric and magnetic energy producing an ordered flux of photons. Our intentions 
seem to operate as highly coherent frequencies capable of changing the molecular structure of 
matter. The unobstructed light traffic inside the cells, the true purpose of the pineal gland and the 
blueprint of the DNA molecule in its capacity of a light pump, proves beyond doubt that 
biophotons act as principal organizers of living matter. They convert the chaos into order. They 
enable live cells to communicate intelligently among themselves, and corroborate the concept of 
Holographic Anatomy. Ultimately, it seems that we are all beings of light. 
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Psychoneuroimmunology  
Paula J. Broadfoot DVM 

 
Objective: 

1. Current science is validating the fact that emotions can influence the onset, course, and 
remission of disease. Emotional triggers of immune disorders are well described, especially 
where PNI effects are a major trigger within psychosomatic diseases. We will discuss emerging 
therapies in the fields of homotoxicology and supplements,with which we can affect Gut-Brain 
Highway and other aspects of the brain and immune system. 

Current science is validating long-held beliefs about the fact that emotions can influence the 
onset, course, and remission of disease via a new field of research that explores the connections 
between the neuroendocrine and immune systems. Perceptive observers have regularly returned to 
the study of the interactions of body, mind and medicine. They found that the brain and immune 
system are wired together with portions of the nervous system directly connected with immune-
related organs and endocrine system. Psychoneuroimmunology is devoted to study of these 
interactions.  
 
'The Puzzling Leap' A Brief History:  
In the 1800’s “Le malade imaginaire” was first described by Daumier as the idea of "neuroses" --
nervous diseases without apparent organic cause. Briquet & then Charcot, presented data on 
hundreds of hysterical patients in an attempt to specify symptomatology and neuropathological 
clinical course. Freud developed a strong psychogenetic explanation, which he opined resulted 
from the "intrusion of psychical traumas into the somatic innervation," a mind-to-body process he 
called "conversion”, and promoted as a "puzzling leap from the mental to the physical." These 
concepts were often applied to shell-shock and other "war neuroses."  Claude Bernard, a French 
physiologist formulated the concept of the milieu interieur , and described this internal state: 
“…there are protective functions of organic elements holding living materials in reserve and 
maintaining without interruption humidity, heat and other conditions indispensable to vital 
activity. Sickness and death are only a dislocation or perturbation of that mechanism."  Walter 
Cannon, at Harvard University, observed that any change of emotional state in animals, such as 
anxiety, distress, or rage, was accompanied by total cessation of movements of the stomach. In 
the 1950s, MacLean theorized the "limbic system," as an integrated set of subcortical structures in 
the brain including the hippocampus and amygdala whose precise role in emotional expression 
and modulation he explored via electrical and chemical stimulation of specific anatomical regions 
and structures. Snyder, a neurochemist, synthesized different disciplines into a coherent concept 
of brain function, ‘molecular neuroscience,’ or "neuroimmunomodulation" (NIM). The immune 
and neuroendocrine systems are in close bi-directional communication and, indeed, "talk" to each 
other all the time. Discoveries included: demonstration of direct microanatomical contacts 
between the nervous and immune systems; anatomical lesions in or the electrical stimulation of 
parts of the brain influence antibody production in the spleen and lymph nodes; identification of 
receptor sites for neuroendocrine hormones and neurotransmitters on cells of the immune system. 
Interruptions of communications on a genetic, surgical, or pharmacological basis leads to 
increased susceptibility to inflammatory diseases. Conversely, hyper-responsiveness leads to 
enhanced susceptibility to infection. Particular molecules of the immune system (cytokines or 
interleukins) "cross-talk" areas of the brain as well as exert influences on the peripheral nervous 
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system such as the vagus nerve, which provides the scientific basis for understanding how 
emotions can influence the onset, course, and remission of disease. 
 
Hans Selye, defined stress as “the non-specific response of the body to any demand” leading to 
perturbations of physiological and psychological homeostasis. Animals subjected to physical and 
mental adverse conditions elicits consistently adapted responses to heal and recover in a 
nonspecific triphasic response when their action is prolonged, termed general adaptation 
syndrome:	  1 “alarm reaction.” Acute stress causes an activation of the hypothalamic-pituitary-
adrenocortical (HPA) axis and the sympathetic nervous system with elevated levels of cortisol, 
epinephrine and norepinephrine and corresponding physiological adaptation (e.g. an increase in 
blood pressure, heart and breathing rates, glucose level, and oxygen consumption), the “fight-or-
flight” reaction. A sufficient recovery restores the body to the basic level.2	    
 
Stage of resistance: In permanent stress, with insufficient recovery, there is progressive loss of 
the natural capacity to regulate stress response and to recover to normal. Persistence of 
physiological parameters noted for acute stress cause a mal-adaptation and disorders such as 
hypertension, metabolic syndrome, gastrointestinal dysfunction, and headache.3  
 
Stage of exhaustion: In persistent stress, the signs and symptoms of the alert and resistance phase 
become irreversible, and adaptation is lost. Chronic mental and somatic diseases, such as 
impaired sleep, concentration and memory, and mood disorders become prominent, in a 
characteristic feature of exhaustion and burnout, with atrophy of the thymus, spleen, and 
other lymphoid tissue, adrenomegaly, and gastric ulcerations.   
 

Psychoneuroimmunology (PNI), or psychoendoneuroimmunology (PENI), introduced by Robert 
Ader and Nicholas Cohen, at the University of Rochester, incorporates psychology, neuroscience, 
genetics, immunology, physiology, pharmacology, molecular biology, psychiatry, behavioral 
medicine, infectious diseases, endocrinology, and rheumatology. In 1981, David Felten, 
discovered a network of nerves leading to blood vessels, cells of the immune system, and in the 
thymus and spleen terminating near clusters of lymphocytes, macrophages, and mast cells. All of 
these help control neuro-immune function, signifying a single, integrated system of defense. 
Candace Pert, discovered neuropeptide-specific receptors on the cell walls of both the brain and 
the immune system, the two major adaptive systems of the body, which talk to each other through 
signaling pathways, primarily the HPA axis and the sympathetic nervous system (SNS) in 
association with emotions. The activation of SNS during an immune response might be aimed to 
localize the inflammatory response and maintain homeostasis in part by controlling the body's 
cortisol level. HPA axis activity and cytokines are intertwined: inflammatory cytokines stimulate 
adrenocorticotropic hormone (ACTH) and cortisol secretion, while, in turn, glucocorticoids 
suppress the synthesis of pro-inflammatory cytokines. When a physical or emotional threat looms, 
the hypothalamus secretes corticotropin-releasing hormone (CRH), which has the job of arousal, 
by stimulating the pituitary gland to secrete adrenocorticotropic hormone (ACTH), prompting the 
adrenal glands to release cortisol, for "fight or flight", characterized by Selye.  CRH also affects 
the cerebral cortex, part of the amygdala, and the brainstem, coordinating thoughts and behaviors, 
emotional reactions, and involuntary responses by influencing the concentration of 
neurotransmitters throughout the brain. If feedback loops are dysfunctional, cortisol levels rise too 
often or simply stay high, contributing to problems such as high blood pressure, immune 

80



suppression, asthma, and possibly depression. People who are depressed or have dysthymia 
typically have increased levels of CRH. Glucocorticoids affect cell growth, proliferation & 
differentiation, but can also cause immunosuppression, suppress cell adhesion, antigen 
presentation, chemotaxis & cytotoxicity. Cytokines secreted by circulating immune cells such as 
macrophages, and glial cells (microglia and astrocytes) mediate and control immune and 
inflammatory responses, and are crucial for survival. Diseases such as allergy, autoimmunity, 
chronic infections and sepsis are characterized by a dysregulation of the pro-inflammatory versus 
anti-inflammatory and T helper (Th1) versus (Th2) cytokine balance. Pro-inflammatory cytokine 
processes take place during depression, mania and bipolar disease, autoimmune hypersensitivity 
and chronic infections. Pro-inflammatory cytokines, which include interleukin-1 (IL-1), 
Interleukin-2 (IL-2), interleukin-6 (IL-6), Interleukin-12 (IL-12), Interferon-gamma (IFN-
Gamma) and tumor necrosis factor alpha (TNF-alpha) can affect brain growth as well as neuronal 
function. Chronic secretion of stress hormones, glucocorticoids (GCs) and catecholamines (CAs), 
may reduce the effect of neurotransmitters, including serotonin, norepinephrine and dopamine, or 
other receptors in the brain, thereby leading to the dysregulation of neurohormones. 
Norepinephrine, or catecholamines such as epinephrine, affect lymphocyte traffic, circulation, and 
proliferation, and modulate cytokine production and the functional activity of different lymphoid 
cells. Nerve cell communication - abnormalities of the adaptive systems to resolve inflammation 
can affect behavior, quality of life and sleep, metabolic and cardiovascular health, developing into 
a "systemic anti-inflammatory feedback" and/or "hyperactivity" of the local pro-inflammatory 
factors which contribute to the pathogenesis of disease. Neuro-inflammation and neuroimmune 
activation are implicated in a variety of degenerative disorders such as Parkinson's, Alzheimer's 
disease, multiple sclerosis, pain, and AIDS-associated dementia. Medical problems and 
medications are linked to up to 10% to 15% of all depressions and other illnesses. For example 
hyperthyroidism can trigger manic symptoms, while hypothyroidism often leads to exhaustion 
and depression. For an in depth look at the effect of thyroid disease in canines, please refer to 
Jean Dodds website for information. A number of other medical conditions have also been 
associated with mood disorders, such as Chronic Fatigue Syndrome; Huntington's disease; stroke; 
B12 nutritional deficiencies; other hyper- or hypo-active endocrine disorders, parathyroid or 
adrenal glands; immune system diseases, such as lupus; some viruses and other infections, such as 
mononucleosis, hepatitis, and HIV; and cancer.  
 
Of Patents and Placebos Efforts to regulate the relationship between the body and the state of 
the mind, morals and emotions date back almost 200 years. The American Medical Association 
fought a pitched battle with those they considered charlatans, and in 1906 Congress endorsed the 
AMA’s campaign and passed the Pure Food and Drug Act which banned fraudulent advertising 
and labeling practices. However, patients, after following a regimen or swallowing tonic, 
sometimes improved, and "Mental medicine" or the physicians assumed, was operating behind the 
scenes, a Placebo Effect of a prescribed substance thought to be medically inert but effective in 
giving patients something in which to believe, (a phenomena that can be ascribed to patent drugs 
as well). Pharmaceutical companies produced placebos, particularly antidepressants, to be used in 
drug trials, where they gave some patients active medications and others dummy drugs that 
looked identical. They then compared the therapeutic results to sort out the "real" effect of an 
active drug from the "merely psychological" effect of its placebo. Pharmaceutical "advances," fall 
into the category of Neuropsychopharmacology. Much has been written elsewhere about the 
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plethora of drugs that are utilized to alter the neurochemical balance in the body, particularly for 
depression, and other mental pathologies. We will explore some other avenues. 
 
NanoPharmacology:  Biological or physiological stress can cause internal communication 
failures, and adaptation to a pathological state of chronic disease. There is a typical loss of 
sensitivity to cytokines or to steroids and a lack of adaptability to environmental change through 
system or sub-system derangement. Immunodeficiency syndromes, atopic dermatitis, 
encephalomyelitis, coronary artery disease, chronic heart failure, anxiety and depression all 
exhibit disruption of neuro-endocrine signaling. Some, like asthma, are a type of pathologic 

adaptation of complex networks, in a self-maintenance of disease. An organization of pathologic 
attractors in complex systems, can be regarded as an update to the ‘miasm’ concept of classic 
homeopathy.  Homeopathy is a precursor of cognitive psychology, environmental psychology, and 
physiological psychology, and is the vanguard of psycho-neuro-immunology and 
psychotoxicology, which considers the growing number of neurotoxic substances (such as heavy 
metals, volatile solvents, and pesticides) with the capacity to induce symptoms of emotional and 
behavioral dysfunction. Homeopathy and homotoxicology challenge the psychiatric and 
psychological nomenclature in establishing a relationship between mental conditions and exo- and 
endotoxins. Homotoxicology studies the relationship between the medical condition, the 
environment, and nutrition in order to establish links between disease and toxins. Homeopathic 
medicine can regulate inflammatory and immunopathological processes, as well as the 
neuroendocrine network and peripheral receptors.  Homeopathic information mimics a 
pathophysiological stress, and induces symptoms of pathology. Thus, in the “already-stressed” 
and inefficient organism, it re-activates a coherent response, e.g., a positive effect on stress-
induced behavior and on gastric and immunologic alterations in mice.  
 
The Gut Brain Highway Emotional triggers of immune disorders are well described, especially 
where PNI effects are a major trigger within psychosomatic diseases. Serotonin, adrenaline, 
dopamine, and glutamate are major neurotransmitters in the central nervous system. Serotonin 
and adrenaline especially are secreted in response to stress and emotion, and are also present in a 
second, often forgotten brain, called the enteric brain. This enteric nervous system, in the 
epithelial lining of the esophagus, stomach, and small and large intestines of the gastrointestinal 
(GI) tract, is studied in neurogastroenterology and plays an important role in irritable bowel 
syndrome (IBS). According to some researchers, up to 95% of the serotonin available in the body 
is located in the GI tract; of this 95%, 90% is in the enterochromaffin cells, and the remaining 
10% can be found in enteric neurons, and plays a key role in the initiation of peristaltic and 
secretory reflexes. A recent in vitro study showed a variety of neuropeptides can induce 
chemotaxis of immature dendritic cells. Since there is a close anatomical association between the 
neuropeptide-containing nerves and dendritic cells, these indicate the potentially important role of 
dendritic cells in signal transmission from the gut lumen to the CNS. One study seeks to clarify 
the precise molecular mechanism whereby dendritic cells interact with intestinal bacteria. 
Neonatal infection with pathological bacteria may alter the development of neural systems that 
govern the endocrine response to stress, predisposing the individuals to stress-related pathology 
later in life. HPA response in mice can be partly reversed by the early addition of a complete SPF 
feces, indicating that either indigenous microbiota containing aerobic and anaerobic bacteria or 
some strains of anaerobic bacteria, including Bifidobacterium, may play a protective role against 
the deleterious effects of elevated plasma glucocorticoid levels. These evidence a novel link 
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between indigenous microbes and the nervous system and shows a new aspect of the brain–gut 
axis. The CNS can influence the enteric brain and vice versa, which could explain why an 
emotional stressor or anxiety can indirectly induce IBS with mast cell degranulation in the 
intestinal tract, and subsequent massive release of histamine and phospholipids, inducing 
inflammatory pathways. Activation of the gut immune system may disrupt normal gut motility, 
leading to diarrhea, cramping, and bloating. The inflamed tissues render the enteric nerves overly 
sensitive and overactive, deregulating the production of serotonin. Both low and high levels of 
serotonin can cause problems. The same molecule, when available in a too low or a too high 
concentration, may induce the same clinical symptom: cramps. As Paracelsus already stated 
centuries ago, “the dose makes the poison.” Low levels of serotonin are not only associated with 
emotional stress, depression, short term memory, and concentration deficits, but also, at the level 
of the enteric nervous system, with bowel problems such as spastic constipation. Altered GI 
serotonin levels can increase the prevalence or intensity of intestinal spasm over the brain-gut 
axis. Increased levels of serotonin are associated with intestinal problems, e.g. cramping and 
diarrhea. SSRI package inserts often mention both symptoms as possible adverse effects. The 
conventional medical approach to IBS is often the combined use of antispasmodic agents, such as 
hyoscine butylbromide, to relieve spasms and cramps and benzodiazepines for the psychogenic 
factors. We can approach this from a Bioregulatory perspective. In a comparative study, 
Nervoheel was found to be noninferior to lorazepam, a common benzodiazepine. Given the PNI 
link between the central and enteric brain, Nervoheel could play an important therapeutic role in 
relief of IBS/IBD without addictive effects. Since Nervoheel is no longer available in the U.S., a 
reasonable substitute from DesBio would be Elevate, or Vitalyze. Elevate contains homeopathics 
for depressive syndromes, including neurotransmitters and suis organ preps, e.g. Cerebrum, 
Pineal, and Diencephalon, along with Classic prescriptives for mood disorders. Spascupreel is a 
safe and effective bioregulatory antispasmodic medication that will induce symptomatic relief of 
spasmodic conditions of the intestinal tract and was found to be non-inferior to hyoscine 
butylbromide, which can cause constipation, dry mouth, trouble urinating, and nausea, as well as 
rarer reported events, including rash, itching, swelling of the hands or feet, trouble breathing, 
increased pulse, dizziness, diarrhea, vision problems, and eye pain. None of these adverse effects 
have ever been reported with Spascupreel. We use Atropinum compositum or Spascupreel in IBS 
patients, and combined with a psychogenic relaxing drug such as Nervoheel, a synergistic action 
on the gut-brain axis may be possible, and offers a viable alternative in the management of 
conditions of dysregulation of the enteric nervous system, the second brain. 
 
Another natural therapy of interest, is Velvet Antler. It is known to contain serotonin, and in 
addition, a natural monoamine oxidase inhibitor (MAO). This may account for some of its 
reputation for mood stabilization and in fact revitalization, as well as other desirable physiological 
effects.   
 
Bioregulation for Chronic Stress often requires a multidisciplinary approach because drug 
therapies are often unsatisfactory and are associated with adverse effects. The loss of allostasis, 
causes development of diseases that involve a complex interaction of neural, neuroendocrine, and 
neuroendocrine-immune mechanisms, with dysbalanced HPA axis activation as a central 
mechanism. For stress regulation and treatment options, two targets are especially important:  
1) the GABAergic system, acting via GABA, the principal inhibitory neurotransmitter that plays a 
key role in the overall balance between neuronal excitation and inhibition in the brain and  
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2) the peripheral benzodiazepine receptor (PBR ) pathway, generating neuroactive steroids known 
to be highly potent modulators of the GABA signaling pathway.  
Great complexity of neurotransmitter physiology, implicates multiple possible targets for 
treatment, but complicates the treatment with pharmaceuticals developed to target specific 
metabolic pathways. Thus, a broad transmitter balance is desired and Neurexan, a complex 
homeopathic preparation, may be potential therapeutic option. An in vitro study revealed that 
Neurexan has an affinity to the GABA(A)-benzodiazepine binding site of the GABA receptor, 
generating highly potent allostatic modulators, neuroactive steroids, known to be of the GABA 
signaling pathway, mediating the stress response.  GABA is essentially involved in the regulation 
of sleep. Dysfunction has been demonstrated in psychiatric disorders, such as anxiety and 
depression. The GABAergic homeostatic system inhibits the HPA axis during stress. GABA 
inhibits release of CRH from the hypothalamus, followed by reduced secretion of ACTH from the 
pituitary gland and, subsequently, glucocorticoids from the adrenal gland. Neurexan may enhance 
GABA signaling, and may also help in modulation of neuroactive steroids, which serve as 
endogenous homeostatic enablers. Neuroactive steroids (eg, allopregnenolone) are pregnane 
steroids and are among the most potent modulators of the GABA receptor, active in nanomolar 
concentrations. 
 
CNS functioning by targeting the activity of GABAergic and glutamatergic transmissions.  
In a randomized, placebo-controlled, double-blind crossover study, neurophysiological methods 
were used to determine the effects of Neurexan on psychophysiological condition. During the test 
procedure, an electroencephalogram (EEG) was recorded and the psychological strain of the 
participants was assessed with the Profile of Mood States score. With Neurexan, the alpha, beta 
and gamma frequencies were modulated, which suggests effect of the medication on the 
parasympathetic nervous system. Neurexan is used for the treatment of stress-related disorders, 
such as sleep disturbance, nervousness, restlessness, difficulties with concentration, forgetfulness, 
and nocturnal anxiety, with no impairment of mental power. DesBio substitutes for Neurexan 
would be LunaSomm or Perfect Sleep. LunaSomm is useful for insomnia and stress with 5HTP, 
melatonin, GABA, L-Theanine and other synergistic components. Another useful therapeutic for 
transmitter function might be Brain Balance, which contains homeopathics and phenolics for 
neurotransmitter and brain related issues. 
 
Neurogenesis - Neurogenesis from neural stem cells (NSCs) occurs in the brain of adult rodents 
and humans, so the long established dogma that no new neurons are generated in the brain of 
normal adult mammals is now known to be incorrect. Stress can suppress the production of new 
neurons (nerve cells) in the hippocampus. While antidepressants immediately boost the 
concentration of neurotransmitters in the brain, people typically don’t begin to feel better for 
several weeks or longer. Studies show that antidepressants spur the growth and branching of 
nerve cells in the hippocampus, so they may be useful in neurogenesis, strengthening and 
improving nerve cell connections and information exchange. A 2003 study found that when 
neurogenesis is blocked in mice, the benefits of antidepressants disappear. Treated mice had 60% 
more dividing cells in the hippocampus, but when new cell growth is impeded by dousing the 
hippocampus with x-rays, drug treatment failed to reduce anxious behavior. The role of 
neurogenesis is an interesting avenue of research, and possibly a place for complementary 
approaches. Stem cell differentiation into a neuron and integration to repair the brain is a highly 
protein synthesis-intensive process, and requires Growth Hormone (GH). Endogenous GH acts by 
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“molecularly” joining to particular receptors in just about every major organ. IGF-1 combined 
with Dopaminergics is one of the best strategy of anti-aging, preventing muscle loss and 
increasing GH in the body. GH raises immune function, primarily the TH2 side. Colostrum and 
Velvet Antler (VA) are both natural combinations of several amino acids and also IGF-1. IGF-1 is 
primarily accountable for muscle mass growth and restoration of endocrine system and 
stimulating the regulation of the HPA Axis for a proper adaptogenic stress response that will 
initiate full hormonal cascades, that yield GH and IGF-1. Pregnenolone is considered to be a 
neurosteroid because it is synthesized locally by the brain cells, and crosses the blood-brain 
barrier so it can be taken up by the brain cells when necessary and is significantly lower in blood 
and cerebral spinal fluid of depressed patients. Supplementation engenders improvements in 
memory, cognition and mental performance under stress, possibly due to an improved release of 
acetylcholine (possibly useful in Alzheimer’s patients), and improved neurogenesis or 
neuroplasticity. It activates NMDA receptors in the brain, and occupies GABA receptor sites, thus 
reducing inhibitory effects of GABA or Gabanergic drugs. Pregnenolone is found in the myelin 
sheaths of sciatic nerves, which suggest a role in nerve health. It may compensate for age-related 
increase in neuronal inhibition and conversion to estrogens inside the brain is believed to have a 
neuroprotective effect. Patients with autoimmune conditions such as Rheumatoid Arthritis, Lupus, 
and Scleroderma were found to have significantly lower blood levels of pregnenolone, DHEA, 
androgens and cortisol, which further decrease with cortisone. 
 
Epigenetics has become the New Bridge between Nutrition and Health, as science is discovering 
the power of nutrients to alter the expression of DNA. E.g. blueberry extract has been shown to 
increase neurogenesis in the aged rat brain. Choline, (the first supplement we ever used in our 
clinic) is a methyl donor nutrient, and maternal choline availability is essential for fetal 
neurogenesis, such as hippocampal development, as well as memory function throughout life. 
AFA Algae- Aphanazomenon flos aquae (Klamath Falls) In a Neurological Study, high stress and 
injured groups showed significant areas of improvement while taking the AFA supplement. 
Quality of life analysis indicated improvement in energy, well-being, reduced pain, reduction in 
pain medication and healthier lifestyle choices. EEG studies showed marked changes in the 
balance and coordination of 8 areas of the brain and correlated with improvements in depression 
and anxiety, higher function, better moods and enhanced mitochondrial function. AFA has also 
been studied for its stem cell and neural protection attributes.  
 
Adaptogens, are plant & animal remedies used in many indigenous cultures to increase resistance 
to a wide variety of stressors. The effects are subtle and biphasic-a modulation of both excessive 
and deficient conditions. Herbal adaptogens include: Ashwagandha , Asian ginseng, Astragalus, 
Bacopa, Eleuthero,  Hawthorn, Motherwort, Rhodiola, Schisandra and others. Velvet Antlers have 
been in use in traditional Chinese medicine for centuries and are used primarily for 
neuroendocrine deficiency (qi deficiency) as an adaptogenic and a metabolic restorative. Deer 
antler contains many amino acids, polyamines, androgens, estrogens,sphingomyelin, cholesterol, 
ectosaponins, calcium phosphate/ carbonate, magnesium, phosphorus, ganglioside, chondroitin 
and choline analogues. Japanese researchers investigating the effects on the recovery of rodents 
from induced whiplash-type injury, found enhanced glycolysis in nervous tissue, an effect 
actually specific to neural tissue. Others have observed enhanced growth; anti-stress and anti-
inflammatory properties, increases in HDL cholesterol and increases in RBC counts.  
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Thymus Therapy For Psychoneuroimmunology The use of thymus peptides, enzymes and 
factors can contribute to the regulation of the immune system. The word "thymus" is derived from 
the ancient Greek "thymos" which was considered the seat of the soul, volition, temperament, 
courage and emotions. The thymus was viewed as more or less superfluous until it was 
discovered that new-born animals could not survive without a thymus gland and studies in 1924 
demonstrated that the "fresh-pressed calves' thymus gland extract" caused an increase in 
lymphocytes and increased resistance to infectious diseases. The thymus gland is the immune 
system "brain", and serves to train T-lymphocytes in the "School of Immune Defense" and 
establish self vs. non-self. Three different types of cells leave the thymus: The helper cells 
contribute by building signaling and regulating substances such as lymphokines, which stimulate 
the killer cells and phagocytes, and stimulate the production of antibodies by the B-lymphocytes. 
The killer cells directly attack viruses and cancer cells and destroy them. The suppressor 
cells control an immune reaction once initiated. The thymus gland, part of the RES (reticulo-
endothelial system), shrinks with age, and converts into connective and fatty tissue. A reduced 
number of "trained" T-lymphocytes and a correspondingly weaker immune system results, with 
lower circulating thymus peptides. New research clearly shows that the thymus gland plays a 
lifelong role in immune function, and keratinocytes, specialized skin cells, essentially take over 
further functions of the thymus. Many thymus peptides have been isolated, with five of them 
investigated in depth. Thymosin α1 increases interferon, lymphokines, and MIF (migration 
inhibitory factor) production and increases immunity against viruses, fungi, and tumors. 
Thymosin β4 stimulates release of LRH (luteinising releasing hormone) and LH, and induces the 
expression of receptors in the bone marrow of healthy mice and in mice without a thymus, as well 
as in the thymocytes of mice with a depressed immune system. Prothymosin α is ten times more 
active than Thymosin α1, and has a strong immune regulating effect on the T-lymphocytes. 
Thymic Humoral Factor (THF) restores the splenocytes ability of new-born thymectomy donors 
to induce a graft vs. host reaction and intensifies the response of normal splenocytes to PHA- and 
Con-A-stimulation. Thymopoietin helps the intrathymic lymphocytes to differentiate amongst 
bone marrow cells. Short-chained thymus peptides regulate the lymphocytes' sub-population, and 
stimulate formation of pre-thymocytes in the bone marrow. The number of clinical applications 
for thymus peptides and the whole-thymus extract are numerous, including: chronic recurrent 
infections, in which the weakened immune system is an ideal "culture medium" for chronic, 
recurrent, opportunistic infections. Treatments that only attack the pathogens, have a symptomatic 
effect, but frequently weaken the immune system, so that the next infection is almost guaranteed. 
Other areas of application include acute trauma, aging issues, asthma, hay fever, food allergies, 
chronic fatigue syndrome (CFS), and systemic lupus erythematosus (SLE). Patients with tumors 
have a disordered, suppressed immune system, destroyed by the malignant cells and by radical 
therapy - radiation therapy, chemotherapy and surgery. White cell production can be enhanced in 
patients treated with radiation or chemotherapy, and it is useful post-op in surgery patients. 
Immunity, procured by the T-cells, plays a major part in the fight against degenerate cells, due to 
an immune insufficiency.  In contrast, patients with rheumatoid arthritis suffer from hyperactivity 
of the immune system. An inflammatory reaction in the joint capsule, is followed by an activation 
of the cellular and humoral immune systems. The B-lymphocytes produce autoantibodies and the 
resulting immunity complexes are phagocytised by the granulocytes, leading to release of 
lysosomal enzymes and inflammation factors, a vicious cycle. Thymic hormones and thymic 
factors regulate the cellular and humoral immunological response, and if not hindering the self-
destruction, then at least greatly decelerating it. Thymus extract may augment the effects of herbs 
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and supplements that reduce anxiety (anxiolytics), antibacterials, antihistamines, chemotherapy, 
immune modulators, bronchodilators, corticosteroids, hormonal supplements, selenium, thyroid 
supplements. Moreover, a visible improvement in the general condition of most patients can be 
detected. Thymus extract has been investigated for use in immune-modulating acute stress and 
adaptive disorders, and we are currently studying a thymus/colostrum combination for a number 
of disease entities. 
 
Chronic Fatigue Syndrome (CFS) should be discussed, as there is a scourge of this disorder, 
chararacterized by: acute onset, persistent debilitating exertional fatigue,impaired memory, and 
concentration, reduction of physical activity, sore throat, mild fever, tender lymph nodes, 
headache, and depression. Theories abound regarding the etiology of the syndrome based on viral, 
environmental, psychiatric, and multi-factorial causes. Treatment depends on the suspected 
etiology. Fluoxetine (Prozac), though commonly used, does not seem to have a beneficial effect. 
Many useful homeopathic remedies are listed in the homeopathic pharmacopoeia including 
Anacardium, Zincum picrinicum, Strychninum phosphoricum, and Physostigma. Successful 
results in the treatment of CFS have been published on Ubichinon compositum and Coenzyme 
compositum. Available DesBio selections are BioCoenzyme and BioUbichinon. Also effective 
are Nux vomica-Homaccord, Cerecomp, and Hepar compositum, combined with auto-sanguis 
therapy. A more complete selection of therapies for successive Autosanguis may be found in the 
reference by Alta Smit.   
 
Future Perspectives  
The human genome has been sequenced and functional studies of the entire genome are underway 
(Genomics), and expected to produce major advances to our understanding of 
Psychoneuroimmunology, Integrative Physiology and the all-inclusive term, 
NeuroimmuneBiology, at the cellular level. The developments are spectacular, indeed, and new 
insights have already advanced our understanding of diseases, such as autoimmune disease, 
inflammatory diseases, nervous and endocrine abnormalities and the influence of behavioral 
factors and aging on the immune response and disease. No doubt these efforts will lead to major 
advances in our understanding of complexity of higher organisms, as well as practical information 
for more approaches that will make Preventive Medicine the first choice for the management of 
health. Recent developments in the field of molecular science, genetics, immunology, stem cell 
science and medicine give us legitimate hope that many diseases that will be prevented and/or 
eradicated in the brave new world of NeuroimmuneBiology.  
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Geriatrics In Veterinary Medicine - Part 1 
PJ Broadfoot DVM 

 
Objective: 

1. Aging is due, in part, to a loss of normal genetic coding, causing disturbances in the 
matrix, and progressively, the cellular functions, with subsequent loss of immune control. These 
changes will be studied briefly, and a discussion of support and adaptive therapeutics will be 
covered for patients in the Immune, Metabolic and Degenerative Quadrants of Disease, and a 
discussion of Catalysts for Mitochondrial Resuscitation will also be shared, as well as 
therapeutics that are related to stress and aging. 
 
Aging is caused by a loss or so-called mistakes in the genetic information of the cells, causing 
functional loss of the intranuclear regulation processes and synthesis disturbances of the 
connective tissue, with increased weakening of the immuno-logical control of the organism. This 
occurs with a progressive accumulation of alterations and misinformation and DNA damage & 
enzyme deficiency, membrane damage, immune and neuroendocrine mutations. We have many 
tools in our complementary armamentarium, to combat the ravages of age. There is often a 
question of Energy Supply and Utilization. This can be inversely proportional to the 
accumulation of toxins, whether endogenous- intestinal toxins, free radicals, or glucose damage, 
for example, or Exogenous- d-isomers, iron, heavy metals, stress, chemicals, Electromagnetic 
pollution, et.al.   These toxins require purging by functional activation, which we can often 
achieve by the use of Catalysts, Organo-Therapeutics, Adaptogens, Detoxifiers, et.al. 
 
Toxic Exposures And Liver Dysfunction:  
The liver is the prime detoxifier, “trash disposal system,” of the body.  You will need to be able 
to determine what toxic exposures the patient has had and how the liver is functioning, if at all 
possible. A rational approach to Nutritional Deficiencies/Metabolic Dysfunction can be selected 
Homotoxicology formulas in conjunction with optimal nutrition available (trace minerals, amino 
acids, b-vitamins, electrolytes). Whole foods often give us the greatest spectrum in nutrition, and 
we have found some good adjuncts to be, Aphanizomenon flos aquae (AFA) blue green algae, 
Porphyra (red algae), colostrum, deer velvet, and other broad based, nutrient dense supplements. 
 
We should encourage the treatment of older patients with homeopathic products that are safe and 
gentle, do not tax the body, and can be taken long-term for chronic conditions without 
deleterious effects. 
 
DNA is the fingerprint of life, present in all cells, and determines the structure and function of 
tissues. Aging processes take place on the molecular and genetic level resulting in morphological 
and biochemical changes of the organs. Physiological changes are often superimposed by 
pathological aging mechanisms. With advancing age, the number of diseases increase resulting 
in “multimorbidity”. Often there are no specific diseases of old age, but rather a sum of health 
disturbances in this phase of life. 
 
Common aging changes are that collagen content increases, the number of fibroblasts is reduced, 
turnover rate of the parenchymal tissue decreases and regenerative power of cells deteriorates. 
These alterations come about due to an activity reduction of certain key enzymes of the collagen 
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metabolism. A subject of much interest in the past few years has been the use of Velvet Antler as 
a wellness and regenerative tonic. It has been in common use for centuries, and acts as an 
adaptogen. Given that it is the ONLY mammalian tissue that regenerates annually, it would make 
sense that the factors and co-factors for regeneration, repair, and anti-aging, would be replete in 
this substance.  This can help to mitigate a shift towards catabolic disturbances, which begin to 
outweigh the anabolic functions. Aging processes can be observed in all life phases, with young 
and old mesenchyma and parenchyma cells co-existing continuously. Amyloid deposits are a 
sign of accelerated aging processes, and can be observed in chronic inflammation. These can be 
defined as homotoxins caused by diseases that deposit in the tissue. 
 
Molecular and Genetic Changes and disturbances take place in mesenchyme, in DNA of the 
nucleus, and in cytoplasm of the cells. Pischinger, et.al., found that the mesenchymal basic 
system shows damage before the parenchymal organelles. All physiological and pathological 
processes of the organism take place in matrix space where the transit routes to the tissues, 
vessels and nerves are found. Morphological and biochemical tests show that with age, 
intramural, arteriosclerotic metaplastic processes can be observed in the vessels of the 
parenchymal organs. In Electroacupuncture according to Voll (EAV) it can be demonstrated that 
if the mesenchymal stroma is strained or diseased, the organ it supports is also affected 
adversely, and can often be diagnosed well in advance of the appearance of the pathology. This 
diagnostic tool could easily have been included in the lecture on Electromedicine, included in 
these proceedings. Alas, the constraints of time and page counts kept me from discussing it there. 
Given the diagnostic information provided by EAV, we see that it is essential that the 
mesenchyme be reactivated and cleansed. Some typical changes with age are a reduction of the 
number of cells - i.e. atrophy, functional disturbances of the organs supplied by these vessels, 
e.g.:  reduced output capacity of the cardiac musculature, clouding of consciousness & disorders 
of balance in the brain and labyrinthine system, and change of renal concentration power and 
clearance. 
 
Therapeutic Considerations:  
Aged organs should be taken into consideration when determining drug therapy for the geriatric-  
e.g.: antibiotics eliminated renally can accumulate and lead more quickly to side effects, as seen 
when the limit of tolerance for glycoside in a previously damaged heart is altered.  Many other 
drug considerations loom, and there is a burgeoning list of adverse events, particularly in the 
aged patient. Thus a biological therapy form for selenium should be preferred, to eliminate the 
possibility of the side effects of medicine. 
 
1. Approach to Nutritional Deficiencies/Metabolic Dysfunction:  A good diagnostic workup is 
essential, as Homotox Remedies work best with optimal nutrition available (trace minerals, 
amino acids, b-vitamins, electrolytes). Examine the Organic Acids, Red Blood Cell Minerals and 
Amino Acid tests to see how to really provide customized supplementation. Explore what toxic 
exposures the patient has had, trying to assess how the liver is functioning. 
 
2. Hepatic and Detoxification Support 
Hepar Compositum- 1 vial QOD Contains cofactors to help support mitochondria, and 
therapeutics to improve function of complementary organ systems, e.g spleen, pancreas, thymus, 
gall bladder, etc. 
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Detox Kit- (Nux Vomica Ha, Lymphomyosot, and Berberis).  Opens the organs of elimination.   
Coenzyme and Ubichinon- Glyoxal Compositum- Thyroidea Compositum-  
Amino Acids for Phase 2 detoxification.  
 
Studies on Hepar compositum® in the treatment of acute and chronic hepatobiliary disease, 
toxicogenic hepatic dysfunction, as well as metabolic and cutaneous complaints, demonstrated 
that 76% of the therapeutic results were rated either “very good” or “good”.  No significant side 
effects were noted in 801 patients. 
 
Stress is one of the largest problems you will face as a practitioner. There is a strong correlation 
between the immune system and hormonal balance. Cortisol has many damaging effects on the 
body and particularly the immune system. For an in depth look at the neuroimmune balance, and 
its dysregulation, please refer to the notes on Psychoneuroimmunology. 
 
General approaches to therapy in aging, can be very rewarding, particularly when it is based on 
the Vegetative Outline of Ivo Bianchi, from which I freely borrowed, because this system 
considers the constellation of dysfunctions that can occur. Depending on the diagnosis, e.g. 
disease in the Metabolic Quadrant, the aim of treatment is to correct the multiple dysfunctions, 
such as Cardiovascular Disease, peripheral vascular problems, renal insufficiency, ocular 
disease, etc. 
 
Metabolic Syndromes, such as Diabetes Type I (using adjuvant therapies, Diabetes Type II, and 
Obesity, require an in-depth assessment and alteration in such parameters as Exercise and 
Activity, Diets that are low in carbohydrates and saturated fats, relatively protein rich (e.g. fish), 
and Lifestyle changes that reduce the insulin resistance. Weight loss/ restriction is extremely 
critical. Many of our patients are obese, an affliction shared by many owners, and therefore, a 
sensitive subject. Advanced organ support and detox, with cellular activation, are the key here. 
A protocol that we have found useful for a number of problems is what we call the Ten Week 
Regeneration and Detox:  

1) Hepar tablet once daily on Monday 
2) Coenzyme comp. once daily on Tuesday 
3) Solidago on once daily Wednesday 
4) Ubichinon on once daily Thursday 
5) Thyroidea on once daily Friday 
6) On the weekends, we give the Detox Kit + Galium, preferably as an Autosanguis, twice 

daily. 
This regimen is repeated for 10 weeks, and the patient is reassessed for progress. 
 
Some deeply toxic individuals need further Cellular activation with Glyoxal comp.  Please see 
the notes on Electromedicine for more details on this therapeutic. Organ regeneration may also 
be targeted at other tissues, if needed. Some examples include Tonsilla comp for chronic immune 
dysfunction, Placenta comp for microcirculatory issues and for improved healing, et.al., Type II 
diabetes may respond to the addition of Strumeel drops, Graphites comp, et.al. 
 
The Catalysts can be very helpful in gerontology. Mitochondrial dysfunction lies at the heart of  
most, if not all, pathological conditons. Coenzyme compositum is used for stimuation of blocked 
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enzymes in degenerative diseases, in enzyme disorders, for improvement of the oxygen 
utilization, in metabolic disorders, cachexia, chronic eczema, geriatrics, et.al. Ubichinon 
compositum provides cofactors for enzyme function in redox systems, oxydative 
decarboxylation, the respiratory and citric acid chains, and is useful for catarrhal diseases, 
rheumatoid disease, pericarditis, inflammatory bowel disease, anemia and exhaustion, has 
detoxification factors, and is useful in pre-neoplastic and neoplastic pathologies, amongst other 
indications. Glyoxal comp is a deep acting catalyst for stimulating the defensive mechanisms 
against toxins, where there are blocked and dysfunctional enzyme systems, disruption of 
glandular activity, and in degenerative cellular phases, particularly deep seated viral and 
neoplastic diseases, as it serves in the depolymerization of homotoxins and carcinotoxins out of 
the cell. There is some interesting information on Glyoxal, in the lecture on Electromagnetics, if 
you wish to know more. 
 
There are many other homotox formulas of use in diseases of aging. In particular, Tonsilla 
compositum is useful in the loss of immune function that accompanies senescence. It stimulates 
the lymphatic system, improves body defenses, helps in granulocytopenia and leukemic 
pathologies, polyarthritis, and early stage neoplasias. It has multiple suis organ support 
components, including Glandula lymphatica suis, Tonsilla suis, Medulla ossis suis, Funiculus 
umbicalis suis, Embryo suis, Cortex glandulae suprarenalis suis, Splen suis, Hypothalamus suis, 
Hepar suis, (lymph nodes, tonsils, bone marrow, umbilical cord, embryo, adrenal gland, spleen, 
hypothalamus, and liver)   Catalysts for  hormonal cascades: Acidicum  ascorbium, Cortisonum 
aceticum  (Catalyst) Levothyroxinum, Nosodes  Pyrogenium nosode, Psoriasis nosode; and a 
host of plant remedies- Pulsatilla, Conium, Galium Aparine, Aesculus, Echinacea 
Angustifolia,Tartarius stibatus, Dulcamara , Coccus Cacti, Gentiana Lutea, Geranium 
robertanium; minerals and other catalysts: Ferrum Phos phoricum, Calcium Phosphoricum, 
Merc. Sol Hahn., Sulfur,Baryum carbonicum, Acidicum Sarcolacticum, This is the anchor 
formula for many of our deep seated diseases, including those due to aging and senescence, 
cancer, et. al. We combine it with our Thymus Therapies, and find that it is distinctly 
revitalizing, along with the Ten Week Organ Regeneration and Detox mentioned previously. 
 
Metabolic Quadrant (as defined by Bianchi) Diabetic Process: 
Insulin-from Beta cells that regulate blood glucose forces many cells to absorb and use glucose 
which decreases blood sugar, and facilitates intracellular movement of Potassium and 
Phosphorous. Insulin’s main role is not to control blood sugar. Control is mostly in an upward 
direction, not a downward direction. i.e. systems are set up to keep blood sugar from falling too 
low. Matrix Factors: Sugaring of the backbone of the proteoglycans can overload the matrix.  
Glucose can bind to all biological substances - resulting in glycosylation known as AGES- 
advanced glyosylation end products. Excess protein can also block insulin receptors, as well as 
excess Fatty acids. The Matrix structure comprises a meshwork of high polymer sugar protein 
complexes- proteoglycans (PG’s), Glycosaminoglycans (GAG’s), Network forming 
glycoproteins, Fibronectin, laminin, chondronectin, structural glycoproteins- collagen, elastin. A 
matrix blockade occurs in diabetes. Thus, blocked connective tissue does not allow nourishment 
to pass.  
 
Effects of Aging due to Stress- resulting in excess Cortisol or exogenous steroids. (See the 
lecture on PsychoNeuroImmunology) Cortisol and Insulin Production increase w/ age, and the 
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effects of this cortisol are far reaching, interfering w/ matrix regulation, brain tissue, gut and liver 
function, immune system, mitochondrial function and insulin metabolism. Fibronectin- increases 
with age and in diabetes. This increase results in retarded transport of insulin from beta cells of 
pancreas, across the cell membranes, due to clogging of the matrix and an increased insulin 
transport time of up to 225 minutes. Meanwhile, the pancreas keeps churning out insulin, and an 
eventual hypoglycemia results. Initially there is a wide swing between hyper- and 
hypoglycaemia. In a nutshell: Autooxidation leads to oxidative stress. Nonenzymatic 
glycosylation leads to AGE (Advanced Glycosylation End Products). Both routes lead to edema 
of the matrix and nerve sheaths. 
Lymphomyosot has been studied for diabetic polyneuropathy in a prospective, reference-
controlled cohort study with and without alpha lipoic acid. 
Results: 

• Lymphomyosot reduces edema (<3/8) 
• Lymphomyosot is superior to a-lipoic acid in improving sensitivity (4/8 compared to 

<2.5/8) 
• Lymphomyosot plus a-lipoic acid results in max. improvement of sensitivity (5-6/8) 
• Lymphomyosot reduces pain    (pain-free: 75% of groups I and II) 
• Edema are detectable prior to vascular lesions during the early stage of polyneuropathy 

 
Insulin resistance therapy can include, as well: Thyroidea comp for tissue regeneration 
Syzigium comp, Glyoxal comp (for imbedded toxins and viruses that may be contributory to 
pancreatic dysfunction), Hepar comp, Mucosa comp and for microcirculation improvement, one 
can consider Placenta comp. DesBio has an intriguing product, called NAET Pericardium/Triple 
Warmer with some significantly useful components for Diabetes/Insulin Resistance. 
 A Weight Loss Protocol: Graphites (Constitutional treatment for the tendency toward being 
overweight) Thyroidea, Coenzyme, Ubichinon. The DesBio product that may be useful for this is 
Appetite Control (Thyroidinum, Cortisone Aceticum, Cortisol, et.al.) or Professional Weight 
Support (Graphites, DHEA, Hypothalamus suis, Hepar suis, Glucagon, Insulin, ATP, et.al.)  
 
Degenerative Quadrants are mainly supportive: e.g. Selenium homaccord,  
Traumeel (inflammation) Galium- Heel Betula alba’s leaves contain saponins, which have 
diuretic properties. These can be considered a cellular drainage remedy - BHI enzyme, 
Ubichinon, Cerebrum comp, Thalamus comp, Placenta comp and nutrients such as Perna for 
Matrix support, found in NuCat, Glycoflex, New Zealand Deer Velvet Products Canine, and 
PentaGenesis, et.al. 
 
Toxic Quadrant- we have to consider a Hepatic Overload, as the liver gets the bulk of toxins 
that pass through the body, and our degree of toxic exposures and liver dysfunction is 
skyrocketing, with over 87,000 new chemicals in our environment. Treatment possibilities are 
supportive of matrix and cellular systems: BHI Body Pure, Lymphomyosot, Galium compositum 
Regenerative: Hepar compositum,   Solidago compositum,   Pulsatilla compositum 
Catalyst:   Glyoxal comp, geared at depolymerization of cellular toxins, often deep in the 
mitochondria. 
Constitutional: Nux Vomica homaccord 
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Immune/ Hormonal Dysfunction repair is geared primarily at the Hypothalamic-Pituitary-
Adrenal Axis (HPA), and is aimed at trying to restore the Matrix biorhythms, which are 
dependent on Cortisol, Thyroxine and T3. 
Normal early morning low cortisol levels stimulate and mobilize toxins out of the Matrix, during 
the acid phase of the matrix. Stressed patients with abnormal elevations in cortisol are unable to 
move toxins from matrix to the liver to be metabolized. Also, high levels of cortisone 
medication, hypothyroidism and certain hydrophilic toxins, can cause fluid retention in the 
matrix. Additional stressors, like tissue levels of mercury (found in almost ALL vaccines) can 
put additional burden on the mesenchymal balance, and engender a tendency to fibrosis. Immune 
dysregulation can be seen in change of the Th1/Th2 balance, alteration of the DHEA and cortisol 
levels due to Adrenal Dysfunction.  High Cortisol levels: Increase Th2 inflammatory cytokines, 
decrease T4-T3 conversion - most notably in fibromyalgia patients, increase glucagon levels, 
elevate rT3 via type 3 deiodinase at the expense of type 1 and 2 deiodinase lowering the T3 
production (rT3: weak thyroid hormone <1% of activity of T4, T3 is 8X more biologically active 
than T4) 
 
Adrenal Regulation / HPA Regulation can be improved with the use of Thalamus comp, Tonsilla 
comp, or Testis comp (each has glandula suprarenalis suis-Adrenal Gland). Placenta comp has 
hormone regulating functions. Coenzyme and Ubichinon Compositum as catalysts for 
mitochondrial function. Additional therapy for Hyperadrenalism might include Phosphorylated 
Serine. For Hypoadrenalism, use Pregnenolone- 25-50mg BID, Licorice root (inhibits 11 
hydroxysteroid dehydrogenase and prolongs ½ life of cortisol), Vitamins B5, B-Complex  and  
Vitamin C.  
 
Cortisol/NorAdrenaline are predominant in Th2 states, balance in Th1 by DHEA/adrenaline. 
There is a strong correlation between the immune system and hormonal balance. Stress is one of 
the largest problems you will face as a practitioner. Cortisol has many damaging effects on the 
body and particularly the immune system, which is particularly damaging in the aged.  
 
Summary of some of the effects of cortisol on tissues 
Immune- Creates inflammatory cytokines; Insulin- Blood sugar problems, abdominal obesity; 
Gut/Liver- Impairs detoxification, allergies; Brain- Decreases memory; Matrix- Impairs 
detoxification; Hormonal imbalances; Mitochondria- Impairs CAC function. Regulating the T3 
response can be achieved with Traumeel and any of the aforementioned medicinals with Suis 
Organ Extracts. We also use Probiotics, particularly Bifidobacteria, and Colostrum, which has 
some fascinating attributes that are too numerous to cover in this lecture! 
 
In the Immune Quadrant there are several ways to approach it. Possible remedies include 
supportive use of Engystol and Gripp heel, for the suspected entrapment of viruses. Treatment of 
the immune dysfunction could include Galiumheel and Tonsilla comp, and we routinely combine 
these with Thymus injections with great success. We are currently studying a combination of 
Thymus (Kyosenex-ULR labs) and a purified first milking colostrum formula from 
Immunodynamics, in combination for an oral immune modulating spray. The data on zinc, which 
is abundant in first milking colostrum, and critical to thymic activity, is compelling. The catalyst 
we often use is Co-enzyme comp. For the stress related components, Nervoheel, Neuroheel, and 
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Neurexan might be of value. Since those are difficult to find at present, DesBio has some 
reasonable substitutions: LunaSomm, Perfect Sleep, Brain Balance, Vitalyze, and Elevate. 
Please refer to the lecture on Psychoneuroimmunology for a more complete discussion of this 
subject. 
 
Matrix support, in addition to Homotox therapeutics can be improved by using Niacin tid, and 
Amino acids for Phase 2 detoxification. (See hemex.com for clotting disorders and supporting 
peripheral circulation) These help to clear the connective tissue, i.e. matrix cleaning. 
 
Hyperthyroidism can be improved with Glonoin homaccord and Thyroidea compositum Rx. In 
our hyperthyroid cats, we also routinely use Rauwolfia compositum, for the hypertension, and 
because it has Ren suis, a homeopathic dilution of kidney. We often see these cats go a very long 
time, with normal renal function! 
 
Hypothyroidism: therapy can be augmented with Thyroidea comp Rx, Lymphomyosot, 
Glandula suprarenalis (Testis, Tonsilla, Thalamus), Hormeel, Molybdan Comp, and Strumeel 
Rx. In the DesBio line, I am intrigued with a few formulas that may be useful in 
Hyperthyroidism. Pericardium/Triple Warmer (Glonoinum, Iodium, Thyroidinum, Kali 
iodium,et.al.) and Appetite Control (Thyroidinum, Cortisone Aceticum, Cortisol, et.al.  Also 
contain Natrum muriaticum, which has been studied as an adjunct in classical homeopathy) 
 
Andropause- since we “create” this with neutering males, it might be helpful to support them 
with Testis compositum - In the aging pet, we might want to add: Ubichinon and Coenzyme- for 
mitochondrial energy production, Selenium homaccord- Arteriosclerosis, Sabal homaccord- 
Prostatic Hypertrophy. 
 
A more complete picture of Testis compositum, emerges, as it contains: Testis suis, Embryo suis, 
Glandula suprarenalis suis, Kalium picrinicum, Ginseng, Damiana suis, Caladium seguinum, Cor 
suis, Cortisone acetate, Agnus castus, Selenium, Strychninum phosphoricum, Cantharis, Curare, 
Conium, Lycopodium, Phosphorus, Diencephalon suis, Magnesium phosphoricum, Ferrum 
phosphoricum, Manganum phosphoricum, Zincum metallicum and Vitamin C. Its given 
indications: Stimulation of organ functions, including impotence of reproductive age, rapid 
ejaculation, exhaustion, osteomalacia, bed-wetting, progressive muscular dystrophy, conditions 
of exhaustion, diabetes and other metabolic disorders; liver damage; promotes regressive 
vicariation. A brief description of the indications for use of the individual components of the 
formulation: Testis suis Promotes recovery; impotence, states of exhaustion and premature 
aging. Embryo suis for cell therapy phase; arteriosclerosis, muscular dystrophy. Glandula 
suprarenalis suis states of exhaustion; adrenal insufficiency. Kalium picrinicum Conditions of 
exhaustion as a consequence of overvoltage. Ginseng position of weakness. Damiana Sexual lack 
of strength. Caladium seguinum Irritations genitals. Cor suis violations of the coronary blood 
supply; heart failure. Cortisonacetat Defeats adrenal, pituitary gland and connective tissue 
(osteoporosis, osteomalacia, osteochondrosis). Agnus castus Sexual disorders in men; nerve 
impulse, depression. Selenium position of weakness. Cantharis Acute inflammation of the 
urinary organs. Curare Paralysis, seizures. Conium Calcification of cerebral vessels (cerebral 
sclerosis); Depression. Lycopodium Inflammation of urinary organs, age-related diseases; mental 
disorders and depression. Phosphorus Inflammation of urinary organs; exhaustion and slow 
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recovery; back pain; reduction of calcium in the bones (osteoporosis, osteomalacia). 
Diencephalon suis regulation of autonomic functions. Magnesium phosphoricum nerve pain; 
painful spasms of the digestive tract. Ferrum phosphoricum rheumatic diseases of the spine. 
Manganum phosphoricum position of weakness, combined with anemia. Zuncum metallicum 
cramps and nerve pain; diseases of the spine, brain and spinal cord; exhaustion and depression; 
insomnia. Vitamin C factor for enzyme functions (redox systems). Based on the homeopathic 
ingredients that are part of the drug, Testis compositum can be used for progressive muscular 
dystrophy, conditions of exhaustion, osteomalacia, diabetes and other metabolic disorders, but 
similar to concomitant therapy for liver diseases. The drug is used in geriatrics; it promotes 
regressive Vicariation and improves vitality. It is helpful in stimulating the functions of the 
various organs and glands, stimulates the connective tissue (the opposite effect of cortisone), 
stimulates physical and mental function), promotes healing (with impotence and decreased 
sexual function). The additional presence of vitamins and trace elements creates a complex act of 
the drug, shown in various organic diseases and functional disorders.  
 
Procainum compositum can be quite efficacious in geriatric patients, as it resets the effects on 
neural pockets and has some major sparing effects on geriatric patients. A more complete picture 
of this therapy is found in the lecture on Electromagnetics, as it has an effect on the 
repolarization of nerve cells. 
 
Female Issues.  As we noted with males, the majority of our patients are neutered, and in the 
past, we felt that this was a relatively innocuous procedure.  However, there is much emerging 
data that suggests that we are seriously decreasing the lifespan of our spayed patients. Although 
the reduction in pyometra and breast cancer are in our favor, the incidence of all other cancers 
appears to increase. Thus, it may behoove us, to consider some support of these patients in which 
we have created an artificial menopause. This could include Ovarium comp, Hormeel, 
Gynacoheel, Ypsiloheel, and Thalamus or Tonsilla for adrenal support, Placenta Compositum- 
and China Homaccord for exhaustion with aging. 
 
Males and females alike may benefit from anti-aging strategies, such as the Velvet Antler, which 
serves to balance the hormonal system, and has tissue and regeneration sparing effects. We will 
discuss some other therapies for the elderly, in Part 2. 
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Geriatrics In Veterinary Medicine - Part II 
PJ Broadfoot DVM 

 
Objective: 

1. A continuation of part 1, discussing some organ specific therapeutics, for improving 
outcomes in Endocrine, Cardiac, Renal, Immune, Musculoskeletal and Psyche, will be discussed. 
 
Aging, as noted in Geriatrics Part 1, occurs with a progressive accumulation of alterations and 
misinformation with DNA damage & enzyme deficiency, membrane damage, immune and 
neuroendocrine mutations. We have many tools in our complementary armamentarium, to 
combat the ravages of age. We will continue with some thoughts on the Endocrine balance, then 
look at some other system oriented senescence and possible treatment strategies. Geriatric 
Disease is often in Impregnation Phase, and requires the use of nosodes, Suis preps, Catalysts 
and Low potency medicines. 
 
Endocrine Balance is dependent on Cortico-Adrenal function- energetic and anabolic, and tied 
to the available energy supply. With low energy supply resulting in adrenal hyperfunction, we 
can see damage akin to prolonged cortisone administration: tissue atrophy, mucosal thickness, 
decreased muscle mass, diabetes, arteriosclerosis. Some possible treatments would include 
therapies with Glandula Suprarenalis suis (Cutis comp, Discus comp, Testis comp, Thalamus 
comp, Tonsilla comp). There can be an accompanying compensatory blockage of Hypophysis 
results in a decrease of Growth Hormone, and treatment with Hypophysis suis (Placenta comp, 
Ovarium comp) results in increased mental, physical and catabolic function. 
 
The Thymus gland involutes with age, resulting in deteriorating immunity: Increased 
autoimmune disease (antinuclear, antithyroid, antimitochondrial antibodies, Lupus, rheumatic 
disease, et.al.). Thymus stimulation (Hepar comp, Thyroidea comp) can be very helpful, and the 
available Thymus Extracts (Kyosenex) are of major benefit as an anti-aging, immune balancing 
strategy. Adjunctive nutrients may include Zinc, Carnitine, Nicotinamide, and others. 
   
The Hypothalamus serves as an Endocrine Clock. An increased threshold sensitivity predisposes 
to obesity, diabetes, dyslipidemia, arteriosclerosis, and cancer. It is influenced by somatotropin, 
insulin,and ovarian hormones. Thalamus comp (Thalamus, Pineal, Viscum, cAMP) helps with 
central regulation on a global, anti-degenerative level. It is only available from other countries, at 
present, but there are some possible substitutes from DesBio, including HGH Vitality and 
HA2CG Evolution.  
 
Pineal Body- equalizes Hypophysis, helps to balance Growth Hormone, and is a cancer 
protectant (esp. colon, larynx, tendency towards lipomatosis). It is found in the aforementioned 
Thalamus comp & Thyroidea comp. and DesBio’s BioThalamus comp c-AMP is critical to the 
endocrine balance, and serves as an intracellular “messenger” which performs endocrine 
functions for hormones that can’t penetrate cell membranes. It is a thermo-independent factor in 
membrane cell activation that becomes inefficient in the aged. It maintains contact inhibition 
between cells, thus cancer control. It requires Magnesium as a co-factor.  
 

98



Cardiac Dysfunction in the Aged. The main objective of therapeutic measures is restoration of 
a healthy relationship between oxygen supply and demand. In normal cardiac activity not 
involving exertion, oxygen consumption takes place at a maximum level: i.e., no reserves come 
into play. Once the organism undergoes physical exertion, the increase in oxygen demand is 
compensated for by an increase in the oxygen supply. 
 
Any imbalance in this equilibrium is closely related to cardiac disorders. Since all of the Heel 
therapies are currently unavailable in the U.S, some reasonable DesBio substitutes would be, 
Circulation and Heart/Fatigue, which contains agents with specific inotropic effects, coronary 
dilators, and sedatives, which have a balanced total effect on the organ. Circulation and 
Heart/Fatigue, both contain Cor suis, which is an extract from pig organs, with structural 
affinities to other mammalian organs in the fatty, degenerative stages.  
 
Ideal antigens, inducing a curative reaction. Suis preparations stimulate principal target organs 
and their satellite organs. Cor and Hepar provide direct stimulation of the myocardium and of 
hepatic function. Good cardiac function is dependent upon hepatic function because it enhances 
the availability of glucoses, the synthesis of cholesterol, the deposition of cholesterol, the 
deposition of oligoelements, etc. Prevents episodes of angina or dyspnea, which allopathic 
preparations have only succeeded in blocking. These therapies are compatible with digitalis and 
diuretics. 
 
Crataegus- Hawthorn- in DesBio Cratego complex effects: Regulation of aerobic and anaerobic 
myocardial metabolism, enhancement of oxygen economy in cardiac processes, improvement of 
utilization of oxygen by the heart, increases coronary circulation volume, promotion of blood 
and oxygen supply to the myocardium, toning action on the heart by virtue of its positively 
inotropic characteristics, distinct therapeutic regulation of blood pressure, favorable action on 
arrhythmia. In addition, it has some calming and de-stressing effects. 
 
Crataegus Provings: Tachycardia, Nervous palpitations, Headaches, Insomnia, Nocturia, Vertigo, 
Shortness of breath, d/t pre-insufficiency, in conjunction with arteriosclerosis, Normalizing 
action on conditions of hypotonicity and hypertonicity, good effects in  mild stenocardia. NAET 
Heart/Small Intestine can be used for cardiac weakness and arrhythmias, in place of Aurumheel. 
BioPlacenta can be considered for microcirculation and lymphatic drainage, and components 
have been used for suspected polyneuropathy,and for diabetic gangrene.  
 
Spigelia anthelmia was originally used as an anthelmintic. It acts on the heart (especially the 
pericardium and endocardium), the trigeminal nerve & the central nervous system. Spigelia Drug 
Proving:Shooting, periodic pain of exceptionally piercing nature, Extreme excitement & 
Anxiety, Violent cardiac palpitations with severe piercing pain at the cardiac apex and in the 
pectoral muscle w/ pain radiating out into the left arm, Extra systoles, Acute inflammatory 
processes in the pericardium and endocardium, Rheumatic generalization affecting the heart. 
This component is found in DesBio Circulation.  
 
Cactus- Cereus (Queen of the night) acts specifically on the heart, the coronary blood circulatory 
system, and the tunics media. The subjective and objective drug provings resemble the nitrites 
more than the glycosides. Cactus (Cereus) Indications are for Angina pectoris, Endocarditis, 
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Myocarditis, and is one of the most important medicinal agents employed in the homeopathic 
therapy of stenocardia. Other Indications are cramps of the muscles, the vascular systems, or 
hollow organs, Hemorrhages of the mucous membranes, organic and functional cardiac 
disorders, angiosclerosis &hypertension. Cactus is found in Circulation, and other DesBio 
Medicines. 
 
Nitroglycerin (glonoin) specifically acts on: central nervous system, vascular nerves (especially 
the arterial components), the heart, and the vestibular system. Nitroglycerin-drug proving: Active 
cerebral hyperemia, Cardiac palpitations, Stenocardia, Symptoms associated with sunstroke, 
Anxieties, Severe eyeball pain. It’s main indications: Angina pectoris, Hypertension, Sunstroke, 
Meniere’s disease, Migraine, Cranial congestion and Glaucoma.  It is found in Circulation, 
Heart/Fatigue and others. 
 
Aesculus. In recent years, there has been a rapid increase in the frequency of circulatory 
disorders of peripheral vascular system of arterial and venous nature (approximately 10 percent 
of the population of industrialized countries from 10 to 65 years old). Diseases of the venous 
vascular system are much more serious than generally appreciated Mitigating Factors include: 
Unfavorable changes in nutrition habits, Obesity, Prevalence of such diseases as diabetes 
mellitus and hyperlipoproteinemia, Lack of exercise and constitutional and hereditary factors, all 
of which we share with our animal patients. Aesculus- Therapeutic Effects: Accelerates blood 
circulation speed, increases venous return flow rate, toning of arteriovenous anastomoses, Aescin 
shows mild edema inhibition, spasmolytic, anti-inflammatory effects, therapeutic effects in 
thromboembolic cases is from stimulation of dynamic circulatory processes, and not from 
possible anticoagulant action. Aesculus Drug Proving: A feeling of fullness and palpitation in the 
veins, as though an excessive of blood, Venous stasis & Varicosity, Severe lumbosacral pain 
radiates into the hips, worse upon bending and walking, Rheumatic complaints in the sacrum and 
in the sacroiliac articulation, Brachialgia paresthetic nocturna, Swollen, burning, raw, sore, and 
dry mucosae of the mouth, throat, and rectum, pains which appear on the surface, then migrate to 
other points, and are relieved by hot compresses: or more constant pains which are located 
deeper in the body, and which are worsened by hot compresses. Aesculus- Indications: 
Requirement for rapid mobilization of fluid in therapy of localized edemas (skull-brain trauma, 
or glottis edemas), Apoplexy, Spinal syndrome, Venous stasis & Varicosity,Hemorrhoids, 
Thrombophlebitis , arterial circulatory disorders, Arteriosclerosis Acceleration of resorption in 
cases involving hematomas and infiltrates: after sprains or muscle contusions, as well as after 
injections and infusions, postoperative swelling of soft tissue, Consequences from insect bites, 
Damage from the cold (e.g., frostbite), Prophylaxis of mastitis. One of my favorite formulas has 
been Aesculus comp, which can be sources from Europe.  However, we may try some DesBio 
formulas, including Detox III, Arthritis/Joints, Spine and Nerve, and Spinal Max.  
 
Renal Disease: There are many factors contributory to renal failure, which is a remarkably 
common dysfunction in our aged patients. Conditions such as pyelonephritis, embolic nephritis, 
amyloidosis and nephrosis, all may eventually lead to renal insufficiency or renal failure. The 
renal efficiency depends on the functional integrity of the individual nephrons. Major causes of 
Chronic Renal Failure are primary renal diseases, chronic glomerulonephritis, chronic interstitial 
nephritis, polycystic kidney diseases, systemic diseases such as Diabetes Mellitus, hypertension, 
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Systemic Lupus Erythematosus, hemolytic uremic syndrome and Thrombotic Thrombocytopenic 
Purpura, and obstructive uropathy. Up to 75% function can be lost before it is noticeable 
Kidney Toxins- the outcome of exposure to toxins depends on a pet's age, concurrent diseases, 
other medications, (length of exposure and at dose), along with the specific toxin. Some known 
Renal toxins include Heavy Metals - lead, cadmium, mercury, et.al., Organic chemicals and 
solvents, Pharmaceuticals, Chemotherapy, Immunosuppressives, Hydrocarbons, Antibiotics, 
Ethylene Glycol,  herbicides, Mycotoxins, and a host of others.   
 
Chronic Renal Failure (CRF) occurs when enough nephrons are lost or dysfunctional. This is 
distressingly common in older cats and is insidious, but the body often compensates well for a 
time, thus masking early symptoms of disease. It is often seen concurrently with: 
Hyperthyroidism, heart disease, dental disease, Diabetes, hypertension and blindness. Recent 
research suggests a link between vaccination for feline distemper and immune-mediated 
inflammation of the kidneys, which is thought to be the cause of CRF. Another major factor can 
be the feeding of kibble cat food- Cats are desert creatures, adapted to gaining the bulk of their 
fluid intake from the prey they catch. Cats eating dry cat food live in a state of perpetual 
dehydration, and are also predisposed to lower urinary tract disease because of greatly 
concentrated urine.  
 
Another factor in CRF, is stress. These pets (especially cats) outwardly appear normal, but have 
greatly reduced ability to adapt to changing physiologic needs. Being chased by a dog, not 
having enough water to drink, etc., can send them into renal failure. 
CRF- Physical Findings: Pale gums due to anemia, dehydration, small and irregular kidneys if 
CRF is present  
 
Large or nodular kidneys- cyst or cancer, underweight, lymphadenopathy, dilated or uneven 
pupils, weakness, azotemia can occur when remaining nephrons fail, resulting in a buildup of 
nitrogenous wastes. The body compensates by increasing thirst (PU/PD) and waste products get 
flushed out of the blood and into the urine causing electrolytes and protein loss, progressive 
weight loss, weakness and dehydration as the kidneys continue to deteriorate. Solidago complex, 
DetoxII, and Kidney Drainage are all considerations from DesBio, and indicated for 
Nephropathy - (particularly in early stages, when Microalbuminuria signifies change in renal 
function. One seriously revitalizing formula is hA2cg Evolution, which has a number of suis 
organ preparations, that should work in concert, and it includes Renal suis, as a kidney support 
component.  
 
Psyche- slowed down brainstem. The patients suffer subjectively from vertigo, staggering, 
tinnitus, hearing defects and a general depressive condition with decrease in mental powers with 
altered symptoms of the other cranial nerves, such as smelling, seeing, hearing, facial, trigeminus 
and tasting disturbances. Vertigo, nausea and tinnitus often have underlying cardio-circulatory 
disease with quasi alarm signs of commencing degeneration in the equilibrium sensory system.  
These can be seen in metabolic diseases such as diabetes mellitus and kidney disease. 
 
Cocculus compositum/Vertigoheel are useful for relief of vertigo and nausea.  They contain:  
Petroleum, Ambergris, Conium, Cocculus. A study on Cocculus compositum on 40 vertigo, 
nausea and tinnitus patients, demonstrated that this medicine exercises a neuropharmacological 
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effect on subjective complaints and also on the objectively measurable functional changes of the 
brainstem.  
 
Autonomic Disorders, Stress- See lecture on Psychoneuroimmunology. 
 
MusculoSkeletal- No lecture on aging would be complete without a discussion on 
musculoskeletal pathologies, with which many of us are painfully aware! Joint dysfunction and 
pain is one of the primary conditions for which veterinary care is sought. Like goldfish in an 
aquarium the quality of nutrition of the cartilage depends directly on the quality of the 
surrounding synovial liquid. Cartilage is supplied with nutrients by components in the synovial 
fluid and compression and decompression with joint movement will move fluids in and out of 
the structure. Damage to the cartilage, causes fragments in the joint, which are treated as 
endogenous Homotoxins, and physiological processes to eliminate the abrased parts should be 
seen as purposeful defense. This involves enzymatic destruction of the cartilage by 
metalloproteinases, Protease, Collagenase, and Hyaluronidase, which serves to dissolve the 
fragments, in the process, destroying adjacent cartilage and weakening the structure.  
Therapies: Zeel- compares favorably to Diclofenac and Cox-2 inhibitors for osteoarthritis. Dogs 
with moderate to severe OA receiving the HCP Zeel for 8 weeks had significantly less pain than 
their placebo peers.  Spascupreel can be used for accompanying muscle spasms. 
 
Coenzyme and Ubichinon- To repair cellular function. 
DesBio substitutes for Zeel and Traumeel would be Chronagesic and Celeragesic respectively. 
Indications of Zeel or Chronagesic for Animals and used for stimulation of self-healing tendency 
in degenerative or chronic joint diseases, arthrosis, osteoarthritis (OA),  Hip-joint Dysplasia 
(HD),  Osteochondrosis (OCD),  Spondylosis,  Spavins,  navicular disease etc., and in arthritis as 
follow-up treatment  
 
NeuralgoRheum (Heel)  Rheumatism + Inflammation ll (DesBio) for rheumatic complaints.  
(Contains Kalmia, which is useful in tendon, ligament, soft tissue ailments). 
 
Discus compositum (Heel) or Spinal Max (DesBio) for spinal and general musculoskeletal 
issues. 
Thymus Extracts: Our primary approach in both acute and chronic pain, is to give an injection of 
Thymus Extract (Kyosenex~ ULR Laboratories), preferably as an Autosanguis, and often mixed 
with appropriate Heel remedies, such as Traumeel, Zeel, Spascupreel, et al. Followed by oral 
Autosanguis therapies at home. Colostrum: Cytokines: TGF-B - has an immunosuppressive 
effect on cytotoxic substances (anti-inflammatory). IGF-1 - bovine IgF-1 is identical to Human 
IgF-1. This factor stimulates both muscle and bone growth and repair. TNF-alpha and IL-6 are 
two pro-inflammatory cytokines involved in initial host defense. However, overproduction of 
inflammatory cytokines can be detrimental. Chronic inflammatory diseases such as Rheumatoid 
Arthritis, Ankylosing Spondylitis and multiple sclerosis are often associated with the 
overproduction of cytokines and can be prevented by blocking the production of pro-
inflammatory cytokines like TNF-alpha, IL-6 and IL-1. A study done with bovine Colostrum- at 
the University of Otago in New Zealand demonstrated that Colostrum may have an 
immunomodulatory effect by blocking these cytokines. A further Clinical pilot study is assessing 
Colostrum supplementation in the reduction of symptoms associated with both Rheumatoid 
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Arthritis and Ankylosing Spondylitis. We have been exploring the possibility of a Colostrum/ 
Thymus oral spray, as a novel anti-inflammatory/ regulatory therapeutic. 
 
Velvet Antler Supplements: Oral tolerance models have been used as a method of creating 
antigen specific tolerance in autoimmune diseases. This parallels allergic desensitization; the 
patient, little by little, through carefully controlled exposure, becomes desensitized to the 
allergen until the reaction finally abates. As an autoantigen, type II collagen activates T-cells and 
also the chronic degeneration of joint cartilage of bones. In reaction to its oral administration, T-
cells generated by the immune response contain cytokines that can suppress part of the 
degenerative response that occurs in RA.  VA is a significant source of type II collagen and 
worthy of serious consideration in the treatment of RA. VA powder was evaluated on client-
owned dogs with osteoarthrosis in a clinical, double-blind, and placebo-controlled study. Gait 
analysis measured with a force plate, clinical signs assessed by an orthopedic surgeon, 
performances in daily life activities and vitality assessed by the owners, and complete blood 
analyses were obtained.  Gait, performances in daily life activities, and vitality were significantly 
improved on VA. No clinical changes were revealed on blood analyses.  
 
Russian and Asian people have used velvet antler safely and effectively with a variety of 
beneficial results for centuries. It is known to be used for arthritis and rheumatic conditions that 
are sensitive to seasonal cold, damp weather, low energy, low sex drive, osteoporosis, 
hypothyroid and hypoadrenal conditions. Research has shown that VA is useful for the healing 
of wounds after surgery, broken bones, and could aid in trauma recovery. Its anabolic effects are 
important for reducing wasting and debilitation. Antler regeneration not only involves bone, but 
nerve tissue as well, which can grow up to 1 cm/day, an exceptional rate of growth.  The effect is 
thought to be due to increases in glycolosis, which is a necessary process in the maintenance of 
healthy nerve tissue. Oxygen metabolism, blood cell formation and muscle tissue enhancement 
may stimulate, rejuvenate, and Tonify to benefit athletes, the elderly and cardiovascular disease 
patients alike.  The nutrigenomic potential of deer velvet products is rather remarkable, and the 
burgeoning data from past and ongoing research make it a nutrient powerhouse to watch in the 
future.   
 
The Deer Velvet combinations that we favor is PentaGenesis (deer velvet, colostrum, thymus 
extract, Perna, Porphyra) for mild to moderate pain, or for patients with concurrent issues, such 
as allergies or chronic hormonal issues. We have long been proponents of Perna and for more 
severe arthritides, we have used New Zealand Deer Velvet Dog formula, which has increased 
Deer Velvet and Perna components to more specifically target the musculoskeletal system. 
 
Aphanazomenon flos aquae (AFA) algae has had components studied which exert some stem 
cell and regenerative effects. This can be used to our advantage in aged animals, particularly 
post-stroke, as noted in a study entitled, “Dietary Supplementation Exerts Neuroprotective 
Effects in Ischemic Stroke Model.” 
 
This research studied the base formula of an extract of AFA algae, and explored in a double-
blind procedure how increasing the nutritive diet through supplementation might render a 
therapeutically potent neurogenesis. 
 

103



The experimental group had greatly reduced neural damage in the brain and demonstrated 
significantly reduced motor deficits. The number of new neurons found in the damaged brain of 
the treated rats was significantly higher. An important feature of these results is that the 
particular combination of ingredients used was 100 times more potent than previously published 
study results that examined each of the individual ingredients used by themselves. 
 
As I prepared lectures for this conference, much of which was spent charting new territories and 
going down new rabbit holes, I was struck by how very closely these new disciplines are 
aligning. We are truly delving into a new age of medicine, where we can align what appeared to 
be diverse and disparate disciplines of neuroimmune biology (Pyschoneuroimmunology), 
BioElectric medicine, with its burgeoning knowledge about cellular and organelle 
communication, and I can see us synthesizing this data into medicine whereby we will truly 
reduce and rectify the slide into the pathology of aging. We are on the forefront of this new 
frontier, and I hope that we can be the catalyst that brings these disciplines into common 
practice, as truly Complementary Medicine!  Onward and Upward! 
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Resolving Digestive Tract Disorders with Homeopathy 
Christina Chambreau DVM, CVH 

 
Objectives:  

1. Provide those new to homeopathy with a different approach that can deeply cure 
troubling GIT issues. 

2. Guide veterinary homeopaths in some new mandates for persisting until there is a true 
cure.  
 
The digestive tract is the key to good health, since all nutrition is absorbed here, toxins are either 
passed through or absorbed and fluids are drawn from the body into the intestine. Digestive tract 
disorders are common, and most clients and even veterinarians merely treat the current 
symptoms, usually effectively stopping the diarrhea or vomiting. In the last few decades, though, 
we are seeing more immune related chronic digestive problems like pancreatitis, IBD, IBS and 
most importantly, secondary allergies and cancer throughout the body from disturbances to the 
GI mucosal barrier.  
 
It is important to attempt to make a clear diagnosis, but holistically it is not as critical. 
Conventionally it can be challenging, as this study of chronic pancreatitis showed in 2012.1 They 
found it to have been “uncommon in dogs,” but now is a common disease (34 % of 200 dogs2) 
that can lead to more serious ailments (diabetes, etc) though can be difficult to diagnose. There is 
some breed predilection, and it seems that different breeds may have different etiologies since 
the histology is different. Another study by Armstrong3 showed that chronic pancreatitis is more 
common in cats than dogs. Both emphasize the significant pain that can be present. As you will 
see, these different, often autoimmune etiologies do not hinder homeopathic treatment.  
 
Similar reports on the other GIT issues show the same increase with many being related to 
immune issues. My experience is that these immune problems are triggered by vaccines, 
environmental and medical toxins and poor diet.  
 
While conventionally we have specific treatments for acute, chronic, IBD, bacterial, protozoal, 
pancreatic or other diarrheas and/or vomiting, the holistic approach is to treat the individual 
animal, while still attending to possible causes. We gently support the digestive tract rather than 
trying to quickly stop the process. Sometimes we even see diarrhea as a sign that the deep 
energetic treatments are working (discharges are a sign of healing). Often animals present to me 
after months or years of unsuccessful treatment with antibiotics, Flagyl, prednisone, probiotics, 
and I/D. 
 
When any individual (of any species) discovers the ideal lifestyle, removes any obstacles to 
health, heals any inherited tendencies, they are likely to live a long and symptom free life, with a 
sudden death or a short term, often severe illness. Rarely do we achieve this deep level of cure 
given our current environmental and emotional conditions, especially in the United States. We 
often can get close to this goal with very good holistic treatment. 
 
The key to an integrative practice is recognizing that almost every illness is a response to an 
imbalance in the quantum vibrational field of the body, rather than one or more isolated 
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symptoms. Homeopathic medicine uses the term vital force. Each animal responds differently to 
the same trigger. Homeopathy, since its inception with the publication of the first edition of the 
Organon in 1810, has been very effective in treating a wide range of illnesses, including the 
many forms of digestive disorders experienced by people and animals. When we chose to see 
each symptom as a clue to the whole animal, we seek treatments that encourage the animal to 
heal itself so the digestive tract functions normally (and therefore provides the proper nutrition so 
the whole body can thrive), and it, and other symptoms do not recur along with increased energy 
and alertness (a cure per the Organon).4   
 
Success in homeopathy depends on accurately discovering how the digestive issues are unique to 
this individual, including all other prior and current signs that may seem unrelated. Once an 
excellent, quantitative list of signs and symptoms is made, text books will help us discover the 
most closely matching homeopathic medicine to move the pet towards the desired cure.  
 
Case taking for digestive disorders along with some rubrics 
As with all case taking, we want to discover what is unique to this animal, rather than what is the 
“disease.” Hahnemann says: “The individual examination of a disease case, demands nothing of 
the medical-art practitioner except freedom from bias and healthy senses, attention while 
observing and fidelity in recording the image of the disease.5 “First the homeopath asks about the 
current complaint in great detail because this is what the client is most concerned about. The 
guardians are also questioned about previous ailments, and about their life in general – 
preferences for temperature, specific foods, behavior changes, etc. If possible ask the client to 
give you a time line of how different illnesses and treatment occurred, especially when vaccines 
were administered or responses to diet changes.  
 
Diarrhea: what times does it occur (Many people think a watery stool once a day is diarrhea.) Be 
very specific. If it occurs in the morning, “Does it wake them up to rush to the door/litter box, or 
is it several minutes after they are up and stretching, or do they go in their bed or on the way to 
the door/litter box?” Describe the stool in detail. Once you have looked in the repertory (index of 
symptoms) you may need to return and ask more questions to clarify or expand what the client 
says. Kent’s Repertory6 includes these descriptions: constant discharge, copious, fatty, gray, 
green, mushy, jelly like mucus, thin followed by hard, odor like burning brown paper and many 
more.  
 
If the diarrhea is acute, you do need to determine if it is part of a healing crisis. Often a discharge 
(diarrhea, ears, vomiting, eyes…) is a step along the road to cure. You would wait and not 
interfere at this point.  
 
Vomiting: What times does it occur, especially related to eating meals or snacks? Consistency? 
Remember that healthy cats do not vomit hair balls, so if the owner talks of hair in the vomit, 
you need to treat until that minor symptom resolves. The New World Veterinary Repertory7 has 
put Vomiting under the Nausea rubric in the stomach section, and includes rubrics (the symptom 
along with homeopathic medicine that produced that symptom in provings or healed it in clinical 
practice) such as: bilious, bloody, diarrhea [happening in same period of illness], easy, 
food…immediately after eating, forcible, offensive and many more.   
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Constipation, including megacolon, responds very well to homeopathy. There are usually fewer 
modalities and specifics as in diarrhea and vomiting. When asking about concomitants, realize 
that vomiting may be the vital force response or merely a common symptom (therefore not to be 
included) occurring with constipation putting pressure on the stomach. You need to judge the 
difference. The rubrics in the Synthesis8 are a bit better than Kent as they include some referrals 
to other rubrics, such as constipation referring to also look in “inactivity”, which is more 
accurate for our megacolon cats.  
 
Most important are the concomitants (symptoms that happen together) like diarrhea every time 
the ear becomes infected, or vomiting when the cat is sneezing. Equally important are the 
modalities (what makes symptoms better or worse): diarrhea clears quickly when fed rice and 
chicken; vomiting stopped after new rugs were aired out; diarrhea is worse every time a storm is 
coming or there is a barometric change; pain in the belly (early pancreatitis) happens after 
drinking milk or eating cheese. 
 
Helpful are the Strange, Rare and Peculiar symptoms, those where you say—“Really?” “She 
wakes up every morning at 4 AM and farts loudly?” 
 
Because vaccines are often the trigger for any ailment, ask about the relationship of vaccination 
to the onset of the illness. One Collie developed severe mouth ulcers and diarrhea a month after 
his final round of puppy shots including Rabies. His curative remedy, eventually, was Mercurius 
vivus, one of the remedies known to heal vaccinosis (disease complex triggered by vaccines). 
 
Of course with any GIT issue you must ask about all foods eaten over the lifetime of the pet, 
including currently. While most dogs and cats thrive on a raw food diet, some still have 
sensitivities to specific proteins or other foods. Because the first remedy is not always curative, 
we also need to know what foods can temporarily soothe the digestive system for this specific 
animal. I do not consider an animal cured (and advise continued treatment) until they have no 
“allergies” to any foods. One feline patient with persistent vomiting and severe URI had always 
been worse when eating chicken. After 6 months the cat appeared to be totally healthy, and a 
year later we still saw no symptoms yet the owner had never fed chicken. When I said we could 
not say she was cured till we knew if she could tolerate chicken, she commented she had new 
white carpets. She decided to try chicken anyway and did have to clean up the rug!  
 
Do a great physical exam, fecals, blood tests or other diagnostics if indicated (only if critically 
needed since the remedies are selected less on these findings). Be sure to hand a list of the Early 
Warning Signs of Internal Imbalance,4 and carefully evaluate the animal for these, including any 
the client reports (crud in corner of eye on arising, etc). 
 
Cases and homeopathic perspectives 
Dr. Pitcairn,9 does a nice comparison of the homeopathic treatment of puppies with vomiting 
issues and what would have been the conventional treatment. Briefly, a litter of Bordeaux 
puppies had vomiting and regurgitation issues starting at 4 weeks. The first pup vomited or 
regurgitated after eating pork (was fine on goats milk, chicken and beef), trying to swallow it 
back down, shaking head and sneezing the milk and pork through his nose and moaning, 
drooling, gulping air and being very restless. Arsenicum album was given once (using the rubrics 
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Generalities, Food and drinks, pork agg; Stomach, nausea and vomiting, ingesta, after eating). 
The next day he was much improved, but still less active than the other pups, with yellow nasal 
discharge, wanting to be held especially with head high. These symptoms pointed to Pulsatilla 
nigricans, so one dose was given. He was stable for 6 days when he and a second puppy were 
definitely regurgitating with violent sneezing. He felt great and was gaining weight. Phosphorus 
was then given (has the spasms of the esophagus when swallowing.) He was fine for 17 days 
with only one episode, then he and 3 other pups were vomiting water (a new symptom) and he 
had some blood present. Ipecac was given once because the pups had all become overheated and 
seemed worse after cold drinks. He was fine and adopted out to a new home. Months after 
adoption he was fine on kibble. Another pup stayed with the initial veterinarian/owner and 
regurgitate stick shreds that he eats and is well otherwise. The third pup with initial problems is 
in the home of a non-holistic parent and is on Reglan and sucralfate and still having daily 
problems. Rather than intense conventional treatment, these pups were able to be treated with a 
few doses of homeopathic remedies during young puppyhood.  
 
Dr. Tapp reported to me of a cat with inflammatory Bowel Disease. Two months after a second 
Feline Leukemia vaccine at seven months of age, a male cat was just not well. The only 
symptoms were poor hair coat and thinness. He was given antibiotics, then developed a fever, 
vomiting and diarrhea. Treatment was a semi moist diet. After a month he had soft stools with 
fresh blood in it. He continued to have fevers and was thin. Over the next year, with no more 
treatment, his stools firmed and he gained weight. 4 months after his next vaccines, he had 
almost constant bloody diarrhea with fevers and vomiting, ear mites and occasional sneezing. He 
was dewormed repeatedly and finally put onto prednisone and Ivomec. The client stopped the 
Prednisone and gave Nux vomica 6x daily for 2 weeks with slight improvement in attitude. Dr. 
Tapp then prescribed Thuja 1M (often needed for diarrhea and for any ailments after vaccines) 
was given once. No change in a month. Silicea 200c (another remedy known for vaccine 
reactions, fevers and digestive disorders) was then given once and in a month the cat had shown 
overall improvement. One month later he developed cystitis for the first time that responded to 
Nux vomica. This indicates that though we have helped the cat, he is not yet cured. Two months 
later the stool is back to bloody, soft, gassy, and frequent. The vomiting though is now 30-60 
minutes after eating and he has increased thirst. He is very sweet and increasingly seeking 
petting and attention. He is still thin. Phosphorus 1M is given once. Steady improvement 
continued with 3 to 4 repetitions of the Phosphorus (last dose a 10M). The diarrhea began 
returning with no vomiting. There were changes in behavior to being a bully, as well as bloating, 
nasal discharge and easy satiety. Lycopodium 1M fit the new symptoms and so was given once. 
He continued to improve for many more years.  
 
Supportive care 
Because digestive issues can cause pain for the animal as well as messes for the owner, it is good 
to use totally safe energetic treatments such as Reiki, Healing Touch for Animals (HTA), 
TTouch; acupressure and flower essences. Some herbs are gentle enough to not interfere with the 
homeopathic assessment of treatment and so can be used.  
  
Slippery Elm is a commonly used herb by the lay person for all mucous membrane problems, but 
marshmallow root is much preferred for several reasons. Tilford10 states that many brands cut 
down elm trees for the bark, which by overharvesting contributes to the Dutch elm disease. It is 
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not a sustainable product. It can replaced by the gentler marshmallow root, dandelion, ginger, 
licorice, alfalfa, yucca, garlic, peppermint, chamomile, and fennel. Each of us, and our animals 
would benefit from eating the entire dandelion plant on a regular basis.  
 
Aloe vera squeezed from the leaves of a live plant (bless it first), or organic drinkable from the 
health food store, often help soothe the digestive system with no side effects. 
 
Summary 
Long term great health is dependent on a well functioning digestive system. Current pet care is 
producing more and more chronic, severe, painful GIT diseases. Homeopathy, used carefully and 
with great patience (and patients), can completely cure animals of these issues.  
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Alleviating Arthritis with Homeopathy 
Christina Chambreau DVM, CVH 

 
Objective:  

1. Introduce practitioners new to homeopathy of alternative ways to treat arthritis that have 
the possibility of deep cure rather than temporary help. 

Provide experienced practitioners with a forum to discuss their challenges with curing arthritis 
and which modalities do not interfere with a cure. 

We are seeing increased longevity as people reach out for better care for their pets, especially 
those using holistic options. When any individual (of any species) discovers the ideal lifestyle, 
removes any obstacles to health, heals any inherited tendencies – they are likely to live a long 
and symptom free life, with a sudden death or a short term, often severe illness. Rarely do we 
achieve this deep level of cure given our current environmental and emotional conditions, 
especially in the United States. Many aging pets, therefore, are suffering from various forms of 
arthritis and often present to the homeopathic veterinarian because drug methods have not been 
successful. The increase in obesity both precipitates some arthritic conditions and makes 
mobility more difficult.    
 
A recent Banfield study1 showed that “Arthritis” increased by 38% in dogs and 67% in cats from 
2007 to 2011. In 2011, 13% of geriatric dogs had arthritis. Many were overweight. In addition 
we are seeing more musculo-skeletal issues – knees, shoulders, backs, etc.  
 
The key to an integrative practice is recognizing that almost every illness is a response to an 
imbalance in the quantum vibrational field of the body, rather than an isolated symptom. 
Homeopathic medicine uses the term vital force. Each animal responds differently to the same 
trigger. Homeopathy, since its inception with the publication of the first edition of the Organon 
in 1810, has been very effective in treating a wide range of illnesses, including many arthritic 
pains. When we chose to see each symptom as a clue to the whole animal, we seek treatments 
that encourage the animal to heal itself so the pain of arthritis resolves, and it, and other 
symptoms do not recur along with increased energy and alertness (a cure per the Organon).2 
Success in homeopathy depends on accurately discovering how these current mobility issues are 
unique to this individual, including all other prior and current signs apparently unrelated. Once 
an excellent, quantitative list of signs and symptoms is made, text books will help us discover the 
most closely matching homeopathic medicine.  
 
Many clients think all limping older pets have “arthritis.” Of course this is not true and a careful 
physical examination is needed to determine if this is a joint issue, a neurological one or more 
soft tissue. While homeopaths can prescribe, often successfully even when the specific cause of 
lameness is not diagnosed, it is nice to know if there is hip joint pain, neurological deficits to the 
rear limbs, muscle atrophy, etc.  
 
Most commonly, what clients call “arthritis” is osteoarthritis, or degenerative joint disease 
(DJD), usually caused by deterioration of the cartilage surrounding the joint. This includes 
Spondylosis of the spine. Multiple etiologies are suspected, including congenital and 
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developmental abnormalities, joint instability, joint trauma, defective articular cartilage structure 
and biosynthesis, and inflammatory conditions. The most common seen by Dr. Canapp are 
congenital and developmental abnormalities and joint instability.3 Septic arthritis usually 
presents with fever, hot joints, severe pain and systemic symptoms. This is most frequently seen 
in pets with compromised immune systems. Immune mediated polyarthritis is often breed 
specific, related to other immune diseases, possibly triggered by drugs and can be erosive or non-
erosive. This diagnosis, per se, would be unlikely to change the remedy prescriptions.  
 
Case taking for arthritis 
Case taking, of course, includes all symptoms, past and present, with quantifications. When case 
taking, Range of Motion and a 1-10 evaluation of pain are two concrete measurements you and 
the client can use to monitor progress. If there is heat in the joints, ask the owner how they would 
describe it and make your own notes to compare. Knuckling (demo to client), toe dragging, 
stumbling need to all be quantified.  
 
A key modality (what makes symptoms better or worse) for any mobility issues is motion. Is the 
pet like a creaky gate, worse when arising and better for limbering up; rises fine but continued 
motion (or in the history the first hint was after a long walk) worsens the gait; moves fine at a 
walk, but not chasing a ball or making quick turns. 
 
Another important issue is weather. Many joint issues are worse in cold, wet weather, so that 
would a common symptom that you would give less weight to. If the cat is only stiff when the 
weather is dry or hot, this would be a more unusual, therefore more useful symptom. 
 
Ask about concomitants (signs occurring at the same time, like diarrhea and vomiting). When 
they first noticed the lameness, was anything else happening – pancreatitis, vomiting, poor 
appetite, etc. Often we will hear that the problem (especially a more neurological lameness) 
occurred after vaccines, or chemical flea treatments. Spend time questioning for any possible 
etiology. 
 
Do a great physical exam, radiology or other diagnostics (only if critically needed since the 
remedies are selected less on these findings). Be sure to hand a list of the Early Warning Signs of 
Internal Imbalance,4 and carefully evaluate the animal for these, including any the client reports 
(crud in corner of eye on arising, etc). 
 
Rubrics 
This is where the New World Veterinary Repertory5 excels, as the Extremity Section is 
organized by animal anatomy more than human. There is anterior, posterior, the huge section of 
different types of pain (stitching, lancinating, burning, tearing, etc. that we cannot use) and a 
modalities section at the end.  
Back, vertebrae, spondylitis 
Back, sacrum and coccyx, exososes 
Generalities, Exostoses 
Extremities, anterior or posterior – Left or Right (if the condition is only in one place) 
Generalities, joints 
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Extremities, anterior (say it was shoulder arthritis), morning, or becoming cold, or pressure on, 
or rising from bed, or stretching out limb, or after walking in open air, warm..etc and there are 
many more. We will use your cases to discover many of the other applicable rubrics.  
 
Materia Medica 
Bryonia is much worse for any movement, even to being touched when they are in a lot of pain. 
Their pains are better in wet weather and from firm pressure so they often lie down on their bad 
limb.  
 
Calcarea carbonica  is another remedy commonly needed as it is a major polycrest (affects 
many animals and many systems), affects bones and is worse from cold, damp weather and 
getting wet. It is better from gentle movement outdoors.  
 
Causticum affects older individuals showing a lot of arthritic changes. Even though they are 
generally better for hot dry weather they can be helped by lying on damp grass.  
 
Rhus toxicodendron is the “arthritis” remedy, since it has the key symptom common to many 
sufferers – worse upon rising, but gentle motion makes it better. Worse for cold wet weather and 
at night.  
 
Cases 
Again, given the patients you will present in the talk, we will look at the many different 
remedies, any of them, in fact, that can help cure arthritis.  
 
One of my first “miracles” was a 10 year old, 15# male Dachshund whose treatment had begun 
with Dr. Deva Khalsa. The radiographs showed spondylosis of 10 thoracic and lumbar vertebrae. 
It looked like he had a second vertebral column. This was early in my career (1st year) so I 
continued the remedies prescribed by Dr. Khalsa, Bryonia in the AM and Heckla Lava in the 
PM. I believe they were 12c. They were continued for 3 months, with monthly radiographs 
demonstrating steady resorption of the exostosis, until at 3 months, the back looked 100% 
normal. At that time I did not yet understand chronic disease, nor did I have the Early Warning 
Signs of Internal Imbalance, so I cannot say if the dog was cured. He came in for his yearly 
vaccines for the next 2 years I was at the practice (I know…but it was 30 years ago) with no 
apparent other symptoms or recurrence of lameness.  
 
While the best treatments will be curative, sometimes in older animals we need to try some 
alternative prescribing. Again early in my practice (so few notes), I treated a 15 year old sheltie 
who had been raw fed, and only had a few vaccines. They called when she had been lame in the 
rear and none of their home care remedies had helped. She definitely fit the Rhus tox picture, 
being worse on first rising in the morning, then walking out of the lameness. She also fit the 
Bryonia picture, becoming more sensitive to touch, pain worse end the evening and at night. In 
the late afternoon she shifted to being stiff, not on rising from naps, but only after extended 
walking. I tried both of these and several other remedies for a few months with minimal 
response. Deciding to try to palliate this aging dog, she got Rhus tox in the AM and Bryonia in 
the PM with marked improvement. Her duration and quality of mobility increased by 60% and 
remained that way for at least a year.  
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Frequently goats with arthritic hocks have responded well to Rhus tox which is interesting since 
they love to eat poison ivy.  
 
Murphy is a female Belgian Malinois who presented at age 9 years with history of rear limb pain 
and aggression treated with Rimadyl and CoSeQuin which helped the mobility 20% but 
aggravated the aggression. On stopping both, the aggression resolved. Now the dog has too much 
weight in the front, spins on haunches before sitting down (did not do on Rimadyl), and sits with 
legs off to one side. He does not squat very far to urinate. Radiographs showed arthritic changes 
in the knees. He has a high ball drive, loves meats and vegetables, does not like to swim, nor be 
in the snow. The clinician often has found that aversion to swimming develops with age and is 
related to the rabies vaccine. They have only had him a few years, so do not know his water 
history. He is fairly lean. He has a mind of his own (stubborn?) and is very sweet. He does not 
like change. He burps. He has some pica. There are not a lot of strong, individual symptoms here 
on which to make a good remedy selection. The Repertory is the index of symptoms with the 
remedies that may cure the problem (from the tests on people or from clinical experience). I start 
with the rubric, “Extremities, arthritic, knees”. Bufo, Calcarea carbonica, causticum, ledum, Nux 
vomica and phytolaca are present. When the other symptoms (aversion to water, pica, averse 
change, burps) are added, the strongest medicine is Calcarea carbonica, which is the energetic 
pattern of oyster shells. The potency was 30c made into a stock bottle using 2 (#35) pellets in 
1/2C water. She would then shake the stock bottle four times, and put 4 drops in 1/4C water. She 
dosed every 3 days for 2 weeks, and we reevaluated. She was 50% better with the spinning, 
100% better with getting up with no haunch turn and general emotional state. We increased the 
shaking to 8 times, with 8 drops in ¼ C water and dosed q2d. Two weeks later there were no 
more positive changes, so we gave a single dose of a 200c. Two more weeks saw steady 
improvement, even with a newly adopted young dog demanding playtime. A year later the dog is 
still fine and on no supplement for joints. We did not re-radiograph. 
 
As Murphy shows, homeopaths do not focus merely on the arthritis and accompanying musculo-
skeletal problems – we look at the whole animal. Our goal is to resolve all the Early Warning 
Signs, other symptoms, improve overall energy level and joyousness. There are two concurrent 
approaches regardless of the diagnostic causes of the lameness. One is to deeply heal the 
energetic imbalance for long term health. Simultaneously, if needed, we give supportive care 
carefully chosen to not interfere with the homeopathic prescribing to strengthen, relieve pain, 
and nourish the joints, tendons, muscles and bones. No one treatment, or combination of 
treatments will work for every animal. Key to the integrative approach is individualization of 
treatment protocols. The owner’s observations are essential to evaluate the response as curative, 
palliative or suppressive, so keeping a journal is important. 
  
Higher rates of success with any homeopathic cases occur when you are reminding owners 
(email, newsletters, phone, workshops, webinars) that even slight lameness or other Early 
Warning Signs can now be treated.  
 
Holistic supportive care for arthritis that will not interfere with homeopathy 
Reiki by your staff or owners is very effective for pain, and I have seen animals, especially in the 
early stages, walk normally for years after several months of treatment. Have the family notice 
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all changes in the animal, not just focus on the mobility. Also notice what part of the body the 
animal presents for treatment. Remember that we offer Reiki to the animal and let them choose 
how much they want. You, your staff, outside Reiki practitioners or the family may treat with 
Reiki, which is totally safe with no side effects. 
 
Flower essences have no side effects. Some are specific for arthritis such as Run and Play (Green 
Hope Farms); Creak-Away (Spirit Essence); Animals Arthritis essence or Animals Arthritis 
Mixture (New Mexico essences); Arthritis/achy pain (Pet Essences). Some include arthritis in a 
senior animal formula – Senior (Anaflora); Graceful Aging (Spirit Essences); Senior citizen 
(Green Hope Essences). Each company with combinations also has single remedies that you may 
learn to prescribe. The Bach Flower Essences need a bit more individualizing as they are singles. 
You may use Rock Water, which is for inflexibility of any kind, along with Rescue Remedy. I 
have not found them to interfere with homeopathic treatment. 
 
Summary 
In an integrative practice, the approach depends on the training of the staff, the desires of the 
client and the condition of the patient. Having the client keep a journal on the changes seen after 
treatment, and recording the different treatments is key to knowing if you are moving towards a 
cure (all symptoms resolved and overall improved health) or merely palliating (one symptom 
better but no overall improvement and treatments/supplements need to be continued) or 
suppression (symptoms resolve yet a more serious illness appears).  
 
Offering training to clients in supportive care approaches is a good practice builder. Encouraging 
them to come in at the first hint of a problem (early warning signs) and having treatment you can 
offer at that time (Reiki, HTA, TTouch, Flower Essences, diet change, supplements, etc) builds 
the practice and helps the patient.  
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How Holistic and Homeopathic Approaches Heal the Planet and 
How to Enrich It Even More 

Christina Chambreau DVM, CVH 
 

Objectives:  
1. Be exposed to different approaches that help heal the planet 
2. Discover how to constantly evaluate your impact, then how to improve. 
3. Commit to making decisions that impact seven generations in the future. 

 
Most people are very aware of environmental degradation, whether they agree or disagree with 
the causes or whether they feel the need to take action themselves or think science and 
technology will fix all the problems. To have a great planet we want to live sustainably, be 
socially just and spiritually fulfilled. Our holistic list serves are full of anecdotal evidence of 
improved health when various environmental issues are addressed, such as toxic linings in cat 
food cans, pesticides sprayed on lawns, GMO and other crops using increasing numbers of 
pesticides causing immune problems in our pets.  
 
Many of the holistic approaches we select to heal our patients actually are helping heal the 
planet. However, some of them have a bigger environmental footprint and there are times when 
we could educate our clients to use healing methods that have no footprint. Wait, footprint, what 
is that? In the early 1990s, Mathis Wackernagel and William Rees1 developed a way to measure 
humanity’s demand on nature – of one person, a business or a country. Since then, other groups 
have developed variations to Environmental Footprint Accounting. Evaluating your own 
footprint and that of your business can be very educational, teaching you which of your actions 
take the most from the planet. Taken in total, we are using 1.5 times the amount of resources 
generated by the planet. The United States is using 5 times. Oops. University of Michigan has a 
very enlightening site showing the increased usage in the United States over the last few 
decades.2 
 
Around the same time, a Swedish pediatric oncologist was appalled by the skyrocketing 
incidence of cancer in children, so assembled a stellar group of researchers to find out why. The 
result was the Natural Step,3 a company who coached other companies on four key steps that 
would ensure sustainability when followed. Basically it was not taking more resources than 
could be replaced, not increasing toxins, not degrading the physical environment (ie. clear 
cutting, over fishing) and not fostering conditions so people can meet their basic needs. Every 
company who was trained in this framework for sustainable development actually netted more 
than in prior years. Helping the planet paid off immediately. Proposing very similar guidelines in 
2002, William McDonough wrote Cradle to Cradle and created the Cradle to Cradle Certification 
Company4 that is still setting the standard for a wide array of products today. 
 
These and many other resources can help you make decisions about your business and your 
lifestyle. Most of it, though, is merely common sense. Drive 3 blocks or walk? Put chemical 
pesticides on your lawn or use native plants. Buy bananas in September or apples (in the north) 
or the other way around in the south? Pick and freeze strawberries (if grown in your area) or buy 
them year around. Buy the printed AHVMA proceedings or get them digitally? Buy new 
uniforms or go to a thrift shop or have a local seamstress make them? Use disposable surgical 
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instruments or sterilize them? Invest in solar electricity, water, green roof and automatic light 
turnoff sensors or not? 
 
As an integrative veterinarian you are automatically helping the planet. Drugs and their 
packaging for both human and veterinary (including livestock drugs) use have a very high 
footprint and have been shown to be very detrimental to the environment.5 Every time you do not 
dispense a drug you are helping. The more holistic clinics lower their footprint by not duplicating 
the expensive (to the environment as well as in dollars) diagnostic equipment and kennel 
facilities, with some being merely a consultation room in their home. “Many cultures (Africans, 
Amerinds, Arabians, Chinese, Egyptians, Europeans, Indians, Japanese, Lapps, Sumerians, 
Tibetans etc.) evolved their own types of traditional medicine (TM) over centuries. TMs may 
provide cheap, safe and effective remedies for human and animal patients.”6 When using local 
plants in sustainable ways, they will benefit, not harm the environment.     
 
Now let’s look at a common sense evaluation of the footprint. Be thinking of other low and high 
footprint information for each one that applies in your practice. 

 
1. Modality 

a. Acupuncture – needles in paper, one use, need repeated treatments so gas; herbs 
farmed, shipped from china, packaging, repackaging, long term use, multiple 
prescriptions; tui na, radionics and put on ear. 

b. Chiro – activator; often repeated treatments so gas; mostly use of hands. 
c. Homeopathy – processing, packaging, repackaging; small doses so one bottle gives 

hundreds of treatments, more if pulsing or LM; If lucky – one treatment for life 
d. Reiki & other energy treatments – low 
e. Massage and acupressure – low 
f. Flower essences – raising plants; processing; packaging; dilute out so one bottle 

gives multiple treatments, though not as many as a bottle of homeopathic 
medicines.  

g. Essential oils and hydrosols – high footprint due to the large volume of plants used. 
h. Herbal – farming, processing, packaging; long term use needed. 
i. Machines (ozone, hyperbaric, whole body cryotherapy) – electricity, infrastructure; 

repeated treatments needed; can be done at home (ozone) 
j. MBRT – usually local source, few treatments; 
k. Diet – processed and shipped; locally raised sustainable. 

2. Facility – car; building; phone 
a. Car – type for better mileage; watch how you drive – speed, acceleration; weight 

(so use web affiliates rather than carrying supplements); stock your own plates, 
mugs, silverware, napkins and take out containers to eliminate disposables; 
maintain car well; schedule carefully to lessen driving; use nitrogen for air in your 
tires;7 and Hartsfield8 reports that UPS avoids left turns to save a lot of gas by 
making 3 right turns instead. 

b. Building – grass roof; cleaners; footprint of each construction or renovation 
materials; disposables; web sites of good ones; solar electricity; chemicals used for 
cleaning; hang out towels to dry; go paperless. 

c. Phone – research provider for their footprint 

117



 
Hartsfield8 suggests starting with small steps, then making small investments that produce big 
savings then making the big investments for lifetime savings. Her book is full of ideas, most 
accompanied by references and helpful websites. There are many books that can help you review 
your life and business practices such as Hartsfield’s. 
 
Homeopathy 
When a practitioner is successful with homeopathy and an animal is deeply cured, they often 
need no more treatment for the rest of their lives. When I cured a 10 year old of feline endocrine 
alopecia (had been getting depo since one year of age, now at q 6 weeks) the cost to the planet of 
excreted drug, manufacturing of the drug, needles, syringes, etc was 100% stopped. Three phone 
calls and 7 annual exams were the only contact before he died at 17. So homeopathy and other 
curative modalities help the environment by curing the animal at the energetic level so they 
rarely, if ever, even need more holistic treatment.  
 
In addition, homeopathy can be directly used to decrease toxic effect of veterinary medicines. 
Boxall5 states that large amounts of antibacterials, antifungals and parasiticides from aquaculture 
and agriculture are more harmful because they bypass any water treatment plants, finding “their 
way directly into soils and surface waters…” Quoting other sources, he says aquaculture used up 
to 194,000 kg of antibacterials in 2002, “estimates for the total use of antibacterials in US 
agriculture range between 8.5 and 11.2 million kg annually.”  
 
Dupree9 speaks of “the symbiosis of a healthy environment, curative medicine (homeopathy), 
and wholesome nutrition (organic and sustainable) as an influence in global health….each part of 
the whole is dependent on each of the other parts…making the whole greater than the sum of 
the…individuals…” He later includes the soil, air, water and plants as parts of the whole. One of 
the joys of homeopathy is that we always examine the patient as part of his/her environment and 
family, often causing problems in the people (or the farm) to resolve in the process of healing the 
herd or individual animal. By looking at the larger picture, we can encourage choices that help 
our planet. Dupree goes on to say, …”the fast food hamburger or the bowl of kibble or the 
bucket of sweet feed starts to take on a greater significance than just to [ease hunger]” Is it 
optimal nutrition? Did the farming practices help or hurt the earth and the producers? What was 
the eco footprint of the shipping?  
 
Homeopathy is more than merely healing the individual in front of you. Curing breeding stock 
will change the future in a positive way. Dupree adds that prescribing for livestock to be eaten 
improves the nutrition for people and other animals eating that food. Identifying obstacles to cure 
generally improves our eco footprint when treating agricultural or companion animals. Sheaffer10 
echoes much of Dupree’s work, starting using homeopathy with dairy herds in the early 1980s. 
His conventional farmers were first impressed with the effectiveness of homeopathy, then were 
able to see the benefits of improving their farming methods, moving towards organic and 
sustainable ones.  
 
Homeopathy can also heal the soil and prevent pests so food production need not be damaging to 
the planet. Kaviraj11 compares using biological controls on a chrysanthemum crop (6 needed to 
be sprayed q 1-4 weeks) to homeopathic control (maximum of 4 remedies sprayed once only and 
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only if pest is present), thus lowering the footprint dramatically. Since we consider the terrain, 
not the infectious agent, to be the problem, hIPM (homeopathic integrative pest management) 
may build up the strength of plants attracting the pests. For example, Coccinella septempunctata 
made from the aphid-eating ladybird has been shown to strengthen vulnerable plants. Kaviraj has 
had success applying the standard materia medica for remedies needed for plant ailments. 
Aconitum is effective from conditions where symptoms set in with rapidity, such as rust, 
especially if the weather was cool and dry and arnica is used for any condition secondary to 
injury, like tumors secondary to pruning trees. It is also good for wilting after transplanting. 
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Other books and resources of interest to sustainability: 
www.facebook.com/SACHET (a group created at the last lecture at AHVMA) 
McDonough, W. Upcycle 
Logan, K. Clean House, Clean Planet. NY, NY: Pocket Books, 1997 
Hartmann, T. the Last Hours of ancient Sunlight. NY,NY: Harmony Books, 1998 
Proulx, E. Make It Last. Dublin, NH: Yankee Publishing 1996 
www.awakeningthedreamer.org – wonderful workshop 
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The Versatile Genius of Mushrooms: Fighting and Preventing Disease 
Cornelia Cho M.D. 

 
Objectives:  

1. Learn about the use of Mushrooms and Fungi in treating disease, modulating the immune system, 
speed wound healing, preventing and treating cancer, improving CNS function, and killing pathogens. 
 
Just to be clear from the outset, despite titling the talk “The Versatile Genius of Mushrooms”, I do not 
want to discriminate against other members of the Kingdom Fungi, many of which are some of our most 
valuable allies in fighting and preventing disease, and so they too are included in this talk. 
 
Mushrooms and mammals share many qualities. We are both heterotrophic (requiring external food 
sources); we breathe in oxygen and breathe out carbon dioxide and water. One result of these shared 
qualities is a fortuitous one for us mammals; because in order to be able to successfully grow a fruiting 
body and disperse spores, mushrooms manufacture numerous compounds to protect themselves from the 
depredations of various pathogenic organisms: viruses, bacteria, protozoa, molds, and parasites. How 
lucky are we? It turns out that the compounds mushrooms have developed are capable of protecting us 
mammals from many of the same unpleasant organisms.1,2,3 
 
And Fungi have been at it for a very, very long time. They have been on the planet for hundreds of 
millions of years longer than the plant or animal kingdom. As a result, they are very, very good at what 
they have figured out to do, to be able to take whatever substrates are presented to them and explore how 
not only how to utilize components for themselves, but also to share and exchange nutrients with 
members of the plant kingdom around them. 
 
In this portion of The Versatile Genius, we will be discussing the medicinal applications of Mushrooms. 
There are studies involving both human and animal subjects. In addition to some of the ones people may 
already be familiar with, I’ll highlight and discuss some of the lesser known or more emerging 
mushroom superstars. Detailed charts are available from resources such as The Fungal Pharmacy2 and 
Mycomedicinals4  
 
A Summary of what we will cover: 
Immune system effects 
Cancer: uses in prevention, treatment, and cure 
Anti-pathogen activity 
Regulatory effects on Inflammation, Coagulation, Cholesterol and Blood Sugar 
Nutritional supplementation 
Skin/Wound Healing 
Central Nervous System Effects/ CNS healing 
Stamina/Viagra effects 
Tooth Decay Prevention 
Some Cautionary Advice 
 
Immune System 
Immune Boosting: Many mushrooms show immune-boosting effects. More specifically, there are a 
number of constituents that have a potentiating effect on a host’s existing immune system. These 
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constituents cause Natural Killer Cells, T cells and macrophages and more to be able to better do their 
jobs. That is, they are immune-potentiating. Mushrooms have been shown to increase levels of 
complement 3, interleukin and interferon, in vitro and also in vivo as well. Some of the chemicals 
identified in mushrooms include terpenes, alkaloids, coumarins, lectins, flavonoids, beta-glucans, a 
number of polysaccharides and a host of other compounds.2,5-7 
 
Immune Regulating: One of the conditions that medicinal mushrooms can alleviate are auto-immune 
disorders. So here we have an immune system that’s decided to get overzealous and attack parts of the 
host’s body. Rheumatoid Arthritis, Systemic Lupus Erythematosis, Scleroderma to name a few. 
Mushrooms have a track record of helping the symptoms of these diseases and in some cases eliminating 
them.2,4,6-8 
 
Immune Suppression: now why would I be including this heading in a talk about medicinal effects of 
mushrooms and mushrooms being our allies? Because the whole Transplantation Industry basically 
would not be possible without the drug cyclosporine. And you guessed right if you guessed that 
cyclosporine is derived directly from a fungus. Cyclosporine is also used to treat some auto-immune 
disorders such as myasthenia gravis and inflammatory bowel disease.9	   
 
Cancer: uses in prevention, treatment, cure 
Prevention: 
One of the inspirations for many dietary changes has come from examining certain populations noted for 
increased longevity and health. Who today is not familiar with the Mediterranean Diet and the health 
benefits of red wine and olive oil?  
 
So there are similar stories linked to mushroom consumption. One place is Nagano, Japan where Enoki 
mushrooms, Flammulina velutipes, are grown and consumed in great quantities. The cancer rate is 
significantly lower in farmers who grow and consume Enoki compared to non-farming citizens.10 
 
Treatment: 
One of the one of the leading adjunctive cancer treatment medicines in Japan is Krestin, a drug derived 
from the Turkey Tail mushroom, Trametes versicolor. It helps reduce nausea and other side effects of 
chemotherapy and keeps WBC counts higher. Despite an excellent track record in Japan, Krestin is not 
FDA approved because it’s an extract rather than a single identifiable compound.11 
 
Cure: 
Four years ago, at the American Herbalist Guild Conference, Paul Stamets gave the keynote address. His 
talk was fascinating talk on many levels, but the most moving was Paul talking about his 84 year old 
mother calling him to reveal that she had stage 4 breast cancer. Because her case was so advanced, 
basically at the “put your affairs in order and hang the crepe” stage, her doctor suggested that she 
consider looking into a trial being done at Bastyr University, the Naturopathic University, using Turkey 
tail extract. Her son, Paul Stamets, was actually supplying the supplements. She decided to bite the 
bullet and take the turkey tail, 1 year later, there was no evidence of breast cancer. 
 
As if that weren’t impressive enough, Paul had also been contacted by Dr. Paul Nghiem, at the Seattle 
Cancer Care Alliance. Dr. Nghiem specializes in Merkel Cell Carcinoma, a solid tumor skin cancer with 
an almost universally poor prognosis. They asked him to come in and meet with them because of several 
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cases they’d had of patients basically sent home to die who came back with no trace of cancer. When 
questioned on their surprising recoveries, the patients all admitted to having taken mushroom 
supplements. The Seattle Cancer Center asked Paul to come talk to a group including their doctors, 
pathologists, and cell biologists to discuss his product as it seemed that was what these people had taken. 
One of the qualities of Merkel Cell Carcinoma that makes it hard for the body to eradicate it is that the 
tumor cells have the ability to ‘cloak’ themselves from Natural Killer (NK) cells. Through some yet-to-
be elucidated mechanism, the mushrooms help ‘uncloak’ the tumor cells then allowing the NK cells to 
do their job.12 

 
Anti-Pathogen 
As I had mentioned in the beginning, we share certain, shall we say ‘interests’ with mushrooms. We 
need an outside food source, we need certain nutrients to function well, we need a certain amount of 
moisture, an ability to osmoregulate, etc, etc. In order to reproduce, we need to live long enough become 
sexually mature, find a mate, and bear young. 
 
In order to not succumb to the depredations of bacteria, viruses, molds, yeasts and other pathogens, 
mushrooms have developed the capacity to manufacture their own antibiotics and antivirals. In a quick 
flashback to High school science, one of the mainstays of allopathic medicine, penicillin, is derived from 
a fungus, Penicillium notatum  
 
It turns out the higher fungi also produce quite an arsenal of equally impressive antibiotics as well as 
chemicals that fight viruses, molds, yeasts, protozoa, trypanosomes and nematodes.2,4-8 

Antiviral - Mushrooms extracts from the Agarikon - Fomitopsis fomes officinalis have shown greater 
effectiveness in killing smallpox virus than current chemical antivirals. 
 
Anti-protozoal - Lentinus strigosus produces trypanocidal compounds effective against the trypanosome 
responsible for Chagas Disease.13 Some of you may have seen articles touting Chagas Disease as the 
New HIV. The disease, though problematic and transmissible from mother to child, is not actually as 
fatal as HIV, but it is a significant problem.  
 
Regulatory effects on Inflammation, Coagulation, Cholesterol, and Blood Sugar Many of us are 
familiar with the ability of herbal medicines such as Ginseng and Ginger to induce homeostasis or 
balance to the human body. A number of mushrooms have similar capacity to do so for humans.2 

 
Nutritional supplementation   
Aside from the above-mentioned compounds that fight infection, inflammation, dysregulation and 
cancer, mushrooms can provide other nutritional benefits in the form of Anti-oxidants which heal free-
radical damage, Pre-biotics which provide fiber optimal for a healthy digestive,6 and Vitamin D found to 
be increasingly important in many of the body’s major glandular functions.14 

 
Skin/Wound Healing:  
Wound Healing:  Using Ganoderma spp fiber as a matrix for tissue healing. Comparison studies using 
cotton gauze, crab shell chitin and Ganoderma chitin (Sacchachitin) as a scaffolding show superior 
healing with Ganoderma chitin over the other two. Complete healing accomplished faster and with no 
scarring after creation of a full thickness wound on rats. The cotton gauze resulted in significant scarring 
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and much slower healing.15 The application of Ganoderma tsugae powder also sped up healing times for 
decubitus ulcers in human clinical trials.16 
 
One of the most profitable industries in the world is the beauty industry. A number of products currently 
on the market contain fungal extracts derived from a number of different species. Some mushroom 
constituents protect against UV radiation, produce skin-lightening and skin-whitening effects, stimulate 
skin surface immunity, work on deeper dermal levels to prevent premature cellular aging, have a 
keralytic effect and help in dandruff control.2 

 
Central Nervous System Effects/ CNS healing 
CNS Healing: Alzheimer’s Disease is reaching epidemic proportions. What is there in the mushroom 
armamentarium that could provide hope in this arena?  Hericium erinaceus. This extremely delectable 
mushroom, also known as Lion’s Mane, Monkey Head, Yamabushitake, and Pom Pom mushroom, has 
been found to have Nerve Growth Stimulating Factor. Controlled Double-blind placebo Studies have 
been done in Japan on elderly adults with cognitive impairment showing significant improvement in 
those who received Hericium.17 

 
CNS Effects: When you decide to become president of a mushroom club, you become the target of more 
than a few chuckles and arched eyebrow looks. All mainly due to one species of mushroom, the 
Psilocybe spp. Long revered by those seeking mind-altering experiences, Psilocybe extracts have gained 
increasing credibility as a therapeutic modality. Psilocybin extracts have been demonstrated to provide 
relief for severe Obsessive Compulsive Disorder, for fears and anxiety associated with terminal illness 
diagnosis, for sufferers of cluster headaches and for those suffering from depression.18-21  
 
Stamina/Viagra effects 
Some of you may recall the controversy around five record-breaking world records set by Chinese track 
athletes during the 1993 National Games in Beijing. There was a hue and cry about steroid use, but no 
evidence was found. Turns out those athletes were using a tonic made from the fruiting body of a fungus 
that parasitizes a certain moth larvae found in the Himalayas.  These are the fruiting body of Cordyceps 
sinensis. Purportedly, the discovery of the medicinal properties was prompted by shepherds noticing 
their yak charges seeking out and munching the cordyceps and shortly afterwards becoming frisky and 
energetic, heading straight into mating season.22 There are many other kinds of Cordyceps species all 
falling under the category of Entomopathogenic fungi (Insect-eating fungi), which will be discussed in 
my second talk, The Versatile Genius of Mushrooms:  Cleaning up The Environment - Mycopesticides. 
Unbeknownst to many, similar species with similar properties can be found throughout the Southeastern 
United States (Elliott-personal communication). 
 
This particular fungus has gained such popularity that it has made the news because of multiple murders 
committed in rival villages over picking rights. Fortunately, in order to sample the effects of this group 
of fungi, one does not have to travel to Tibet or worry about being murdered for one’s stash, for as with 
many other mushrooms, the mycelia can be cultured and grown under laboratory conditions.2  
 
One of the traditional uses for Cordyceps is its purported benefit as an increaser of sexual vitality. Some 
very preliminary laboratory studies in China show that Cordyceps extract can increase the production of 
testosterone in steroid-forming cells and improve the quality and quantity of sperm in boars with low 
sperm counts.2  
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Tooth Decay Prevention 
Studies have been done using Shiitake and other fungal extracts on reduction of plaque and caries.23 

 
Some Cautionary Advice 
If you intend to collect your own armamentarium of medicinal mushrooms, then I have a few qualifiers 
to keep in mind: 
 
Toxins: Be mindful of the area you collect in. Dr. Denis Benjamin relates a story where he got severe 
gastrointestinal distress from eating Meadow Mushrooms, Agaricus campestris, that he collected in a 
cemetery near his home. Turns out the area had just been sprayed with a combination of herbicide, 
fungicide and insecticide the day before he picked his haul.24 

Heavy Metals:  Some mushrooms are known hyperaccumulators of heavy metals such as cadmium and 
arsenic. It is helpful to know where your mushrooms have been grown or collected from. Another 
interesting way of getting heavy metal poisoning occurs as a result of the astronomically high prices that 
Cordyceps now command; unscrupulous purveyors have taken to adding weightier substances, such as 
lead, to their products.25 

 
Monomethyl Hydrazine: a note for Raw Food Enthusiasts - mushrooms must be cooked before 
consuming in order to get their benefits. The nutrition and enzymes are locked away behind a chitinous 
wall which needs application of heat to access the goodness within. More importantly, many raw 
mushrooms contain hydrazines, highly carcinogenic compounds that are driven off by cooking. 
Monomethyl Hydrazine is a compound also found in jet fuel and on any salad bar featuring uncooked 
button mushrooms.25 

 
Illegality of owning Psilocybe spores and fruit bodies: Psilocybin mushrooms are currently classified as 
a Schedule 1 drug, putting them in the same league as Heroin and PCP. In fact in the state of Georgia, 
it’s not just illegal to possess the fruiting bodies, it’s illegal to possess the spores. 
Overdosing: Sometimes people decide if a little is good, more is better. Two vignettes where it wasn’t a 
good idea. 
 
The upshot of this talk is this:  Mushrooms have already been here with a 300 million year head start on 
figuring out solutions to many of the challenges we face today. In the process, they have figured out how 
to make millions of different chemical compounds. Many more of the less well-known species deserve 
attention for the compounds they yield up once we focus our attention on them. This is a field brimming 
with possibilities, the “Plastics” of our time. We don’t need to reinvent the wheel; we need to figure out 
how to attach the wheel to the vehicle we’re driving in. 
 
Projections for the future:  Could replace the giving of antibiotics to livestock. Could help humans and 
animals live longer healthier lives, with less cases of cancer, diabetes, allergies, etc 
 
HANDS-ON LAB PORTION: This talk will be interspersed with pictures of medicinal 
mushrooms, some of which will then be available ‘in person’ for you to admire, sniff, touch and 
taste. In addition to the talk, there will be an experiential portion of the seminar for participants 
to examine medicinal mushroom specimens and sample mushroom teas and tinctures and 
possibly even a mushroom dessert.  
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The Versatile Genius of Mushrooms: Cleaning up the Environment 
Cornelia Cho M.D. 

 
Objectives:  

1. Learn about the use of Mushrooms and Fungi to manage and control waste products, toxins, and 
coliform bacteria.   

2. Learn how they can prevent further damage to the environment.   
3. Learn how they can be used in place of toxic pesticides for fire ant control, termite control and 

more. 
 
Mushrooms have been around a lot longer than we have. 300 million years at least. So to paraphrase 
food television chef personality, Anthony Bourdain, on his commentary about Chinese consumption of 
animal innards, “When you have a couple thousand years to perfect a recipe, you can make just about 
any part of the animal taste absolutely delicious.” 
 
Mushrooms have figured out and are still figuring out how to make just about anything they are served 
up, if not delicious, at least ‘consumable.’ They can break down complex hydrocarbon compounds, e.g. 
insecticides, herbicides, diesel fuel into just hydrogen and water. Some of those things have been 
pathogens, nematodes, chemicals such as BPA, PCBs, DDT, Atrazine,1 plastics such as bowling ball 
plastic,2 polyethylene,3 pollutants such as effluent from the paper-making process, and toxic dyes, etc.4  
 
Mushrooms also have the capacity to sequester certain compounds. This means they can be deployed to 
selectively filter out heavy metals from a given environment. Some of them also selectively uptake 
radioactivity as discovered when jars of pickled mushrooms that had been picked at downwind from 
Chernobyl set off detectors at airport security. This means potential to remediate sites contaminated by 
nuclear waste.5 
 
They can kill coliform bacteria and prevent many of these substances from entering groundwater. Some 
pilot studies show a significant reduction in coliform bacteria counts in storm runoff drainage piped 
through large mushroom filtration zones (bunker spawn areas). This has implications for treatment of 
human waste as well.6,7  
 
No odor chicken coops? One of the more amazing experiential moments for me was to be standing in 
the middle of Tradd and Olga Cotter’s 20+ denizen chicken coop and smell no odor of chicken manure 
whatsoever. The ground beneath the coop is underplanted with King Stropharia (Stropharia Ruguso-
annulata) a mushroom whose mycelia kills E.coli and other bacteria. King Stropharia are also known as 
Wine-caps, a highly esteemed edible mushroom.  Cotter’s odor control system only needs replenishing 
once a year with hardwood chips and mushroom spawn.1 
 
This has significant implications for Confined Animal Feeding Operations (CAFO) management, or 
even for something less extensive, for example, those of you who have animal boarding as part of your 
practice, what kind of animal waste management program do you currently have and could it benefit 
from the addition of mushroom bunker spawn?  
 
Sustainable Substitution Solution: On a completely different tack, mushrooms can replace many current 
less sustainable or more toxic processes. Originally to get a lovely shade of Acid washed jeans, a 
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mixture of concentrated Chlorine and pumice stone in large tumblers was used, a process which quickly 
degrades equipment, and has a significantly toxic run-off. Currently, in a widely-used process dubbed 
“Biostoning” enzymes isolated from a fungus, Trichoderma reesei, are marinated with the target jeans to 
produce the exact same look with much less environmental impact.8  
 
Another example of using mushrooms to create more sustainable, decomposable stand-ins for toxic-to-
make, hard-to-degrade products comes from a company called EcovativeTM. The two founders took their 
graduate school project and have created a thriving business growing mushroom mycelia on organic 
substrates to create replacements for StyrofoamTM packaging, building insulation, and car parts. 
SteelcaseTM, Crate & BarrelTM and DellTM computers are two companies that are currently using the 
mushroom cushioning to ship their products. FordTM Motor Company is using their process to fashion 
interior components for automobiles.9 
 
The Textile Dye industry:  two ways fungi can come to the rescue here:  1) Detoxifying Dye Effluent 
before it enters streams and rivers. In researching Mycoremediation literature, one of the target areas of 
study is uncovering fungi that can break down chemicals discharged into streams as a result of the dye 
process,4 2) a source of non-toxic textile dyes. Here is an array of the colors that can be produced from 
mushroom dyes. Some of these are currently being log-cultivated in Europe as a source of dyes. And, 
because the dyes in mushrooms have a particular affinity for protein fibers, like silk and wool, 
something we could eventually see on our shelves are mushroom-based hair dyes.10  
 
The Paper Industry:  similar to the Textile Industry, fungi can both detoxify the existing 
processes and provide non-toxic replacements. Pulp and paper is the third largest industrial 
polluter to air, water, and land in both Canada and the United States, and releases well over 200 
million pounds of toxic pollution each year. One effluent byproduct of the industry, known as 
‘black liquor’, can be degraded, “biobleached” and recycled using a number of white-rot fungi.11 
 
Mushrooms can also be deployed to recycle paper both at a grassroots level or higher because 
shredded paper or moist cardboard can be used as a substrate for growing a number of edible 
mushrooms. Here is a picture of pink oyster mushrooms grown by the Vice President of our club 
on a telephone book. 
 
Mushroom Paper: many polypores can be used to make paper. Very fine, high quality paper can 
be formed using nothing but water and the pulped mushroom fruiting body. No bleaching, no 
black liquor. Most of these mushrooms are polypores and could potentially be cultivated 
specifically for this use. 
 
Reducing the Waste Stream, Us?. Research currently underway to develop an environmentally sound 
low energy impact way to dispose of the human body by harnessing mushrooms' ability to break down 
organic material.12  

 
Projections for the future: The potential to remediate superfund sites and discussion about the 
methodology. 

 
HANDS-ON LAB PORTION:  Extremely inexpensive low-tech filtration model using different species 
of mushrooms that specialize in each of these areas combined to provide a combination 
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biological/chemical/heavy metal filtration unit to purify water systems. (NOTE: will need to have some 
tarps to put under the fountain or possibly a small child’s wading pool) 
 
Samples of mushroom paper, mushroom-dyed wool and silk 
 
Mycopesticides:  Cordyceps as an Ally, using fungi to control insect pests 
 
Try to imagine a world where we no longer have to apply pesticides to control undesirable insects. Many 
people are already familiar with the bacterial organism, Bacillus thuringiensis (Bt) which has been 
successfully and safely used to control a number of different insect pests non-chemically. But they are 
much less familiar with the impressive array of naturally-occurring Entomopathogenic fungi (EF) 
species, i.e. insect-eating fungi that already parasitize specific host insects and can be deployed in a 
similar fashion. 
 
For many reasons, economic, capitalistic, regulatory, etc, the growth and development of this 
form of natural pest control has been embraced in Asia, South & Central America, South Africa, 
and many other countries in the world, but not yet here in the U.S.13,14 	  
 
One methodology that is in use in the Southeastern U.S. involves harnessing knowledge about 
the rise and fall of a naturally occurring EF which attacks cotton crop pests. There is a 
monitoring and notification system in place that lets farmers know when the EF will be active so 
that they can then reduce their applications of chemical pesticides. 
 
EF, have already been used to wipe out locust plagues in Africa within 14 days after one application and 
to control spittlebugs that attack a major subsistence crop in Brazil.14 
 
Other EF, such as Cordyceps spp., can be used to eradicate undesirable social insect colonies. That is, 
these fungi can provide non-toxic, non-chemical ways to treat fire ants, termites and carpenter ants. 
These colony insects normally have elaborate defense systems in place to avoid infection by these fungi. 
Researchers have discovered ways to circumvent these defenses, target the colonies and eradicate them 
for several years following treatment.1,5  
 
Examples from Tradd Cotter of Mushroom Mountain and from Paul Stamets in his 2006 Bioneers talk. 
Fire ant population in Tradd’s yard rendered harmless in <24 hrs. 15 Paul using the Cordyceps to fight 
carpenter ants in his Washington state cedar home.7 

 
Two areas of obvious significance to Veterinarians: 
I. In 2006, a study estimating the economic costs of fire ants in the United States put the figure at that 
time at $6 billion.16 Fire ants cause both direct and indirect damage to livestock, attacking and killing 
young animals and blinding and wounding older ones.  
ll. Household Pets and their Chemical Load. 
Clearly anything that can reduce the exposure of household pets to insecticides and herbicides 
such as, hydramethylnon (Amdro TM), chlorfenapyr (Phantom TM), and imidacloprid (Premise 
TM) and a host of other chemicals would contribute significantly to overall pet health. Pets 
spend their time low to the ground and carpet, sniffing, digging in, lying on, rolling on, and 
licking the substances in their immediate environment. 
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Another exciting area of research is using fungi to save the Honeybee population. EF specific to 
Varroa destructor mites has been shown to reduce predation on honeybee colonies.17 
 
One article from 2007 lists the countries that currently have mycopesticides on the market. I 
think one way of us reducing our toxin exposure in general is to educate more and more people 
about the available options so they can choose not to use toxic substances. 18  
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Mushroom Poisoning Syndromes 
Cornelia Cho M.D. 

 
Objective:  

1. Learn about aspects of Mushroom Poisoning in Pets - presentation, diagnosis, 
differential, treatments, and resources available, newer life-saving treatments. 
 
Introduction: 
I am a private practice pediatrician who also happens to be president of the Mushroom Club of 
Georgia. In both our realms, mine as a mushroom club president and yours as a practicing 
veterinarian, DOGS RULE. Mushroom ingestion, witnessed or presumed, by dogs is the number 
one reason for calls to mushroom experts across the country; and dogs are the animals you are 
most likely to deal with as far as ingesting mushrooms. 
 
In medical school, deciding to become a pediatrician means you get a lot of teasing from your 
classmates about deciding to become a “veterinarian.” Your patients can’t tell you what’s wrong 
with them. You have to deal with the psychology of not just handling the patient, but handling 
the “parents” as well. A great deal more detective work and observation is often needed.  
 
So in exploring the mushroom toxicology literature, ironically, one of the scenarios most in 
alignment to your field is that of the child who has ingested a mushroom. They eat them raw, 
they often can’t communicate the quantity eaten or any other information useful to pinning down 
the diagnosis.1 
 
During my research, I found articles and texts with various ways of organizing the syndromes 
associated with the different mushroom toxins. Most of the information discusses human 
poisonings, and there are some important differences between the way mushroom syndromes 
present in humans vs. animals. Some are very obviously different, for instance, pets don’t often 
consume a glass of red wine with their meal of mushrooms. Some syndromes are rarely fatal to 
humans, but fatal to dogs and cats, some were extremely unlikely to occur in North America.2 
 
So, in preparing for this talk, I thought, as a clinician, how would I want the information 
arranged? First, it’s useful to know what is likely show up in the office most often. Then, I want 
to know how to avoid missing something vital where observation and intervention would stop a 
bad outcome. Then, information about what to expect and how to manage other less common 
syndromes. And lastly, the unusual and uncommon, just in case it turns up at my doorstep. I will 
also list mushrooms associated with these syndromes. 
 
So I will discuss Gastrointestinal Syndrome first; then Amatoxin poisoning---the most common 
reason for human and dog mushroom related fatalities (responsible for 95% of human mushroom 
fatalities); then syndromes that often have a GI distress component + Central Nervous System, 
Sympathetic Nervous System and Cardiac symptomatology; and finally less common and 
unusual presentations.1,2,3,4,5,6 

 
Gastrointestinal Distress is the most common presenting symptom both in humans and in pets. 
With humans, the more rapid the onset of symptoms after ingestion, the better. If you are going 
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to have an upset tummy after eating mushrooms, you want it to happen at the under 4 hour 
mark. Symptoms starting within four hours of ingestion are much less likely to be caused by the 
deadly toxins. With respect to animals, it is less clear cut. Not only is it often not possible to 
know the time of ingestion with respect to animals, but some of the more rapid onset toxins 
unfortunately can be fatal to dogs and cats.1 
 
If the presentation is GI distress alone, then the prognosis is generally better. If the GI distress is 
accompanied by other Central Nervous System, Sympathetic Nervous System and Cardiac 
involvement, the picture becomes less rosy. These will be discussed after Amatoxin. 
 
Gastrointestinal Syndrome - GI distress alone 
The most common adverse result of mushroom ingestion involves gastric distress which can 
include nausea, vomiting, diarrhea, and abdominal cramping. Symptoms usually appear within 
20 minutes to 4 hours after ingesting the mushrooms and normally pass after the irritant had been 
expelled. When there has been vomiting and diarrhea, start rehydration to replace lost fluids and 
electrolytes. Fortunately, it rarely becomes severe enough to present to the hospital. Occasionally 
though, the cramping can be severe enough to give the presentation of a “surgical abdomen.” 
 
IMPORTANT: If the gastrointestinal distress begins 6 to 24 hours after ingestion of the 
mushrooms, there is a possibility of a very serious toxicity from Amatoxins. 
 
Amatoxin Syndrome – delayed GI distress, Liver and Kidney failure, Coagulopathy, Death 
 
Mushrooms: Amanita phalloides, A. ocreata, A. verna, A. bisporigera, Conocybe filaris, 
Galerina marginata (syn. G. autumnalis), G. venenata, Lepiotia castanea, L. helveola, L. 
subincarnata (syn. L. josserandii), L. brunneoincarnata, L. brunneolilacea, and close 
relatives. 
 
The common names of these mushrooms says it all: Destroying Angel, Death Cap, Deadly 
Galerina… 
 
Death Cap or Amanita phalloides: The allure of these mushrooms for humans is that they tend to 
fruit in abundance and are also very similar in appearance to choice edible mushrooms that grow 
in Southeast Asia; a number of the victims have been immigrants to North America. They are 
also meaty and victims say they are the most delicious mushrooms they’ve ever eaten. The allure 
for dogs is that they often smell meaty or fishy (and that’s just what we humans can detect. Who 
knows what else they’re detecting?) 
 
These are some of the most deadly mushrooms and Amatoxin is the reason. Amatoxin is a 
cyclopeptide that prevents the formation of new cells by blocking RNA polymerase, a key 
enzyme responsible for making new cells. Without cell replacement, the liver and kidneys, being 
the most rapidly regenerating organs in the body, begin to fail. 
 
The syndrome has four stages. First, the toxin starts working soon after ingestion, destroying the 
victim’s kidney and liver, but the patient experiences no outward symptoms until 6-24 hrs after 
ingestion. During the second phase, GI distress begins, often including severe hypersalivation, 
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abdominal cramps, violent vomiting and diarrhea-often bloody-and lasting for about 24 hrs. In 
the third stage, which some dub the ‘Honeymoon phase’, the patient often seems better and is 
sometimes is even discharged from the ER or hospital. Checking Liver enzymes and INR would 
reveal that the fourth stage is about to commence, starting with kidney and liver failure, then 
commencing to multi-system organ failure, clotting failure and death. Once multi-system organ 
failure has begun, prognosis is grim. 
 
Again, as with treating other mushroom poisonings, there is a great deal of old information out 
there still being proposed as possible current treatment. Sources still list Penicillin, N-
Acetylcystine, and Hemoperfusion as possible treatments. None of these have proven effective 
and may actually interfere with therapy. In the recent past, a number of victims received liver 
transplants as treatment for amatoxin poisoning. Hopefully with newer information, this drastic 
procedure can be avoided. 
 
The cornerstone of treatment is making the patient N.P.O + starting aggressive hydration. Two of 
the body’s main avenues of excretion are through the kidney and the liver. Amatoxin is secreted 
through the kidneys, often not without causing acute tubular necrosis. But the real problem is in 
the hepatic system, where it attaches to the bile transport system, remains un-metabolized, and is 
cycled and re-cycled repeatedly through the bile ducts, gall bladder, portal system and liver, re-
poisoning the body with each pass. If the patient can be kept aggressively hydrated with IV 
therapy, they can often secrete enough amatoxin through the kidneys to be able to survive. Liver 
enzymes levels and blood clotting factors must be closely monitored. 
 
Two newer treatment methods have yielded promising results. Dr. Todd Mitchell of Santa Cruz, 
California, an internist, is often cited as a contact for Intravenous silibinin (Legalon SILTM) a 
hepatoprotective drug based on Milk thistle (Silybum marianum) extract. He has now 
successfully treated 75 patients with the drug, but due to pharmaceutical company buy-outs, no 
longer has company support or access to data from the studies.7, 8, 9 

 
In the meantime, he has worked with another procedure which takes advantage the anatomy of 
the gall bladder being a part of the portal system. First Somatostatin (OctreotideTM), a drug that 
closes the sphincter of Oddi, is administered. This effectively sequesters amatoxin in the 
gallbladder. Then, through ultrasound-guided needle-catheterization with an 18-21 guage 
trochar, the gallbladder is drained of fluid and the bulk of amatoxin removed from the body. Dr. 
Mitchell has worked with patients and doctors in Vietnam, China and India with good successes 
so far.9 
 
More pertinent to this audience, one of his cases involved Kasey, a miniature Australian 
Shepherd. His owners drove a urine sample from Sacramento to UC Davis, where a Mass 
spectrometer analysis showed definitively that he had amatoxin poisoning. Interestingly enough, 
UC Davis is the only place in the country that does this procedure and will only do it on dog 
urine, not human. Kasey was able to undergo the gallbladder cannulation procedure and 
recovered beautifully.10 
 
If you have any reason to suspect that a patient has ingested an amanitin-containing mushroom, 
DON’T WAIT for symptoms to appear! There is no antidote for amanitin poisoning, and the 
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best hope is to rush the person to the hospital where the toxins can be removed before being fully 
absorbed into the body. In severe cases (as measured by liver enzyme levels and blood clotting 
factors) experimental use of IV silibinin and gallbladder cannulation may help enough that a 
liver transplant can be avoided.  
 
Mammalian-Mushroom Chemical Analogues: Prior to discussing the next 3 syndromes, it can 
be useful to look at how the toxins involved closely mimic the effects of mammalian 
neurotransmitters. At my previous two talks, I explain that mushrooms are chemical geniuses 
and factories all in one. They seem to perceive a need and then produce that chemical or enzyme 
to fill that need. I also showed where humans are more closely related to Fungi than to plants. 
This helps explain the effects that mushroom compounds can have on the mammalian body. 
Many of the mushroom toxins are chemically similar to substances like Acetylcholine, 
Serotonin, and GABA (gamma amino butyric acid). 
 
When we know their mammalian analogues, then it can be easier to remember the physiological 
and psychological effects of the mushroom toxins. Muscarine to acetylcholine, psilocybe to 
serotonin, muscimol to GABA, ibotenic acid to glutamic acid.1 
 
Muscarine Syndrome - GI distress + SLUDGE  
 
Mushrooms: Inocybe species, Clitocybe dealbata, and several relatives, Omphalatus species, 
and certain red-pored Boletus. 
 
This is one of the syndromes where the effects differ between dogs and humans. It is rarely fatal 
for humans, but often fatal for dogs. Less detail-oriented humans often mistake the orange-
colored “Jack O’Lantern” for chanterelles. Dogs apparently are attracted to the fishy odor of 
many of these mushrooms.  
 
The symptoms usually occur within 15-30 minutes of ingestion, and are focused on the 
involuntary nervous system. SLUDGE syndrome stands for: salivation, lacrimation, urination, 
defecation, gastrointestinal distress, emesis. (Vomiting and diarrhea can be severe.) Other 
symptoms include Bradycardia, hypotension, miosis (constricted pupils) and even lactation in 
pregnant women. Atropine is a specific antidote, but must be titrated carefully using cessation of 
respiratory secretions rather than reversal of miosis as a marker. Dogs are particularly susceptible 
to the toxin muscarine. 
 
Word Roots and Resultant Confusion: 
The sharing of the latin root “Musc” meaning “fly” for the toxin Muscarine and the substance 
Muscimol and the mushroom Amanita muscaria have led to some confusion in the discussion of 
mushroom toxins and even to the treatment of mushroom ingestions. 
 
The next syndrome illustrates the confusion that comes from having the same latin root for 
several compounds. Amanita muscaria is THE iconic mushroom: red with white spots and a 
white veil, gills, stem and cup. It contains the substance Ibotenic acid, which is metabolized into 
Muscimol. The species name muscaria came about because of the use of a preparation of the 
mushrooms steeped in milk being used to kill flies. It is not responsible for the Muscarine 
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syndrome at all. In fact the treatment for Isoxazole Syndrome is diametrically opposed to that for 
Muscarine syndrome. The online Encyclopedia BritannicaTM still contains this error. 
 
Isoxazole Syndrome: (Muscimol, Ibotenic Acid, and relatives) – Gi Distress + CNS effects – 
somnolent to comatose 
 
Mushrooms: Amanita muscaria, A. pantherina, A. gemmata, Amanita multisquamosa (syn. A. 
cothurnata), A. frostiana, A. crenulata, A. strobiliformus, Tricholoma muscarium. 
Again, there is a great deal of confusion concerning these toxins, and much misinformation about 
their treatment. Atropine is NOT indicated in cases of poisoning by ibotenic acid or muscimol 
but is frequently cited as a treatment for A. muscaria poisonings in the medical literature, where 
the toxin is erroneously listed as muscarine! Atropine's effects are close to those of ibotenic acid, 
and may even exacerbate the symptoms. 
 
Symptoms appear within 30 minute to 2 hours after ingestion, and last for several hours. Nausea 
and vomiting are quite common, but the principle effects are on the central nervous system: 
confusion, visual distortion, a feeling of greater strength, delusions and convulsions. Drowsiness 
is a common symptom, and many who ingest these mushrooms fall asleep and cannot be roused. 
In rare cases the coma-like state can last for more than 24 hours. This facet of the syndrome can 
be particularly frightening for the attending physician, as most cases involve patients who arrive 
in this apparently comatose state. The resulting panicked reaction and overtreatment, generally 
produces no benefit to the patient. In humans, there are no reliably documented cases of death 
from toxins in these mushrooms in the past 100 years, though there is one case where a camper 
froze to death while in the comatose state. Dogs and especially cats can die from these isoxazole 
toxins, though it is important for the vet not to euthanize an animal even though the chances for 
recovery appear remote — once the animal awakens from the comatose state recovery is 
normally complete over the course of a week or so. 
 
Treatment of humans and animals is largely supportive. Measures to reduce anxiety can include 
reassuring the patient that the effects are only temporary. If there has been extensive vomiting 
and diarrhea, measures to replace fluids and electrolytes can speed recovery. Recovery is 
normally spontaneous. To reiterate: Muscarine plays no documented clinical role in poisonings 
by Amanita muscaria or A. pantherina. Atropine is not indicated. 
 
Both dogs and cats are apparently attracted to the smell of these mushrooms, there are even 
owners who have had to muzzle their dogs on walks to prevent them from ingesting them. 
 
Psilocybin, Psilocin, and other Indole Derivatives 

Mushrooms: About 20 Psilocybe species including P. cyanescens, P. stuntzii, P. 
cubensis, and P. semilanceata, several Panaeolous species including P. cyanescens and 
P. subbalteatus, at least three Gymnopilus species most notably Gymnopilus spectabilis 
plus at least one Mycena, one Pluteus, one Conocybe and one Inocybe.  

 

Two of the ways Dogs and Cats access these toxins are either on their own outdoors or indoors 
from getting into their owners ‘stash’ of ‘magic mushrooms’. It is suspected that a fair number of 
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the latter incidents don’t get reported, particularly if the owner is ‘co-tripping’. Michael Beug of 
the NAMA toxicology committee reports that some recreational mushroom hunters who bring 
along their dogs have found that the dogs will get conditioned to liking Psilocybe mushroom 
hunting once they have tried such psychotropic mushrooms, often seeking them out again and 
again.11 
 
Onset of symptoms usually occurs within a half hour to four hours from time of ingestion, and 
effects typically last up to four to six hours. With dogs, symptoms can include vomiting, 
disorientation and ataxia, increased body temperature, aggression and barking,  
and possible hallucinations. A recorded observation of a cat suspected of eating psilocybin-
containing fungi suffered from vomiting, excessive salivation, diarrhea, erratic breathing and 
constricted pupils.4 
 
Psilocybin does not cross the blood brain barrier, but its metabolite Psilocin crosses readily. In 
humans it affects the serotonergic systems in the brain. More recently, a number of well-
controlled, randomized double-blind studies at Johns Hopkins show promising results for human 
patients suffering from cluster headaches, PTSD, depression and more. 
 
Treatment in these cases is primarily supportive. Recommendations include putting animals in a 
dark, padded enclosed space to minimize the chances of self-inflicted trauma can be useful until 
the toxin wears off.  Sedation may be indicated in cases of aggression. 
 
Mechanical Injury, i.e. Inhalation of spores:  Many of you have created the possible scenario 
for this yourselves by stepping on puffballs and making them blow out ‘smoke’, actually 
comprised of millions of spores. Fortunately we humans are usually higher up vertically than 
many dogs, who have their noses close to the ground. Inhalation of spores by canines has led to 
Puffball toxicosis or Lycoperdonosis, apparently a form of Hypersensitivity pneumonitis. 
 
Lycoperdonosis can have acute or delayed onset with tachypnea, patients can be febrile or 
afebrile. An article in Fungi magazine discusses 3 cases, in one, a 12 YO golden retriever 
recovered after starting Dexamethasone (5mg IV then 1 mg po q12hr for 3d, followed by 1mg po 
qd x 3d), but two other dogs succumbed. Keep this one in your back pocket when seeing a dog 
with sudden onset of pneumonia symptoms.12 
 
Miscellaneous: 
Chlorophyllum molybdites:  The ‘Sickener’, the green parasol mushroom. I include this 
mushroom because it is the most commonly reported human mushroom poisoning, one of the 
reasons being that this mushroom is so widespread and commonly occurring and bears a 
superficial resemblance to the edible meadow mushroom. It often appears in abundance in lawns 
after rainfall and looks meaty. Fortunately, it does not appear to be fatal to either humans or 
dogs. Though humans are reported to say, “it’s going to make you wish you were dead.”  IV re-
hydration is the main treatment for this ingestion. Though cows apparently eat this one with no 
problem, there are reports of horses having died after ingestion of this mushroom, apparently 
because horses are unable to vomit. 2 
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Scleroderma spp: An emerging syndrome. A number of canine deaths and one pig death have 
been reported after ingestion of Scleroderma tubers.  These mushrooms have a truffle-like 
appearance, although unfortunately not the odor of the famous Tuber Melanosporum (Black 
Perigord Truffle), however pigs and dogs seem to find them tempting. Severe vomiting followed 
by shock and death comes on rapidly.2 
 
Gyromitrin Syndrome: Gyromitra esculenta These mushrooms do not appear to be frequently 
ingested by dogs. They are often collected by humans who relish them. They contain significant 
amounts of Monomethylhydrazine, a highly potent carcinogen, also a component of jet fuel. The 
toxin is heat labile and cumulative and people have died from inhaling fumes while cooking 
them. Of note is that raw Agaricus bisporus contains trace amounts of Monomethylhydrazine 
and if you are piling up raw mushrooms on the salad bar, you may want to reconsider. 
 
Orellanine Syndrome: Cortinarius spp. Rare in North America. This syndrome was made 
famous by the author of “The Horse Whisperer” Nicholas Evans, who was in Scotland at his 
brother-in-law’s estate, where he picked mushrooms he thought were Boletus edulis, but turned 
out to be Cortinarius spp instead. The family members who ate them felt ill the next day, at 
which point they decided to use the field guide on the kitchen counter to ID the mushroom.   
 
Usually, symptoms occur within 36 hours to 3 weeks of ingestion (average is about 8 days), and 
include nausea, vomiting, lethargy, anorexia, frequent urination, burning thirst, headache, 
sensations of coldness and shivering (fever generally absent), evidence of progressive kidney 
failure. Beyond the standard management of kidney failure, there is little but supportive 
treatment of use in cases of orellanine poisoning. Patients with severe, but not irreversible 
damage may begin to recover kidney function between two and four weeks after the onset of 
symptoms. NOTE: The compounds involved in this syndrome show a very strong ultraviolet 
fluorescence. Both the mushrooms and tissues of the poisoned individual will exhibit this 
fluorescence. 
 
Morel Morchella spp. ingestion:  There is one report of a dog who gobbled down the owners 
stash of just picked morels. He unfortunately died shortly after eating them. Morels are known to 
be toxic to humans when eaten raw or undercooked, but this was the first reported case of a 
canine death from these mushrooms.2 
 
Conclusion:  
My hope for this talk is not to make you into mycologists or mushroom groupies (although as a 
mushroom club president, I wouldn’t mind that), what I want you to take away is familiarity with 
the major classes of toxic mushrooms and the different types of syndromes, clinical signs and 
treatment. Also, how to properly collect and store possible mushroom evidence and how to find 
contacts and resources for mushroom ID. I would also encourage you in the future to take a few 
minutes to report any mushroom cases you have in on NAMA’s Poisonings area of their website.  
This will help increase our knowledge of mushroom poisonings in pets and can benefit both of 
us. Thank you for your time and attention. 
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Raptor Acupuncture At U-Minn Raptor Center 
Keum Hwa Choi DVM, MS, PhD, CVA, MSOMD, LAc, Diplomate NCCAOM 

 
 
Objective:   

1. In this session, introduction of avian acupuncture, general acupuncture point selection 
and description, and the application of avian acupuncture for wild birds will be discussed.  

 
Introduction 
 
The Raptor Center at the University of Minnesota was established in 1974. The Raptor Center is 
one of the most well-facilitated centers worldwide, providing training in avian medicine and 
surgery for veterinarians from around the world and identifying emerging issues related to raptor 
health and populations. The Raptor Center rehabilitates more than 700 sick and injured raptors 
each year. The majority of The Raptor Center's patients are treated for physical trauma and 
injury. Toxic substances such as lead poisoning and microorganism infections such as the West 
Nile virus are also common causes. The Raptor Center provides possible and acceptable medical 
options for helping the birds including Western medicine and Traditional Eastern Veterinary 
Medicine such as acupuncture. 
 
Avian Acupuncture 

Acupuncture is one medical option in Traditional Eastern Medicine. Equine and bovine 
acupuncture were more prevalently applied historically in Asia including Korea.1 In contrast, 
avian acupuncture has not been used widely. However, avian acupuncture has been applied in 
modern Traditional Eastern Medicine and adopted for zoo animals including raptors.2 The 
mechanisms and function of avian acupuncture are similar to those of acupuncture for other 
animals. 

In general, birds are categorized into the Yang constitution with a higher heart rate and metabolic 
rate than small animals. Thus acupuncture points for clearing heat are usually selected, although 
with some exceptions. Avian acupuncture is a beneficial treatment for medical conditions such as 
musculoskeletal problems, egg binding, or bumblefeet.3,4 Raptor acupuncture would be 
especially beneficial for musculoskeletal conditions. However, sufficient handling skills for the 
raptors are required.  

Selected Points for Raptor Acupuncture:  Musculoskeletal Conditions5 

 Large Intestine (LI) meridian:  LI 4 (He Gu, Hap Gok), 11 (Quchi, Gok Ji) 

  LI 4: on the dorsal face of the slightly flexed wing in the angle formed by   
  the alular digit and the 3rd metacarpal bone. 

LI 11: on the dorsal face of the slightly flexed wing, in the angle formed by the 
humerus and the radius, immediately caudal to the cranial margin of the brachialis 
muscle. 
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Stomach (ST) meridian: ST 36 (Zusanli, Jok Sam Ni), 40 (Fenglong, Pung Lyung), 41 
(Jiexi, Hae Gye) 

  ST 36: lateral to the tibial crest, in the belly of the cranial tibial muscle 
  ST 40: on the cranial and lateral aspect of the tibiotarsus, midway between  
  ST 35 and the lateral epicondyle 

ST41: on the midpoint of the transverse crease of the ankle, approximately level 
with the tip of the external malleolus, in a depression between the tendons of 
extensor digitorum longs and hallucis longus. 
 

 Spleen (SP) meridian: SP6 (Sanyinjiao, Sam Eum Gyo) 

SP6: at the caudal border of the tibiotarsus, cranial to the medial epicondyle, 
around one/fourth of the way up from the medial epicondyle of the tibiotarsus to 
the stifle. 

 Bladder (BL) meridian: BL 60 (Kunlun, Gon Lyun) 

BL 60: on the lateral aspect of the ankle, immediately proximal to the cartilage   
tibialis, in the depression between the tibiotarsus and the tendon of the 
gastrocnemius muscle. 

Kidney (KI) meridian: KI 3(Taxi, Tae Gye) 

KI 3: on the medial aspect of the foot, in the depression between the tip of the 
medial malleolus and tendon calcaneus. 

Gallbladder (GB) meridian: GB 31 (Fengshi, Pung Si), 34(Yanglingquan, Yang Neung 
Cheon) 

  GB 31: on the lateral aspect of the leg, 2/3 the distance from the greater   
  trochanter to the lateral epicondyle, just caudal to the iliotibialis lateralis muscle 

GB 34: on the lateral aspect of the tibiotarsus, in the proximal interosseous 
foramen, immediately distal and cranial to the head of the fibula. 

Extra points: Ba Feng 

Ba Feng: in the interphalangeal space between first, second third, fourth 
phalanges, on the dorsal surface of the foot. 

Selected Points for Raptor Acupuncture:  Other Medical Conditions6 

1. Crop binding: LI11, ST36, CV17, CV12 and SP6 
2. Egg binding: SP6, ST36, CV5 

Raptor Acupuncture Techniques 

Dry Needling: Acupuncture needles will be retained for 5 to 10 minutes (routine 
acupuncture technique for birds). 
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 Flying dry needling: The needle is moved from one point to another point without  
    leaving the needle in the acupuncture points. 

Aquapunture:  Vitamin B 12 (1000ug/ml) or diluted with saline is injected into the 
acupuncture points.  

 Laser therapy: Low intensity, cold laser light can be used for birds.  

 Electroacupuncture: Not practical use for raptors. 

 Moxibustion: Not practical use for birds.  

• Back Shu points are not practically feasible points for raptor acupuncture due to handling 
difficulty. 
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Raptor Case Reports, U-Minn Raptor Center 
Keum Hwa Choi DVM, MS, PhD, CVA, MSOMD, LAc, Diplomate NCCAOM 

 
 
Objective:   

1. To discuss raptor cases. In this session, two cases, one eagle and one red tail hawk from 
the Raptor Center at the University of Minnesota, will be discussed.   
 
Introduction 
 
The bald eagle (Haliaeetus leucocephalus) is a member of the Accipitridae family. The bald 
eagle was once endangered species in the US (1967) and later removed from the list of 
endangered species (2007). Based on morbidity and mortality survey, trauma is the most 
common cause of mortality in bald eagles.1 
 
The red tailed hawk (Buteo jamaicensis) is a member of the genus Buteo family. The red-tailed 
hawk is widely distributed in the North America. It is legally protected in Canada, Mexico and 
the United States by the Migratory Bird Treaty Act.  
 
The most common traumatic injuries of these raptors are fracture, wound, and tendon or joint 
injury. In general, injury caused by vehicular collisions, electrocution, gunshot, trapping by-
catch, fish tackle, and poisoning.2 Rehabilitation of these injured raptors has been greatly 
considered for returning to the free-living-environment, for research or for adopting as 
educational birds. Therefore, the rehabilitation process is a core medical and conservational 
consideration for these raptors.   
  
There are several medical modalities in Traditional Eastern Medicine including acupuncture, 
herbal therapy, food therapy, cupping and moxibustion. Eastern Medicine for veterinary use has 
a long history as for human use. The American Veterinary Medical Association concluded that 
acupuncture is an approved mode as an alternative/complementary medical modality for the 
treatment of animal diseases in 1996. Acupuncture treatment has been provided mostly for 
equine, canine, feline or some food animals, but not frequently for avian diseases.  
 
Avian acupuncture is different from conventional mammalian acupuncture techniques because of 
anatomical and physiological discrepancies between avian species and mammalians.3 Like 
conventional acupuncture for mammalians, acupuncture could be used to treat a variety of 
ailments for avian species including musculoskeletal-neurological disorders, hormonal 
imbalance, metabolic imbalances, and organ problems.3,4 Specifically, acupuncture has been 
used successfully in the avian species for treating musculoskeletal and behavior disorders.  
 
Although avian acupuncture is not a common medical option for birds, especially raptors, it has 
been used successfully for treating musculoskeletal and behavior disorders in birds.3,4 Oh et al.5 
reported that acupuncture could provide a potent strategy in relieving arthritic pain for birds.  
Complementary and Alternative Veterinary Medicine department, College of Veterinary 
Medicine, University of Minnesota has provided raptor acupuncture therapy particularly for 
musculoskeletal conditions. 
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Eagle Acupuncture 

 
Picture provided by TRC, University of Minnesota 
 
Othello is a 27 year old male bald eagle and was hatched in 1988 along Squaw Lake near 
Marquette, Michigan. Othello was found unable to fly near Squaw Lake and arrived at The 
Raptor Center August 29, 1988. Radiographs showed an old fracture on the right humerus and 
ulna.  
 
In 2001, he was diagnosed with right wing arthritis, for which Glucosamine-Chondritin was 
administered, and he continued to serve as educational bird. However, acute right leg lameness 
was noticed two months after starting the retraining program in 2008. Another radiograph 
revealed inflammation in the right knee and limited movement in the right hip (Fig 1 a). Since 
then, Rimadyl (Pfizer Animal Health) was administered at 12.5 mg once daily for a month, 
however, there was no improvement. His condition worsened in regards to mobility and overall 
quality of life. Rimadyl (Pfizer Animal Health, New York) was switched to Celebrex (Pfizer) 
which was administered 30 mg daily and Omega-3- fatty acid with EPA and DHA 0.5 ml daily 
for two weeks with slight improvement. However, the bird was still showing continuous right leg 
lameness, serious bumble feet, vocalization, and inability to take whole food.  
 
Because Rimadyl and Celebrex did not render decent improvement, acupuncture treatment was 
initiated once a week for two months then once every two weeks for five months. Dry needle 
acupuncture using stainless steel acupuncture needles (30 gauge, 1 or 0.5 inch long was inserted 
to 0.2  to 0.5 Cun depth into ST 36, LI4, LI-11, Ba Feng, GB34, GB 31, BL-60, and SP 6). 
Improvement of bumble feet was noticed after the second acupuncture treatment. He put his 
weight on both feet after the fourth acupuncture treatment and stopped vocalizing after the fifth 
acupuncture treatment. Marked clinical improvement showed two months after the first 
acupuncture treatment. His clinical signs including lameness, eating capability, vocalizing, and 
bumble feet were improved around 80 percent; however, radiographs did not show a noticeable 
improvement after the seventh acupuncture treatment (Fig 1 b). Administration of Celebrex was 
tapered off after the 11th acupuncture treatment. There was a mild improvement shown in 
radiographs 4 months after acupuncture treatment (Fig 1, c) despite marked improvement in 
terms of clinical signs. 
 
As shown in the results, acupuncture treatment improved Othello’s arthritic condition clinically 
as well as functionally, which was slightly corroborated by radiographs. 
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Red-tailed hawk acupuncture 

 
Picture provided by TRC, University of Minnesota 
 
Jamaica is a 30 year old female red-tailed hawk. She was originally brought to The Raptor 
Center on July 16, 1985 because of a fractured left side of the collarbone. Her injury left her 
permanently disabled and unable to be released back into the wild. In September 1985, she was 
transferred to the Minnesota Zoo in Apple Valley. After about two years, Jamaica was 
transferred back to The Raptor Center and served as an educational bird, touching the lives of 
many in her 22 years of service. Jamaca started showing lameness and frequent lying habit due 
to pain; thus, acupuncture treatment has been provided since 2012.  
 
Dry needle acupuncture using stainless steel acupuncture needles (30 gauge, 1 or 0.5 inch long 
was inserted to 0.2  to 0.5 Cun depth into ST 36, LI4, LI-11, Ba Feng, GB34, ST 40, BL-60, and 
SP 6). Marked clinical improvement started showing after the eighth acupuncture treatment, 2 
month after acupuncture treatment started. Her clinical signs including lameness, weight bearing 
on the right leg, and lying habit improved considerably. Since she has served as an educational 
bird heavily, acupuncture treatment has been provided continuously every two to four weeks.  
 
Result and Discussion 
The primary goal of raptor rehabilitation is to recondition and release the raptors to their natural 
habitat. Each captured raptor should be properly examined, diagnosed and treated. Un-releasable 
raptors could be utilized for valuable research or educational aids.   Our results showed the great 
effect of acupuncture treatment was noticed not only for musculoskeletal conditions but also for 
the overall physio-biological condition of raptors. In conclusion, acupuncture would be an 
effective complementary or alternative medical modality in providing a rehabilitation program 
for raptors.   
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Table 1.  The function and location of the selected acupuncture points6 
Acupuncture 
points    

Location Function 

Ba Feng 
Avian Jiao Pan 

In the interphalangeal space between 
first and second, second and third and 
third and fourth phalanges, on the 
dorsal surface of the foot 

Relax the sinews, expel Wind-Damp, 
and invigorate blood.  
 

BL -40 
Avian Xi Wan 

Midpoint of the popliteal fossa Benefits lumbar, knees, lower limbs; 
activates channels and alleviates pain, 
inflammation, pain, swelling of the foot 
and the knee 
 

BL-60 
Kun Lun 

On the lateral aspect of the ankle, 
immediately proximal to the cartilage 
tibialis, in the depression between 
tibiotarsus and the tendon of the 
gastrocnemius muscle 

Expel wind, clear heat, remove 
obstruction from the channel. 
Relaxes muscle and stiff neck; 
strengthens lumbar spine, pain in the 
back, shoulder, and wing 
 

GB-34 
Yin Ling Quan 

On the lateral aspect of the tibiotarsus, 
in the proximal interosseous foramen, 
immediately distal and cranial to the 
head of the fibula  

Benefits sinews and joints and alleviates 
pain; muscle atrophy, motor impairment, 
numbness and pain in the legs, pain and 
swelling of the knee, pathologic 
regurgitation 

LI- 4 
He Gu 

On the dorsal face of the slightly 
flexed wing in the angle formed by the 
alular digit and the third metacarpal 
bone 

Remove obstruction from the channel 
and tonify Qi 

LI- 11 
Qu Chi 

On the dorsal face of the slightly 
flexed wing, in the angle formed by 
the humerus and the radius, 
immediately caudal to the cranial 
margin of the brachialis muscle 

Clear heat, cool blood, resolve 
dampness, regulates nutritive qi and 
blood, benefits the joints.  
Pain and motor impairment in the elbow 
and wing, abdominal pain, pathologic 
regurgitation, diarrhea, febrile diseases 

SP-6 
San Yin Jiao 

At the caudal border of the tibiotarsus, 
cranial to the medial epicondyle, 
approximately one fourth of the way 
up from the medial epicondule of the 
tibiotarsus to the stifle. 

Strengthen Spleen tonifies the Liver, 
Kidney, and Spleen, Nourish blood, yin, 
move blood, motor impairment, paralysis 
and pain in the leg 

ST-36 
Zu San Li 

Lateral to the tibial crest, in the belly 
of cranial tibial muscle 

Tonifies Qi, nourishes blood; benefits 
aching of stifles and hind limbs, 
hemiplagia 
 

ST-40 On the cranial and lateral aspect of the Resolve damp and phlegm, clear heat, 
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Feng Long tibiotarsus, midway between patella 
and lateral epicondyle   

open chest, pain, paralysis, epilepsy, 
mental disorder, muscle atrophy, and 
motor impairment 

 
Figure 1. Medical imaging analysis of arthritic condition of bald eagle before and after 
acupuncture treatment.  
 

a. Ventrodorsal radiographic view of a bald eagle before acupuncture treatment 
b. Ventrodorsal radiographic view of a bald eagle 2 months after acupuncture treatment 
c. Ventrodorsal radiographic view of a bald eagle 4 months after acupuncture treatment 

 
 
 
 
 
 

Before  
acupuncture treatment (a) 

4 months after 
acupuncture treatment (c) 
 
 

2 Months after  
acupuncture treatment (b) 
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Introduction to Traditional Korean Medicine Food Therapy (TKM) in Small Animals I 
Keum Hwa Choi DVM, MS, PhD, CVA, OMD, LAc, Diplomate NCCAOM 

 
Objective:  

1. Introduction of Traditional Korean Medicine (TKM) for understanding the Korean 
Constitutional Medicine 
 
Introduction 
Acupuncture originated from ancient East Asia.1 Historically ancient Korean and Chinese 
dynasties had a close relationship in politics as well as in medicine.1 Mayanagi2 reported that the 
current version of Lingshu, the second half of the Huangdi Neijing, was transcribe from the book 
named “The bible of Acupuncture,” which was brought to the Song dynasty from the Koryo 
dynasty in 1092.”  
 
Traditional Korean Medicine (TKM) is based on the cosmology of universe and philosophy. 
TKM has been developed and evolved according to the unique environment, contemporary needs 
and its own cultural characteristics in the Korean Peninsula. In TKM, maintaining 
interconnectedness with the universe and keeping the balance within this relationship 
continuously are the core principles for a healthy life. When this balance is off-center, one may 
begin suffering from diseases and illness, both mentally and physically. To re-balance one’s 
health, the etio-pathology (causes) of imbalance should be determined, and treatment should be 
provided to restore the balance based on etio-pathology (the cause) and individual constitution. 
Because of this holistic approach, Constitutional Medicine (CM) is applied not only to 
acupuncture or medicinal herb treatment but also to food therapy in TKM.  
 
History of Traditional Korean Medicine 
Traditional Korean Medicine (TKM) has been known starting from the period of Gojosun, which 
is an ancient nation of Korea that existed more than 5,000 years ago.3 Since then, TKM has been 
exchanged and built upon in its cumulative knowledge, techniques, theories and religions with 
surrounding countries especially China.1 

 
Suwen, Huangdi Neijing’s first text, stated that “Stone needle acupuncture came from the East.”4 

Another ancient text in China, Shan Hai Jing5 stated that “Jade is abundant in the village where 
the Go people live and many stone needles are there.” Go represents the nation of Gojoseon 
(2333 BC- 238 BC), which is an ancient Korean kingdom. In addition, stone acupuncture needles 
of the Paleolithic age were discovered in North Hamgyong Province in North Korea.6,7  Based on 
the statements from ancient records and several other pieces of evidence, we could speculate that 
stone acupuncture needles had been made and used during the era of the Gojoseon people. TKM 
(called Han Eui Hak in Korean) theory and acupuncture methods are different from other 
methods of Traditional Eastern Medicine including Traditional Chinese Medicine (TCM), 
Ayurveda, and Kampo medicine although mostly influenced by the books of HuangDi NeiJing 
and Shang Han Lun from China. Therefore, there is a similarity in medical theory among these 
types of Traditional Eastern Medicine. 
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Figure 1. Stone needles in North Hamgyong Province in North 
Korea6 

 
Although TKM had been practiced for around 5,000 years in 
ancient Korea, it flourished during the Joseon dynasty from 1392-
1897 AD. During this period, three great masters, Hur Jun (1539- 
1615 AD), Saam, and Lee Je-Ma (1837-1900 AD), established 
TKM in a way that further distinguished it from other types of 
Traditional Eastern Medicine. In this presentation, Sa-Sang 

Constitutional Medicine and Saam Theory (Kim Hong Kyung’s new reinterpreted Saam theory) 
will be introduced as well as the application of these theories for food therapy in small animals. 
 
Introduction of Sa-Sang Constitutional Medicine (SCM) 
Sa-Sang Constitutional Medicine is a unique medical theory in TKM that was established by Dr. 
Lee Je-Ma.8 Dr. Lee Je-Ma, who lived in the Joseon dynasty (1392-1900 AD), delineates an 
individual’s constitution into four types: Tae-yang, Tae-eum, So-yang, and So-eum.8, 9, 10 Sa-
Sang Constitutional theory is concisely described in the book of Dong-Eui Su Se Bo Gam 
(Longevity and Life Preservation in Traditional Korean Medicine, (1894) and Gyeok-Chi-Go 
(Manuscript on Science).6 Unlike conventional Traditional Korean Medicine (TKM) and 
Traditional Chinese Medicine (TCM) that treat patients based on syndromes, Sa-Sang 
Constitutional Medicine (SCM) focused on individual constitution, with each type determining 
the weakness or strength of certain organs. According to the individual’s constitution, 
acupuncture points, food therapy, and herbal treatment should be selected carefully in SCM.8 

 
Introduction of Saam Traditional Korean Medicine (TKM): Kim Hong-Kyung’s 
reinterpreted Saam theory. 
 
In the Joseon dynasty (1392-1910 AD), a buddhist monk, Saam, developed Saam Theory, a 
unique theory in TKM. Sa-Am wrote two books where the theory and practical application of his 
acupuncture techniques were described. Although his acupuncture techniques and theory were 
introduced around 450 years ago, understanding of his core mechanism and theory was not 
completed due to its complexity. Saam theory categorizes physiology and pathology of patients 
into a 12 Qi states corresponding to12 meridians.11,12 Kim Hong-Kyung is one of several doctors 
currently studying Saam acupuncture theory profoundly, and he finally was able to reinterpret 
Saam’s theory.12 I will introduce the basics of Saam’s theory relating to food therapy in this 
presentation.  
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Introduction to Traditional Korean Medicine Food Therapy (TKM) in Small Animals II 
Keum Hwa Choi DVM, MS, PhD, CVA, MSOMD, LAc, Diplomate NCCAOM 

 
Objective:  

1. Understanding the Traditional Korean Constitutional Medicine (TKCM). In this session, the 
theory and philosophy of Sa-Sang Constitutional Medicine (SCM) and Saam theory will be discussed. 

The Birth of Sa-Sang Constitutional Medicine1 
Sa-Sang constitutional Medicine (SCM), which was established Dr. Lee Je-Ma in Joseon 
Dynasty (1392-1897) in Korea, is a unique theory in Traditional Korean Medicine (TKM). SCM 
has been widely applied for clinical diagnosis, preventive medicine and therapeutic purposes. 
Lee constructed framework of SCM and classified the individual constitution into four types in 
his book titled “Longevity and Life Preservation” in Traditional Korean Medicine (Dongeui 
Soose Bogam (1894).1 
 
The Basic Principle of Sa-Sang Constitutional Medicine (SCM) 
Both conventional Eastern Medicine and Western Medicine have tried to standardized methods 
in their practice. To accomplish this goal, the value of individual constitution has been neglected. 
Dr. Lee Je-Ma realized that individual constitution can greatly influence for setting up treatment 
principles as well as the outcome of treatment while he was practicing TKM.2 To overcome this 
problem, he established a new theory of Sa-Sang Constitutional Medicine (SCM). 
 
In SCM theory, there are four Yin and four Yang organs, and Heart is considered to be the 
spiritual entity, which is different from the conventional Eastern Medicine theory i.e. Five Yin 
and Six Yang theory.3 Based on TCM and conventional TKM, balancing of the excess or 
deficiency condition is the main concept of maintaining the healthy status.3,4  In SCM, the 
constitutional status of the internal organs determines the characteristics of mind and body. Thus 
discrepancies of the constitutional Qi among the organs are the cause of imbalance of superficial 
pathologic conditions.4,5 In addition, Dr. Lee established Four Burner theory, which was different 
from a conventional TKM. Four Burner theory is based on the energetic relationship between the 
upper and lower regions of the body. According to the Four Burner theory, (1) the Lungs belong 
to the Upper Burner, (2) the Spleen belongs to the Upper-Middle Burner, (3) the Liver belongs to 
the Lower-Middle Burner and (4) the Kidneys belong to the Lower Burner.4 Therefore, Qi 
movement among these Four Burners has significant relationship among these organs. After 
establishing Four Burner theory, Dr. Lee distinguished each constitutional type not only from a 
single, limited perspective but also a wide variety of categories, both in mind and body.5,6,7 

 
Categories of Individual Constitution in Sa-Sang Constitutional Medicine (SCM) 
 
1. Physical constitution in SCM 
Dr. Lee found that physical appearances would be influenced by the development of internal 
organs although it could be changed based on aging or the individual’s life style. Dr. Lee was not 
the only one who researched human typology for effective diagnosis and treatment of disease 
historically. The classification of physical constitution into certain types has been attempted in 
several countries.8,9 For examples, human types were classified into three categories according to 
their body shapes. In Ayurverda medicine, the classification is based on therapeutic measures 
that relate to physical, mental, social and spiritual harmony.10 Unlike these theories, SCM 

151



classified the physical constitution according to the traits of an individual’s mind and body, 
indicating the personal sensitivity to a certain drug or food can be different according to physical 
constitution.  
 
I. Physical development of SCM 2,3,6 

1. Tae-yang type has Yang type of physical appearance showing well-developed upper body 
such as strong chest area but weak Yin area such as weak development of lower body. Thus, a 
large head, thick neck, small hip and thin leg muscle are the typical appearance.  

2. So-eum type has Yin type of physical appearance showing strong lower body 
development but weak development of the upper body. In general, hips and buttocks are well-
developed. Small frames and thin and weak appearance are typical physical appearance in So-
eum type. 

3. So-yang type has a strong chest and shoulder area, but weak lower area. Small and tidy 
physical appearances are physical appearance in this type.  

4. Tae-eum type shows well-developed waist region but weak appearance of neck region. In 
general the height is tall and well built, but not thin and small. 
 
II. Mental characteristics of SCM6,7 

SCM emphasize the mind and body relationship and psychological characteristics of each 
constitution are also shown to be different, 

1. Tae-yang type shows good social interaction and has positive attitude. Tae-yang type in 
general shows hot-temper in order to regulate the Liver blood which is weakest organ in this type. 
Tae-yang type has a leadership and masculine traits.  

2. So-eum type is courteous, calm, prudent and kind. So-eum type also shows nervousness, 
timid or faintheartedness. So-eum type is more feminine and introverted.  

3. So-yang type shows strength, a positive mind, and too much focus on the external, but not 
on themselves. So-yang type becomes easily bored and lacks of perseverance or persistence.  

4. Tae-eum type shows persistence and calm personality, and Tae-eum type is more 
introverted, narrow-minded, indolent or dull. 
 
III. Metabolic interpretation of SCM 6,7 

Four types of SCM have paired contra-relationship. For example, digestive system 
(Spleen/Stomach/Pancreas) is contra-related to the excretory system (Kidney/Bladder), and the 
Lung system to the Liver system.  

1. Tae-yang type has more heat and strength in the upper burner but shows weakness in the 
lower body. Thus Tae-yang type can keep the healthy condition if the Lower Burner has a strong 
Qi such as healthy Kidney function. Tae-yang type is not able to keep a healthy condition if 
urinary problem is demonstrated or kidney function is failed. In addition, if Tae-yang type person 
over-eats, hot/spicy/greasy food, they can develop disease in the middle and lower burner. In 
general, Tai-yang type easily develops liver disease, gastrointestinal problem, weakness of legs. 

2. So-eum type shows strong urinary and reproductive systems but a weak digestive system. 
They usually have coldness and not easily sweat.  

3. So-yang type has a strong chest and the Upper-Middle Burner. So-yang type has a weak 
Lower Burner causing weak urinary and reproductive system. So-yang type shows a Heat 
sensation in the chest. In general, So-yang type has a strong digestive system.  
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4. Tae-eum type has weak lungs and heart function and easily develops bronchitis, asthma, 
hypertension or heart diseases. Tae-eum type also has a tendency to become obese and 
constipation. They also have a weak function in the production of metabolic energy.11 
 
The Basic Principle of Saam theory 
Saam theory was established by Buddhist monk known as “Sa-Am” in the 17th century in Korea. 
Saam theory is a unique TKM theory and widely adopted and used for acupuncture, herbal 
treatment and some for food therapy by physicians in Korea.3 Sa-Am described the diverse 
physiologic and pathologic processes of Qi movement among 12 meridians. Saam theory was re-
interpreted by Dr. Kim Hong Kyung12 in the 1980s. Dr. Kim emphasized the importance of 
meridian Qi which is the fundamental essence of mental and emotional status.12 In Saam theory, 
meridian Qi is determined by Five-Phase attributes as well as by Six-Qi attributes. Table 2 shows 
the relationship among 12 meridians and Six-Qi attributes. 
 
In Saam theory, pattern differentiation should be accomplished by determining the imbalance of 
meridian Qi then determine the type of imbalance. The theory is not scientifically proved due to 
the lack of scientific research. One recent study showed Saam acupuncture gave better effect for 
stroke patients than body acupuncture.13 
 
Conclusion 
Sa-Sang Constitutional Medicine (SCM) and Saam theory have been widely practiced by TKM 
practitioners in Korea for acupuncture, herbal therapy and food therapy. Particularly, food 
therapy based on TKCM is better applicable for preventive medicine. However. more research 
on TKCM should be performed providing reliable scientific evidences. 
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Table 1. Typology in SCM 
 Tayang Soyang Taeeum Soeum 
Hyperactive 
organ 

Lung Spleen 
(Pancreas)/stomach 

Liver Kidney 

Hypoactive 
organ 

Liver Kidney Lung Spleen (pancreas)/stomach 

Character Creative 
Progressive 
Charismatic 
Heroic  

Moody 
Easily bored 
Sacrificing 
Righteous 
Hot tempered 

Pragmatic 
Endurable 
Humorous 
Reflective 
Cautious 
 

Neat, Mild 
Logical 
Organized 
Egocentric 
Persistent 

Body Shape Developed 
nape of the 
neck 
Slender waist 

Developed chest, small 
hip 

Thick waist 
Weak nape 
of the neck 

Developed hip 
Weak chest 
 

Healthy signs Normal 
urination 

Normal bowl movement Normal 
sweating 

Normal digestion 

Unhealthy 
signs 

emesis constipation No 
perspiration 

Indigestion 

 
Table 2. The relationship among 12 meridians, Five-Phases and Six-Qi attributes. 
Meridians Five Phase Six-Qi 
Lung  Metal Taeeum (Earth) 
Large Intestine  Metal Yangmyeong (Metal) 
Stomach  Earth Yangmyeong (Metal) 
Spleen Earth Taeeum (Earth) 
Heart Fire Soeum (Fire) 
Small Intestine Fire Taeyang (Water) 
Bladder  Water Taeyang (Water) 
Kidney Water  Soeum (Fire) 
Pericardium Premier Fire Gwoleum (Wind) 
Triple Heater Premier Fire Soyang (Premier Fire) 
Gallbladder Wind Soyang (Premier Fire) 
Liver Wind Gwoleum (Wind) 
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TKM Food Therapy: Sa-Sang Constitutional Medicine (SCM)  
Keum Hwa Choi DVM, MS, PhD, CVA, MSOMD, LAc, Diplomate NCCAOM 

 
Objective:  

1. To learn about food therapy in Traditional Korean Constitutional Medicine. 
In this session, food therapy based on SCM and Saam theory will be discussed. 
 
Saam theory in Traditional Korean Medicine: Re-interpreted by Dr. Kim Hong-Kyung1  
As previously stated, Saam acupuncture theory was established by Zen master/Buddhist monk 
Sa-Am in the Joseon dynasty around 450 years ago. While conventional Traditional Korean 
Medicine (TKM) and Chinese Medicine (TCM) treat syndromes, Saam theory differs from the 
conventional approach. Monk Sa-Am deeply studied the interrelationship of Eight Trigrams 
from I Ching, Six Qi theory/12 meridians, Huangdi Nei Jing and Shang Han Lun. Sa-Am finally 
found the intercalation between our body system and Sixty Qi conduits in the 12 Meridians 
(Table 1). In Saam theory, holistic observation of the patient was emphasized to determine the 
origin of diseases and to provide accurate treatment. 450 years later, Dr. Kim Hong-Kyung re-
interpreted the Sa-am theory and characterized individual constitution based on this theory.1 Dr. 
Kim established the relationship between the trigrams and the meridians (Table 1).  The first 
trigram, Geon (Chinese pinyin; Qian) represents Heaven, which is related to the Dok-Mek (Du) 
meridian. The second trigram, Tae (Chinese pinyin: Dui) represents Pond, which is related to the 
Tae-Eum (Greater Yin) meridian. The property of the Tae-Eum meridian is Dampness. The third 
trigram Yi (Chinese pinyin: Li) represents Fire, which is related to the So-Eum (Lesser Yin) 
meridian. The property of the So-Eum meridian is Monarch Fire. The fourth trigram, Jin 
(Chinese pinyin: Zhen) represents Thunder, which is related to the So-Yang (Lesser Yang) 
meridian. The property of So-yang meridian is Ministerial Fire. The fifth trigram, Seon (Chinese 
pinyin: Xun) represents Wind, which is related to the Geol-Eum (Declining Yin) meridian. The 
property of the Geol-Eum meridian is Wind. The Sixth trigram, Gam (Chinese pinyin: Kan) 
represents Water, which is related to the Tae-Yang (Chinese pinyin: Greater Yang) meridian. 
The property of the Tae-Yang meridian is Cold. The seventh trigram, Geon (Chinese pinyin: 
Gen) represents Mountain which is related to the Yang-Myung (Bright Yang) meridian. The 
property of the Yang-Myung meridian is Dryness. The eighth trigram, Gon (Chinese pinyin: 
Kun) represents Earth, which is related to the Yim (Ren) meridian. Dr. Kim’s interpretation is 
very unique and applied these concepts to determine individual constitution and provided 
treatment principles not only for acupuncture but for the food therapy during the last 45 years.1,2 
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Table 1.  The interpretation of Sa-am theory by Dr. Kim Hong-Kyung on the relationship among 
Eight Trigrams and Meridians 

Eight 
Trigrams 

        

Number 8 7 6 5 4 3 2 1 
Name*  Gon (곤: 

坤, Kun) 
Geun (간: 
艮, Gen 

Gam (감: 
坎, Kan) 

Seon (손: 
巽, Xun) 

Jin (진: 震, 
Zhen) 

Li (리:  
離, Li)  

Tae (태: 
兌, Dui) 

Geon(건 
乾, Qian) 

Natural 
Phenomena 

Gee (지: 
地, Di) 

San (산: 山, 
Shan) 

Soo (수: 
水, Shui) 

Pung (풍: 
風, Feng) 

Noi (뇌: 
雷, Lei)  

Hoa (화: 
火, Hua) 

Tek (택, 
澤, Ze)  

Chun( 천: 
天, Tian) 

Earth Mountain Water Wind Thunder Fire Marsh  Heaven 
Meridian  Ren  Yangmyung Taiyang Jueyin Soyang Soyin Taeyin Du 
Six Qi  Dryness Cold Wind Ministerial 

Fire 
Monarch 
Fire 

Damp-
ness 

 

Taste  Pungent Salty Sour Bitter Bitter Sweet  
Smell  Fishy rotten Goatish Bitter Bitter  Fragrant  

*Korean pinyin (Korean letter: Chinese letter, Chine pinyin) 
 
Food therapy in Sa-Sang Constitutional Medicine (SCM)3,4 

SCM theory is different from Five element theory in TCM and in conventional TKM.5 Although 
SCM uses the same terminology as in TCM or conventional TKM, they have different 
meanings.5 In SCM, physiological function is different from each viscera group including Spleen 
group vs Kidney group and Lung group vs Liver group. The Spleen group is responsible mainly 
for metabolic function, whereas the Kidney group regulates the process of discharging waste, 
including bowel movement and urination. The Lung group is responsible for controlling Qi and 
body fluid, whereas the Liver group is responsible for the process of producing and storing 
essential substances. 
 
A recent publication showed the typing of the Sa-Sang constitutional system based on objective 
and quantitative assessments of various human traits.6,7 In SCM, humans are classified into four 
types including Tae-yang, So-eum, Tae-eum and So-yang types.  
 
Food therapy in SCM should be based on individual constitution, not the individual syndrome. 
Food based on individual constitution has been selected for preventive medicine as well as 
therapeutic medicine. The examples of food for each constitution are discussed as follows based 
on constitution. 
 
Tae-yang type: Since Tae-yang type has stronger Qi in the upper burner but weaker Qi in the 
lower burner, food that is cool and bland for strengthening the Liver and nourishing Yin is 
beneficial.  

 
Grain: buckwheat 
Seafood: shrimp, oyster, abalone, wreath shell, crab, sea cucumber 
Vegetables: water shield plant, pine needles 
Fruits: grapes, kiwi, persimmons, cherries 
Negative foods: pungent, hot, spicy or greasy food 
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So-yang type: Since So-yang type has excessive heat in the body, cold or cool property food is 
beneficial. 

 
Grain: legumes, barley, aduki beans, mung beans 
Meat: pork, duck 
Seafood: shrimp, oyster, abalone, lobster, carp, flatfish, crab 
Vegetables: cucumber, cabbage, lettuce, burdock, eggplant 
Fruits: watermelon, strawberries, bananas, pineapple 
Negative foods: pungent, hot pepper, ginger, green onion, garlic, mustard, curry, chicken, 
goat meat, honey, ginseng 

 
Tae-eum type: This type generally has large bodies and a good digestive system. It is better to eat 
food that has high animal and vegetable protein. 
 

Grain: wheat, beans, barley, yams, job’s tear, millet, perilla seeds, brown rice 
Meat: beef 
Seafood: cod, spawn, pollack, mud snail, eel, brown seaweed, kelp, laver 
Vegetables: radish, bellflower, carrot, braken, lotus roots, taro, yam, mushrooms 
Fruits: chestnuts, pine nuts, walnuts, gingko nuts, pear, measil apricot, plums 
Negative foods: chicken, pork, ginseng, honey, ginger 

 
So-eum type: Since So-eum types have poor gastrointestinal systems, fatty food, cold food and 
raw food can easily cause diarrhea, and warm food is beneficial. 
 

Grain: glutinous rice, millet, potatoes 
Meat: chicken, venison, sparrow, pheasant, goat, lamb 
Seafood: pollack, red snapper, anchovy, croaker, mud snail 
Vegetables: spinach, cabbage, dropwort, green onions, garlic, ginger, red pepper, mustard, 
black pepper, curry 
Fruits: apple, oranges, tomatoes, peaches, jujubes 
Negative foods: cold noodles, muskmelon, watermelon, cold milk, ice cream, beer, barley, 
pork, cuttlefish, wheat products 
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TDK Food Therapy: Applications of Sa-Sang Constitutional Medicine (SCM) in Small 
Animals 

Keum Hwa Choi DVM, MS, PhD, CVA, MSOMD, LAc, Diplomate NCCAOM 
 

Objective:  
1. To learn about the application of Traditional Korean Constitutional Medicine for food 

therapy in small animals. In this session, the differentiation of individual constitution based on 
Sa-Sang Constitutional Medicine (SCM) and the application of SCM for food therapy in small 
animals will be discussed.  
 
Introduction 
Over 90 percent of the 150 million pet dogs and cats in America consume commercial food 
products in their feeding system.1 Pet food industries have been trying to manufacture 
nutritionally balanced foods for improving life spans and healthier lives. However, food 
contamination, safety and harmful ingredients are still a great concern. Thus, consumers are 
looking for more natural and organic pet foods. To meet these consumer needs, nutrition research 
has been dedicated to improving the health, longevity, and well-being of dogs and cats.1 
 
Food is a fundamental source for our physical body and the soul. In Traditional Korean Medicine 
(TKM), food is the primary medical remedy that prevents or treats the imbalance of the body 
(i.e., diseases or illness). Since improper diet can generate health problems in humans as well as 
animals, proper diet is the key element to maintaining harmony in the body. In SCM theory, 
proper selection of food based on individual constitution, present disorders, and environmental 
conditions are emphasized.	  
 
Conventional Western Food Therapy 
Veterinarians, researchers in nutritional science, and consumers recognize that food can be used 
as a therapeutic and preventive medicine more than ever. However, nutritional therapy is not 
fully operated to meet this expectation due to the lack of knowledge or education.2 Conventional 
food therapy focuses on total calorie intake and nutrient requirements. Some animals can have 
diseases from nutrient-sensitive diseases, diet-induced diseases, and food or feeding management 
problems. 
 
Several years ago, the American Animal Hospital Association (AAHA) published the AAHA 
Nutritional Assessment Guidelines for Dogs and Cats and WSAVA published the Global 
Nutritional Assessment Guidelines.3,4 For valuable nutritional assessment, specific factors 
including age, life stage, activity, diet-specific factors based on nutrient balances or 
contamination, timing, amount of food, quality of food, and environmental factors should be 
addressed. A good nutritionally balanced diet should match the needs of an individual pet.3,4 
Feeding factors include the frequency, timing, location, amount, and method of feeding. As a 
result, nutritional assessment is now widely accepted and practiced for the small animal diet 
system.  
 
Food Therapy in Sa-Sang Constitutional Medicine (SCM) 
Food has been used as a preventive or therapeutic medical option for humans in Traditional 
Korean Medicine (TKM) more than 5,000 years. After Dr. Lee Je-Ma introduced Sa-Sang 
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constitutional medicine, food therapy according to individual constitution has been emphasized 
as a therapeutic as well as prophylactic medical option.5 Sa-Sang Constitutional Medicine (SCM) 
categorized four types of constitutions in humans including Tae-yang, So-eum, Tae-eum and So-
yang types. According to SCM, each food should be selected according to the constitutional type 
(SCT) for keeping the healthy status.6,7  For example, the So-yang type has a strong Yang 
property, thus food having Cool Yin Qi is preferable. The So-eum type has a strong Eum (Yin) 
property, thus food having strong Warm Yang Qi is beneficial for this type. The Tae-yang type 
has a great Yang property with strong Lung Qi but weak Kidney Qi, thus food having strong 
Inhaling-Gathering-Qi is more appropriate, while food with strong Exhaling-Dispersing-Qi is 
better for the Tae-eum type.8,9   
 
Typology of SCM in small animals 
Can animals be classified into constitutional types like humans? Is it possible to classify animals 
into four constitutions in the same way that is done for human beings? Constitutional medicine 
has not been widely accepted or discussed in the context of pet animals. However, animals also 
have their own constitutions, and food therapy could be performed based on individual 
constitution as well as nutritional assessment for improving the health and well-being of small 
animals. 
  
The first question is “Can SCM apply for small animal typology?” Based on past experience, 
animals might also be classified into four constitutions such as Tae-eum, So-yang, So-eum and 
Tae-yang types. The theory of SCM could be applied for food therapy in small animals. 
 
1. Tae-yang type shows a big and strong chest area but weak development in the gluteal and hind 
areas, which is manifested in a large head, thick neck, small hip and thin leg muscle. The Tae-
yang type has a strong upper burner (lung) but is weak in gastrointestinal function. According to 
the SCM theory, the Tae-yang type has strong lung function but weak liver function. In general, 
Tae-yang type animals shows aggressive personalities with a hot temper and masculine traits. 
Since lung function is strong but GI function and kidney function tend to be weak, providing 
food that helps Liver and Kidney function is beneficial for this type.  
 
2. The So-eum type shows strong lower body development but weak upper body development. In 
general, a small frame and thin and weak appearances are typical of this type. The So-eum type 
is calm, timid, and easily nervous. Since the So-eum type has good kidney function, but weak 
digestive system, a warm Yang type of food is beneficial but cold Yin type of food is harmful for 
this type. 
 
3. The So-yang type has a strong upper middle burner (Stomach, Spleen) with a strong digestive 
system but weak lower burner (kidney, bladder) with weak urinary and reproductive systems. 
The So-yang type is active and easily bored. Because the So-yang type has a strong digestive 
system with heat, food having cool properties are beneficial, but hot or Yang type food is 
harmful for this type. 
 
4. The Tae-eum type shows a well-developed waist region but weak appearance of neck region. 
In general, the height is tall and well built, rather than thin and small. The Tae-eum type is 
usually calm, relaxed, or dull. The Tae-eum type has weak lung function and easily becomes 
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obese. Based on research, the outbreak rate of diabetes is highest in Tae-eum types.5 Because the 
Tae-eum type has strong Liver function but weak Lung function, food with strong Exhaling-
Dispersing-Qi is better for this type. 
 
Table 1. Typology in SCM 
Types Tae-yang So-yang Tae-eum So-eum 

 
Hyperactive 
organ 

Lung Spleen 
(Pancreas)/stomach 

Liver Kidney 

Hypoactive 
organ 

Liver Kidney Lung Spleen 
(pancreas)/stomach 

Character Creative 
Progressive 
Charismatic 
Heroic  

Moody 
Easily bored 
Sacrificing 
Righteous 
Hot tempered 

Pragmatic 
Endurable 
Humorous 
Reflective 
Cautious 
 

Neat, Mild 
Logical 
Organized 
Egocentric 
Persistent 

Body Shape Developed nape of 
the neck 
Slender waist 

Developed chest, small 
hip 

Thick waist 
Weak nape of the 
neck 

Developed hip 
Weak chest 
 

Healthy sign Normal urination Normal bowl 
movement 

Normal sweating Normal digestion 

Unhealthy 
sign 

emesis constipation No perspiration Indigestion 
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Progressive Retinal Atrophy: New Progress in a Hopeless Disease -  
Saving Vision in PRA Dogs by Saving Cones with Antioxidant Support 

Carmen MH Colitz DVM, PhD, DACVO 
 
Objective: 

1. Understand what PRA is and the antioxidants that can slow the progression. 
 
Progressive Retinal Atrophy, or PRA, is the term for many inherited retinal degenerative 
diseases affecting numerous breeds of dogs, both pure and mixed. The majority of PRA diseases 
affect the rod photoreceptors of the retina causing night vision loss initially, followed by loss of 
day vision and complete blindness. Most PRAs are also recessively inherited except for those 
affecting Old English Mastiffs and Bullmastiffs, where it is dominantly inherited; and the sex-
linked PRA that affects male Siberian Huskies and Samoyeds. 
 
Typical PRA is a disease caused by a mutation in the rod photoreceptors; cone death 
subsequently occurs due to excessive oxygen exposure in the face of rod loss through a cascade 
of oxidative stress mechanisms. Until a few years ago, there was nothing that could be done to 
slow or stop this disease, rendering these dogs blind at a relatively young age. In addition, many 
of these dogs also develop secondary cataracts due to the toxins released from the dying retinas. 
Therefore, these dogs would lose what little sight they had remaining in their cones to the 
cataracts, and they were deemed hopeless as far as recovering any vision. 
 
It has been demonstrated that antioxidant supplementation can protect cones and their function.1 
In addition, by maintaining retinal function, PRA dogs with secondary cataracts have had 
successful cataract surgery. The antioxidants that benefit retinal health in the presence of retinal 
degeneration include lutein, zeaxanthin, omega-3 fatty acids, vitamin E, zinc, coenzyme Q10, 
and EGCG (green tea extract). Lutein/zeaxanthin selectively accumulates in the retina and the 
lens.2-6 Recovery of ERG function in dogs with PRA has been demonstrated following 
nutritional supplementation with lutein.7 This suggests that the progression of canine PRA may 
be inhibited by antioxidant supplementation, including lutein and zeaxanthin. It is possible that 
non-antioxidant mechanisms are also in play, such as anti-inflammatory and survival pathways.  
 
More Details about Individual Antioxidants 
DHA (docosahexaenoic acid) is the principle polyunsaturated fatty acid in the retina. Since it is 
highly unsaturated it is very susceptible to oxidative stress within the photoreceptor disc 
membranes. This is in addition to the fact that the retina is continually exposed to ultraviolet 
radiation (sunlight), has high concentrations of photosensitizing retinoids, and has high oxygen 
tension. 4-7 A review of the human literature evaluating evidence of effectiveness of omega-3 
fatty acids in preventing the development or progression of retinitis pigmentosa, the human 
disease analogous to PRA, found positive trends in clinical improvement. Research has also 
demonstrated the efficacy of omega-3 fatty acids for humans in preventing Age-Related 
Macular Degeneration (ARMD) from progressing to its advanced form.8 Omega-3 fatty acids 
may protect the vascular and neural retina against inflammatory-, light-, ischemia-, oxygen-, and 
age-related pathologic changes.9 Vitamin E is a fat soluble antioxidant present in cell 
membranes and it interferes with the chain reaction of lipid peroxidation; it is highly 
concentrated in rod outer segments and retinal pigment epithelium.10 Vitamin E may also protect 
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vitamin A from oxidative degeneration in the retina. Higher blood levels of vitamin E are 
protective against ARMD in humans.10 Zinc is an essential trace element essential for numerous 
homeostatic functions. It is an antioxidant that offers protection against some, but not all, ROS-
mediated injury. It competitively displaces iron from binding sites on negatively charged 
phospholipids and prevents its redox cycling. When combined with Vitamin E it has synergistic 
protection against Iron (Fe)-mediated lipid peroxidation. Zinc is important to the health of the 
retina and in the function of vitamin A.11 Zinc deficiency reduces plasma levels of retinol-
binding protein and retinol reductase, with a subsequent decrease in retinal vitamin A levels. 
Zinc has been shown to slow the progression of ARMD. EGCG fed to albino rats attenuated 
light-induced photoreceptor damage.12 CoQ10 has been measured in the human retina and it was 
found to decline with aging, suggesting a decrease in antioxidant capacity of the retina with age 
that is linked to the progression of ARMD13 and possibly age related retinal degeneration (Senile 
Retinal Degeneration) in dogs. Astaxanthin is another xanthophyll carotenoid with impressively 
strong antioxidant properties that is produced by bacteria, fungi and algae and becomes 
concentrated in the organisms that eat the primary producers. This is the reason for the bright red 
color in the skin, flesh or exoskeleton of salmon, shrimp, trout, and lobsters, among others. It has 
unique polar hydrophilic ends that span the entire cell membrane giving this carotenoid the 
ability to protect all of the cells in the body, and astaxanthin reduces lipid peroxidation. It also 
neutralizes free radicals without becoming a pro-oxidant or being destroyed and it protects 
mitochondria against endogenous oxidative stress and enhances mitochondrial energy production 
efficiency. Bilberry is also often used for retinal diseases. Bilberry, or Vaccinium myrtillus, has 
several active constituents including anthocyanoside flavonoids which are found in the berries, 
and quercetin and catechins found in the leaves. Anthocyanosides scavenge free radicals that 
disrupt collagen contributing to Age-Related Macular Degeneration and cataract and they also 
improve circulation to the eye. Supplementation with bilberry has been shown to lower 
intraocular pressure and significantly improve ocular blood flow. Bilberry has also been shown 
to have protective effects against UVA-induced retinal damage. 
 
Though most dogs with PRA are often diagnosed at a relatively young age (6 to 8 years), their 
retinas are also undergoing destructive changes due to aging (assuming functional photoreceptors 
are still present) at a faster rate. Therefore, supplementing with specific antioxidants targeted to 
support and protect against oxidative stress and aging would benefit all photoreceptors, and not 
solely those damaged by PRA. 
 
We presently use a commercially available blend of antioxidants that includes these ingredients 
for dogs with PRA. Over the past 8 years, dogs that would have become blind have maintained 
the sight they had at diagnosis, assuming continued daily use of the supplement. In addition, as 
mentioned above, dogs that have developed secondary cataracts have been candidates for 
successful cataract removal. Finally, hope for a blinding disease! 
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The Blind Diabetic Dog: No Longer the Inevitable Outcome---  
Preventing Vision Loss by Preventing Cataractogenesis with Integrative Support 

Carmen M.H. Colitz DVM, PhD, Diplomate ACVO 
 
Objective: 

1. Understand the known causes and recommended prevention methods of canine and feline 
cataract formation. 

 
One out of every 500 dogs develops diabetes, and with a US population of 80 million dogs, this 
equates to 160,000 diabetic dogs. One out of every 400 cats is diabetic, and with a US population 
of 80 million pet cats and 50 million feral cats, this equates to 200,000 diabetic pet cats and 
125,000 feral cats (although feral cats are much less likely to be obese, so the incidence of 
diabetes is likely less). Keep in mind that these are estimates of the numbers of animals that are 
currently diabetic; however, there are millions more that are at high risk of becoming diabetic 
due to obesity.  
 
Obesity is a key predisposing factor for the development of diabetes in dogs and cats. 
Approximately 80 million dogs and cats in the U.S. are obese and at increased risk for 
developing diabetes (not to mention shortened lifespan, arthritis, kidney disease, cancer, and high 
blood pressure). Overweight cats are up to four times more likely to develop diabetes as a 
complication of their obesity. 
 
42% of dogs and 40% of cats with diabetes are overweight.   
 
Eighty percent of dogs with diabetes mellitus will develop cataracts within 16 months of 
diagnosis,1 the majority of the remaining 20% will follow. This is due to the action of aldose 
reductase which converts glucose to sorbitol in the lens. Excess sorbitol creates an osmotic state 
and causes imbibition of aqueous humor into the lens resulting in cataract and in many lenses, 
intumescence, swelling of the lens. Older cats do not have significant aldose reductase in their 
lenses which explains why they do not develop diabetic cataracts. 
 
The crystalline lens has a variety of endogenous antioxidant systems to combat oxidative 
stressors that cause cataracts. These mechanisms include glutathione, ascorbic acid, 
thioltransferase, catalase and superoxide dismutase. With age, the efficacy of endogenous lens 
antioxidant defenses declines and opacification of the lens increases, resulting in cataracts. 
However, numerous physiological and molecular changes occur in the lens prior to any obvious 
loss in transparency.  
 
Endogenous antioxidant mechanisms  
The glutathione redox system is responsible for the detoxification of hydrogen peroxide. 
Glutathione is an essential electron donor to glutathione peroxidases in the reduction of 
hydroperoxides. Over 95% of the glutathione in LEC is maintained in the reduced form (GSH) 
allowing for detoxification of the potentially damaging oxidants. This is accomplished through a 
redox cycle carried out in the LEC and superficial cortex and reduces any oxidized glutathione 
(GSSG). The lens nucleus is almost totally devoid of GSH but, with age, that small amount of 
GSH is even further diminished, making the nucleus extremely susceptible to oxidative damage 
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and loss of transparency. Alpha lipoic acid is a potent antioxidant and free radical scavenger that 
regenerates oxidized glutathione, as well as coenzyme Q10 and vitamins C and E to their 
reduced forms.2,3 Alpha lipoic acid also has inhibitory effects on aldose reductase.4 
Ascorbic acid (vitamin C) is thought to function primarily as a scavenger of free radicals to 
protect from oxidative damage.5 The function of lenticular ascorbic acid most likely relates to the 
oxidation-reduction reactions or to glutathione metabolism.  

 
Exogenous or dietary protection 
Oxidative stress due to UV alone is not the sole cause of cataractogenesis. Micronutrient-poor 
diets and smoking (including second-hand smoke) are associated with increased risk of cataract. 
Epidemiological and intervention studies suggest that consumption of foods rich in antioxidants 
such as vitamin C, vitamin E, and some carotenoids protect the human and primate lens against 
UVR-induced oxidative stress, thereby decreasing the risk of developing cataracts. Vitamins C 
and E are antioxidants that are commonly added to foods or taken as supplements. Addition of 
these vitamins to human diets has been shown to decrease the incidence of cataracts as well as 
delay the progression of cataracts already present. Furthermore, addition of tocopherols (vitamin 
E) to experimental diets in animal models delays cataract formation.  
 
Lutein, zeaxanthin, and meso-zeaxanthin are the only carotenoids present in the lens and 
retina.6,7,8 They serve as potent antioxidants and high energy blue light filters. Increased 
consumption and lens accumulation of lutein and zeaxanthin are associated with reduced risk for 
age-related cataract formation.  
 
General Considerations in Causes of Cataracts 
Most cataractogenic agents or processes damage the ability of the lens to maintain GSH 
synthesis or alter membrane permeability allowing shifts in Na and K concentrations.  
 
By definition, a cataract is any opacity of the lens without regard to cause. The second most 
common cause of cataracts in dogs is due to Diabetes Mellitus.9 As glucose levels increase in 
the eye with diabetes, hexokinase becomes saturated, glucose accumulates in the lens and begins 
to be metabolized by the sorbitol pathway (aldose reductase is the rate limiting enzyme), sorbitol 
and fructose accumulate within the lens cells resulting in a hypertonic state which causes water 
to accumulate, the lens fibers continue to swell and rupture forming vacuoles in the lens cortices 
and eventually the entire lens becomes opaque.  
 
The most common cause of cataracts in dogs is genetic predisposition and the third is secondary 
to Progressive Retinal Atrophy (PRA). Dialdehyde toxins are released from the degenerating 
retina causing subcapsular and cortical lens opacities (“toxic cataracts”). Senile or age-related 
cataracts start out as nuclear/lenticular sclerosis and when they impede visualization of the 
fundus, they are technically referred to as cataracts; this type of cataract in dogs and cats is not 
common and not nearly as vision-impairing as it is in humans. Uveitis (inflammation) is a 
common cause of cataracts in cats and horses as well as dogs. Individuals, regardless of species, 
who undergo significant systemic disease may develop cataracts. It is my opinion that this is 
due to the extreme deficiency in antioxidants that results from the disease and a lack of 
supplementation with a variety of free radical scavengers, appropriate nutrients and 
excellent nutrition. 
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Thus far, only surgery can address significant cataracts of any cause. However, more recently the 
inhibition of aldose reductase has been shown to slow or even stop diabetic cataracts! There are 
many variables for this, so it may only slow them down. Kinostat is an eye drop that inhibits 
aldose reductase and is in clinical trials for the inhibition or slowing of diabetic cataracts.10 
Alpha lipoic acid is an antioxidant that also inhibits aldose reductase.4 In combination with green 
tea extract (EGCG, which contains quercetin), grapeseed extract, lutein, zeaxanthin, and 
coenzyme Q10, alpha lipoic acid has been shown to delay cataract formation in dogs with 
diabetes mellitus.11 Other beneficial nutraceutical options include astaxanthin and bilberry. 
 
As just mentioned, there is no medical therapy for cataracts once they are present and affecting 
sight. N-acetyl carnosine is the “eyedrop that is marketed to dissolve cataracts” and it DOES 
NOT work at all. The evidence is piling up because of claims that this helps cure senile 
cataracts in humans. Cataracts are multifactorial and addressing one pathway does not make the 
rest stop. Surgery is the treatment of choice once vision is affected, via phacoemulsification with 
IOL implantation.  
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Eyes Behaving Badly: Fighting Immune-mediated Ocular Disease with  
Integrative Medical Strategies 

Carmen M.H. Colitz DVM, PhD, Diplomate ACVO 
 
Objective:  

1. To discuss common immune-mediated ocular diseases and the nutraceutical supplements 
that can be used as a complement to traditional current therapy.  

 
Inflammation and immunologic reactions and their sequelae are critical and serious issues when 
considering a therapeutic plan for ocular diseases. The eye is unique such that tissue damage 
resulting from inflammation and disease may cause significant loss of function in the eye, 
whereas, these same entities cause negligible damage elsewhere in the body. The eye is not 
forgiving to disease and rapid control of inflammation is necessary to retain the eye and its 
function i.e. sight.1 
 
The ocular surface mucosal immune system works to fight invading organisms while minimizing 
damage to the cell layers. This entails the combination of both the innate immune system and the 
adaptive immune system, with toll-like receptors thought to link the 2 systems. While there is 
much known about the ocular immune system, there are still many open questions. This is not 
the forum for such discussion; therefore, this lecture will focus on clinical immune-mediated 
diseases commonly seen and how integrative approaches are used with traditional therapy. 

 
Keratoconjunctivitis Sicca (KCS) or Dry Eye Syndrome is a common disease seen in dogs.2 
The normal precorneal tear film is comprised of the innermost mucin layer, the middle aqueous 
layer, and the lipid layer. A delicate balance exists between these three layers creating the perfect 
environment for the ocular surface. Imbalances in any of these layers leads to corneal and 
conjunctival qualitative tear film deficiencies (abnormal mucin or lipid layers) or quantitative 
tear film deficiencies (abnormal aqueous layer). The most common disease of the preocular tear 
film is immune-mediated KCS which is characterized by corneal dryness, inflammation of the 
conjunctiva and cornea, progressive changes in corneal opacity (edema, vascularization, 
pigmentation, fibrosis), and diminished sight.3 The estimated incidence of KCS in dogs is 1%, 
though I personally believe it is higher in South Florida due to environmental issues ie allergens, 
pollution, and the canine population. It is also exacerbated in colder climates in winter months 
due to indoor dry forced-air heat. 
 
Traditional therapy for KCS includes either topical cyclosporine (1% or 2%) or tacrolimus 
(0.02% or 0.03%) in coconut oil (though other oils or aqueous vehicles are use as well) or in 
ointment form and used typically twice daily long term. Corneal ulcers are usually not a reason 
to stop using these medications; they do not inhibit healing and are important for corneal 
surface health while healing. I do NOT use topical corticosteroids in my treatment protocol for 
KCS. Topical lubricants are important in the initial treatment protocol and newer products such 
as Genteal Gel, Admyrin, Optixcare, HyCare Gel or I-Drop Vet Plus are excellent choices. 
A well-balanced and appropriate diet and nutraceutical combination are as important for the 
precorneal tear film, conjunctiva and cornea, as they are for the rest of the body. The most basic 
and well-described nutrient for the eye is vitamin A, which is not an issue to administer unless 
there is a dietary deficiency, wherein, hypovitaminosis A will result in mucous membrane break 
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down and a decrease in goblet cells.4 Also important is the intake of proper amounts of protein. 
This is not a problem in most canine patients as most diets have adequate protein, albeit not 
always the best choices for protein sources. Protein is required for the delivery of vitamin A 
(along with zinc) to the ocular surface; dietary amino acids are necessary for the lacrimal glands 
and their production of proteins.4 Also important are vitamin C and the ratio of omega-3 and 
omega-6 fatty acids. A higher ratio of omega-3:omega-6 fatty acids diminishes the likelihood of 
dry eye in humans. This has not been evaluated in dogs, though the use of omega fatty acids is 
excellent not only for the eyes but fur/hair coat and joint health. Nutritional supplements used in 
the treatment of dry eye in humans include a combination of vitamins C and B6 and linoleic acid 
(oil of evening primrose)5 or zinc and oil of evening primrose.6 
 
Bacterial Keratitis is rare in a normal healthy cornea due to continual clearing of debris and 
microbes with tear turnover, the antimicrobial properties of the ocular tear film, and the barrier 
effect by healthy corneal epithelium that protects against bacteria and fungal organisms. 
Underlying KCS in dogs typically has bacterial overgrowth and makes the unhealthy cornea 
more susceptible to microbial invasion. Cats with underlying Feline Herpesvirus infections may 
also develop secondary bacterial infections in their herpetic corneal ulcers and/or conjunctivitis. 
The patient’s innate immune system and overall health also play a significant role in how the eye 
responds to infection and recovery. Traditional therapy dictates use of broad-spectrum 
antibacterial drugs, inhibitors of matrix metalloproteinases (specifically MMP9) to avoid stromal 
loss and promote epithelialization, anti-inflammatory medications to control reflex uveitis, and 
balancing the immune system. Besides use of drugs in the tetracycline family, which is the 
strongest immunomodulatory antibiotic family available, turmeric has anti-MMP9 properties as 
well. Anti-inflammatory supplements are also useful as they are typically also antioxidants, 
which help to minimize tissue damage and improve healing. Examples of anti-inflammatory 
nutraceuticals include beta-glucans, grapeseed extract, lutein, green tea extract, turmeric, and 
white willow bark. There are others as well. An antiviral supplement in cats that I have used with 
positive effects is docosanol. Docosanol inhibits fusion between lipid-enveloped viruses (such as 
Herpesvirus) and the plasma membrane of their host cells that blocks the entry and replication of 
the virus. This mechanism of action shortens healing time and duration of clinical signs. This can 
be taken daily for control of Feline Herpesvirus as well. An interesting side note that is that a 
popular OTC product for cold sores in humans is Abreva®, which contains docosanol.  
 
Immune-Mediated Keratitis and Uveitis in dogs, cats and horses has no identifiable infectious 
agents as an underlying cause. However, the initiating disease may have included any infectious 
agent that was cleared but then set up an immune-mediated process. The disease is responsive to 
immunosuppressive and anti-inflammatory medications, however the addition of nutritional 
supplements with similar and/or synergistic actions may aid in the control of disease. Immune 
mediated keratitis cannot be cured, but long term control may be attained, sometimes with 
waxing and waning of clinical signs.  
 
There is a disease in horses called Immune-Mediated Keratitis (IMK). Other immune-mediated 
ocular surface diseases include Chronic Superficial Keratitis and Plasmoma (aka Pannus in 
German shepherds, Dachshunds, Poodles, and Greyhounds), Nodular Granulomatous 
Episclerokeratitis (aka NGE) in various breeds (especially Cocker spaniels), and Eosinophilic 
Keratitis in cats and horses. 
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For these cases, beta-glucans in combination with a variety of antioxidants, in addition to 
traditional therapy, has demonstrated positive results, i.e. control of disease. The antioxidants 
include grapeseed extract, lutein, omega-3 fatty acids, green tea extract, alpha lipoic acid and 
ubiquinol. 
 
The lens is a known immunologically privileged organ. It is devoid of blood vessels and nerves, 
and its proteins are sequestered early in embryological development. Cataractogenesis causes 
phacolytic (also called lens-induced) uveitis at any stage in development. Therefore, it is 
important to initiate anti-inflammatory medication at time of diagnosis of inflammation and 
continue treatment indefinitely, even if cataract surgery is performed. Removal of the cataract is 
key to helping to control the inflammation, but due to immunologic memory, the uveitis 
continues long term, requiring indefinite therapy.  

 
Immune Mediated Uveitis is a very common cause of uveitis. Anterior uveitis refers to 
inflammation of the iris and the ciliary body, and posterior uveitis refers to inflammation of the 
choroid; panuveitis refers to anterior and posterior uveitis at the same time. Forty-seven percent 
of uveitis cases have no identifiable cause and are termed idiopathic. Other causes include 
neoplasia (25%), infectious (18%);  uveodermatologic syndrome and vaccine reaction occur in 
10% of cases.7 Uveitis occurs due to destabilization of the blood-aqueous and/or blood-retinal 
barriers resulting in tissue damage and subsequent clinical signs. 
 
There are 3 phases of uveitis:  acute, subacute, and chronic. In the acute phase of the ocular 
inflammatory response, exudates occur in the form of serous (protein or aqueous flare), fibrinous 
(fibrin), sanguineous (RBCs or hyphema), or purulent (PMNs and necrotic material or 
hypopyon) infiltrates. The PMN is the predominant inflammatory cell in acute uveitis; 
degranulation or death of PMNs results in further tissue destruction and increased inflammation.8 
The subacute phase is the most important because this is where immunologic reactions are 
initiated, resolution occurs, or necrosis, recurrence or chronicity are established. Mild 
inflammation that is localized can be completely resolved with minimal fibrosis via the action of 
PMNs and mononuclear phagocytes. Severe uveitis may cause loss of function due to severe 
fibrosis of granulation tissue. Recurrent uveitis causes chronic permanent damage to most 
structures including the cornea, iris, lens, vitreous and retina.9 
 
Based on these phases and subsequent scenarios, it should be obvious that the use of antioxidants 
and supplements that promote healing and help to rebalance the immune system are imperative 
for any case of uveitis, whether immune-mediated or present due to another cause.  
 
This same statement can be said for any ocular disease. The eye is a very small organ with 
limited capacity to recover from moderate or severe inflammatory disease. Therefore, the initial 
use of antioxidants and other types of supplements may help to diminish the tissue damage and 
improve the recovery and regeneration of cells important for function i.e. sight. 
 
Easy Index for Nutraceuticals Mentioned in Text (and other non-ocular benefits): 

1. GSE 
a. Is a proanthocyanidin which are naturally occurring compounds found at high 

concentrations in fruits, vegetables, wine, tea, nuts, seeds, flowers, bark and cacao  
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b. Potentiates the functions of Vitamins C and E 
c. Wide range of biological activities such as antioxidant and free radical scavenging 

capabilities 
d. Anti-inflammatory and antimicrobial properties 
e. Inhibition of cancer cell growth 
f. Cardioprotection 
g. Inhibition of viral replication  
h. High blood pressure 
i. High cholesterol 
j. Diabetes and its sequellae 

i. Reduces blood glucose and glycohemoglobin A1c (in humans) levels 
k. Swelling after injury or surgery 
l. Hepatoprotective and Neuroprotective 
m. NCI funding studies on breast and prostate cancer prevention! 
n. Preliminary studies show its potential anti-neoplastic effects 

 
2. Lutein/Zeaxanthin 

a. Dogs are able to easily absorb lutein/zeaxanthin 
b. Plasma lutein/zeaxanthin increased rapidly and immune function was enhanced in 

response to dietary supplementation with lutein 
c. Diets supplemented with lutein significantly enhance cell-mediated and humoral 

immunity in dogs  
d. Human studies have demonstrated that lutein and zeaxanthin are present in the 

skin, and animal studies have provided evidence of significant efficacy against 
light-induced skin damage, especially the ultraviolet wavelengths 

i. Clin Dermatol. 2009 Mar-Apr:195-201. 
 

3. Omega 3 Fatty Acids 
a. Skin diseases 
b. Arthritis/joint inflammation 
c. Cancer 
d. Immune mediated diseases 
e. Kidney disease 
f. Cardiovascular disease 
g. High cholesterol 

 
4. Lycopene 

a. May be the most powerful carotenoid quencher of singlet oxygen 
b. 100 times stronger than Vitamin E 
c. Singlet oxygen produced due to UV exposure is the primary cause of skin aging 
d. Cardiovascular diseases 
e. Cancer (lung, prostate, stomach) 
f. Diabetes 
g. Osteoporosis 
h. Male infertility 
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5. Green Tea Extract 
a. Potent anti-inflammatory effects 
b. Arthritis, rheumatoid arthritis 
c. IBD, Diabetes, Liver disease 
d. Can lower total cholesterol and raise HDL 
e. Inhibits lipid peroxidation 
f. May have anti-neoplastic effects by inhibiting the release of TNF alpha 

 
6. Alpha Lipoic Acid 

a. Water and fat soluble antioxidant found in foods (spinach, broccoli, peas, 
Brewer’s yeast, organ meats, etc) and is made by the body 

b. Powerful antioxidant and regenerates others including Vitamins C and E and 
CoQ10 

c. Increases the body’s production of glutathione 
d. ALA restores liver enzyme levels back to normal  
e. Blocks oxidative damage due to ischemia/reperfusion injuries 
f. Benefits diabetic patients 

i. lowers protein loss and improves kidney structure and function 
g. Promotes normal insulin sensitivity and glucose metabolism, though actual levels 

of insulin and glucose may not change  
h. Diabetic neuropathies 
i. Supports renal disease  
j. Protects kidneys against drug induced kidney disease (adriamycin,  cyclosporine, 

and acetaminophen)  
k. Helps normalize blood lipid abnormalities 

 
7. CoEnzyme Q10 

a. Can be synthesized de novo and regenerated 
b. Lipid-soluble antioxidant that functions to protect against lipid peroxidation and 

therefore acts as an antioxidant  
c. Protects against lipid peroxidation 
d. Antioxidant in liposomes, LDL, mitochondria membranes, and peroxisomes 
e. Largest amounts in myocardium, kidney and liver 
f. Normally in reduced state but in disease, the oxidized form predominates 
g. Supplementation benefits this imbalance 
h. Heart disease 
i. Cardiomyopathy 
j. Hypertension 
k. Liver disease 
l. Neuroprotective 
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New Hope for the Doomed Eye:  
Fighting Glaucoma with Natural Neuroprotection 
Carmen M.H. Colitz DVM, PhD, Diplomate ACVO 

 
Objective: 

1. Understand the difference between primary and secondary glaucoma. 
2. Understand the difference between acute and chronic glaucoma. 
3. Learn treatment options for all stages of glaucoma. 

 
Introduction 
Glaucoma is a common and painful cause of blindness that is most prevalent in many dogs. 
Nearly 0.9% of pure bred dogs in North America are affected.1 Glaucoma comprises a group of 
diseases that ultimately results in optic nerve head circulation damage, retinal ganglion cell 
death, and irreversible blindness.2  

Causes of Canine Glaucoma 
There are over 40 breeds that can develop inherited primary glaucoma. Inherited or breed-related 
glaucomas are the most common causes seen in practice. Primary glaucoma is less common in 
nonpurebred dogs though it does occur in some mixed breeds (e.g. Chow mixed breeds). There 
are three types of primary glaucoma in dogs: narrow/closed angle, open angle, and pectinate 
ligament dysplasia.  
 
Secondary glaucoma can be caused by anterior lens luxation. It is inherited in most Terrier 
breeds. Other important causes of secondary glaucoma include anterior uveitis, lens-induced 
uveitis, retinal detachment, and intraocular neoplasia.  
 
Levels of Care  
The goal of the practitioner should be to (1) determine whether the patient has glaucoma, (2) 
determine if it is primary or secondary, and (3) determine if it is acute or chronic. Once this is 
established, then a treatment plan can be initiated. 
 
(1) Determine whether a patient has glaucoma by measuring the IOP (intraocular pressure) in all 
red eyes. What is a normal IOP?  The IOP varies with species, age, breed, time of day, method 
of restraint, tonometrist, and tonometer. Younger animals will have a higher normal IOP than 
older patients.3 The accepted range of IOP with a Tono-Pen® for dogs is between 8 and 17 
mmHg; and with a Tono-Vet® (my preference) it is similar. The routine screening of dogs that 
are predisposed to primary glaucoma based on breed makes purchase and use of this instrument 
more cost-effective.   Tonometry is not just for bad eyes! Make tonometry a routine component 
of annual wellness exams.  
 
(2) Determine whether the glaucoma is primary or secondary; this is not always obvious. Causes 
of secondary glaucoma include anterior lens luxation4 (inherited in most Terriers). Primary 
glaucoma is rare in mixed breed dogs; the age range is between 3 and 9 years of age. The cause 
of primary glaucoma is abnormal anatomy of the iridocorneal angle. Regardless of the type of 
primary/inherited glaucoma, the treatment will be the same. Primary glaucoma occurs in at least 
45 breeds including Great Dane, Basset Hound, Beagle, arctic circle breeds, Shiba Inu, and 
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others. Other causes include chronic anterior uveitis, prior cataract surgery, retinal detachment, 
hyphema, and intraocular neoplasia. Treatment may vary depending on the underlying cause. 
 
(3) Determine if it is acute or chronic. Clinical signs of acute congestive glaucoma include 
diffuse corneal edema, scleral injection, mydriasis and diminished or loss of vision. Fundic 
examination is often impossible due to diffuse corneal edema. The eye will be blind if the IOP is 
greater than 40 mmHg and it may or may not have a positive dazzle response and consensual 
PLR. In general, if the IOP has been greater than 50 mmHg for over 3 days, then potential for 
vision is negligible. Unfortunately, this is usually unknown; therefore, always try to decrease the 
IOP as fast as possible. Clinical signs of chronic glaucoma include buphthalmia, Haab’s stria, 
lens subluxation or luxation, fundic changes including optic nerve cupping, retinal vascular 
attenuation, and tapetal hyperreflectivity. Chronically affected eyes do not regain sight.  
 
**Intraocular pressure is highest in the morning and, in my experience, spikes at approximately 
3:00 to 4:00 am, therefore, when the owner and dog wake up, a dog with acute glaucoma will be 
painful (a migraine headache type of pain), reluctant to go outside or eat, have a diffusely 
edematous cornea (blue eye), and the eye will be blind. Many owners do not recognize the 
clinical signs and leave the dog this way until they return from work, then call the DVM. 

Clinical Signs and Treatment  

Acute Congestive Glaucoma 
True acute glaucoma is uncommon in canine patients due to the client’s misinterpretation of 
clinical signs. However, always assume it is an acute episode and treat it aggressively. This is a 
true ophthalmic emergency and a few hours can make the difference between maintaining or 
losing potential for vision. Unfortunately, this disease is not amenable to comparative and 
alternative medicine alone. This is an aggressive, painful, and blinding disease that will 
affect both eyes of a genetically predisposed dog. In fact, sometimes, it is not amenable to 
traditional therapy either without surgical intervention i.e. endolaser cycloablation and/or 
gonioimplant. 
 
Clinical signs of acute congestive glaucoma include IOP greater than 40 mmHg, corneal edema, 
scleral injection, mid-positioned or mydriatic (dilated) pupil, pain (epiphora, elevated third 
eyelid, and blepharospasm) and diminished or complete loss of vision. 
 
Treatment should be initiated immediately for suspected acute congestive glaucoma. Standard 
initial therapy include: one drop of topical latanoprost/Xalatan (prostaglandin analog given 3 
times at 5 minute intervals, contraindicated with primary uveitis and anterior lens luxation), oral 
glycerin (0.5-1.0 ml/lb body weight, given over a 15 minute interval, but NOT in diabetic dogs) 
or intravenous mannitol (0.5 to 1.5 gram/kg (5cc/lb) given over 15 to 20 minutes; systemic 
hyperosmotic agents are not used as much anymore due to efficacy of latanoprost), oral 
methazolamide or dichlorphenamide 2-5 mg/kg (carbonic anhydrase inhibitor (CAI)), one drop 
of topical 2% dorzolamide/Trusopt or 1% brinzolamide/Azopt (CAI) given 3-5 times at 5 minute 
intervals. Once the IOP decreases consistently below 20 mmHg for a 12-24 hour period, then 
medical management is continued until IOP becomes recalcitrant requiring laser surgery. If the 
IOP does not drop significantly or below 30 mmHg, then endolaser or gonioimplant surgery is 
immediately indicated. Medical management can include oral and/or topical CAIs (oral CAIs 2-5 
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mg/kg BID to TID, topical CAIs one drop TID-QID), beta-blockers (timolol or betaxolol one 
drop BID), and topical latanoprost (1 drop BID-QID). Often a combination of these medications 
is necessary to adequately control IOP for a period of time. The IOP should be monitored daily 
initially, then weekly or every 2 weeks for the first month to ensure that this therapy is adequate. 
If the IOP does not stay within the “safe range” (below 15 mmHg), then laser surgery is 
indicated.  
 
Surgical management for (potentially) visual eyes includes endolaser cycloablation, 
cryocycloablation and/or gonioimplants. The diode laser selectively destroys pigmented cells in 
the ciliary body (site of aqueous humor production) leading to decreased IOP by decreased 
production of aqueous humor. Cryocycloablation destroys the ciliary body by freezing but is less 
commonly used because it induces more inflammation than the diode laser and can cause 
cataracts and retinal detachment. Gonioimplants are shunts placed into the anterior chamber to 
allow exit for aqueous humor usually into the conjunctiva. These are very expensive to install 
and do not function effectively long-term, in many cases, due to excessive fibrin production in 
the aqueous humor of canine patients. However, in combination with endolaser cycloablation, 
the gonioimplant has become more widely used. 

Early Noncongestive Glaucoma 
Clinical signs of early noncongestive glaucoma can be subtle or nonexistent. The pupil may be 
slightly mydriatic, there may be variable episcleral congestion, corneal edema may be transient 
(if present), the fundus appears normal and the IOP will range between 25 and 35 mmHg. 
Therapy for this early stage of glaucoma can be one or more of the following medications: 
topical dorzolamide or brinzolamide (1 drop TID), oral dichlorphenamide or methazolamide (2 
mg/kg BID to TID), topical latanoprost (BID to TID). Recheck the IOP in 24-48 hours to ensure 
that the medications are decreasing the IOP, then recheck weekly for 2 weeks, then monthly for 2 
months, then every 3 months thereafter unless clinical signs of acute congestive glaucoma occur, 
then the dog should be brought in immediately. If glaucoma is suspected to be primary based on 
signalment, then use topical medications in BOTH eyes as a prophylactic measure. If the IOP 
begins to rise despite medications, then addition of other medications is indicated. The client 
should be informed of the likely need for referral and endolaser cycloablation or other surgical 
options. 

End-Stage Glaucoma 
This stage is characterized by an enlarged globe (buphthalmia), blindness, variable IOP (usually 
between 5 and 70 mmHg), severe optic nerve cupping and diffuse retinal degeneration. The lens 
may be subluxated or luxated and cataractous. The cornea may have signs of chronic keratitis 
(vascularization and pigmentation) due to exposure. Blindness is irreversible at this late stage. 
Surgical options at this stage include enucleation or evisceration with intrascleral prosthesis. For 
animals that are unable to withstand an extended anesthetic event or financial considerations are 
an issue, then intravitreal injection with gentamicin sulfate is an option; this should only be 
considered if the eye is permanently blind as it will cause blindness. The disadvantages of an 
intravitreal gentomicin injection include: inability to predict the eventual size of the globe, may 
possibly need to be repeated, a serious risk of injecting the lens, and if there is any potential for 
vision, it will irreversibly destroy the intraocular structures. This should not be performed by an 
inexperienced practitioner. Dogs under 8-9 years of age should not have this procedure as the eye 
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shrinks and is not cosmetic (personal opinion). Older dogs’ eyes do not shrink as much or they 
do not live long enough to allow the eye to shrink excessively..  
 
When to Consider Referring 
Time is imperative when managing and/or referring a glaucoma case. Glaucoma cases should be 
referred, even if you have a tonometer. If you are unsure of the diagnosis or stage and level of 
chronicity, please call a veterinary ophthalmologist for advice and/or referral. Evaluation by just 
digitally feeling the globe is NOT acceptable. If there is good comfort level with your diagnosis, 
and appropriate medications are accessible, then initiation of treatment should be immediate, 
even prior to referral. The client must understand that surgical intervention, combined with 
medications, may be necessary to effectively manage glaucoma. Even when appropriate 
medications and surgery are necessary, blindness may ensue and become irreversible. 
 
When Referral Is Not an Option 
Be prepared: medical management of glaucoma can be extremely frustrating for you and the 
client, but their education by you is the key to their tolerance and patience. Even when 
appropriate and aggressive medical management is attempted, the disease can still progress to 
cause blindness and pain. The disease can become recalcitrant to therapy if the patient is not 
periodically re-evaluated with appropriate medications adjusted to maintain the IOP in the “safe” 
range to retain vision. For my well-managed glaucoma patients, a “safe IOP” is below 15 mmHg. 
If the IOP rises into the low 20’s (or higher) and medications are at a maximum, strongly suggest 
referral to a veterinary ophthalmologist for further options. We are happy to help. The IOP 
should be monitored weekly or every 2 weeks for the first month to ensure that this therapy is 
adequate.  
 
Stage and suggested treatment plan is outlined in Table 1. Once the IOP decreases and is 
consistently below 20 mmHg for a 12-24 hour period, then medical management (see below) is 
continued and rechecked periodically. If the IOP does not drop significantly or is still above 30 
mmHg, then it is unlikely that the medications will decrease the IOP. If the animal is blind and 
IOP is above 30 mmHg, pain is likely present and a fair suggestion to the client is enucleation, to 
alleviate the discomfort.  
 
Pain due to glaucoma is attributed to the elevated IOP and is proportional to the magnitude of 
IOP elevation. The only way to control the pain is to decrease the IOP. However, we use oral 
narcotic pain relievers such as buprenorphine or tramadol to alleviate pain. Non-steroidal anti-
inflammatory drugs are contraindicated with primary glaucoma as they can elevate IOP in 
canine patients and these medications will not diminish pain. Humans with glaucoma have 
migraine-like headaches, nausea, vomiting and profuse sweating. Animals with glaucoma are 
also in a significant amount of pain; however, their stoic nature often hides their discomfort. It 
can be hard to convince an owner that their glaucomatous pet is in pain. 
 
Nutraceuticals  
Nutraceuticals have promise in supporting the eye(s) cells from glaucoma’s harmful effects on 
the cells. Oxidative stress has been shown to be an important part of this disease, especially in 
the trabecular meshwork cells and retinal ganglion cells. In addition, lamina cribrosa cells also 
have more intracellular reactive oxygen species generation, lower antioxidant expression and 
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higher intracellular calcium levels in glaucoma, compared to normal cells. NF-E2 related factor 
(Nrf2) is a key transcription factor that plays a pivotal role in endogenous protection against 
oxidative stress; and activation of Nrf2 showed a neuroprotective effect against oxidative stress-
induced retinal ganglion cell death. An antioxidant blend including green tea extract, coenzyme 
Q10, polyphenols (grapeseed extract), and lipoic acid has been shown to protect the retina, 
decrease oxidative stress, and decrease intraocular pressure in glaucomatous DBA/2J mice.5 
 
Since incorporating nutraceutical support for glaucoma patients, eyes are often not blind after 
IOP spikes, they withstand much more variability in IOP, recover better from endolaser surgery, 
and overall, the fundus remains stable in clinical appearance. 
 
Clinical Signs and Treatment Based on Stage of Glaucoma 
Stage Clinical signs Treatment Options  
Early 
noncongestive 
glaucoma  

IOP higher than contralateral eye by 5% 
(IOP between 20 and 35 mmHg); may 
appear clinically normal or may have mild 
corneal edema, anisocoria with affected 
eye being more mydriatic 

Topical and/or oral carbonic 
anhydrase inhibitor depending 
on IOP. Treat contralateral eye 
as well. Recheck in 2-3 days, 
adjust if IOP not below 15 
mmHg. 

Acute 
congestive  
glaucoma 

IOP>35 mmHg, diffuse corneal edema, 
elevated nictitans, epiphora, 
blepharospasm mydriasis, scleral injection, 
diminished or loss of sight 

Topical prostaglandin analog*  
3 times, topicalcarbonic 
anhydrase inhibitor 3-5 times, 
oral CAI, refer immediately, if 
possible. 

Chronic end-
stage glaucoma 

Enlarge globe (buphthalmia), variable 
diffuse corneal edema, scleral injection, 
lens subluxation/luxation, optic nerve 
cupping, retinal degeneration, IOP 
variable, blind, mydriasis with no direct 
PLR 

Enucleation, evisceration with 
intrascleral prosthesis, or 
intravitreal gentocin injection. 
Suggest referral for surgery, if 
necessary. 

*contraindicated if lens is in anterior chamber or glaucoma is secondary to anterior uveitis  
 
Table 2: Antiglaucoma medications, supplements, doses, and mechanisms of action. 
Medication Dose Mechanism of action 
Dichlorphenamide or 
Methazolamide 

2 mg/kg PO BID-TID Carbonic anhydrase 
inhibitor (CAI), decreases 
aqueous humor production 

Dorzolamide, Brinzolamide 1 drop TID-QID Carbonic anhydrase 
inhibitor (CAI), decreases 
aqueous humor production 

Timolol maleate 
**do not use with heart 
patients! 

1 drop BID Nonspecific beta blocker; 
alone may not significantly 
lower IOP, use CAI as well 

Dorzolamide with Timolol 
combination 
**do not use with heart 

1 drop TID Combination of carbonic 
anhydrase inhibitor and 
nonspecific beta-blocker 
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patients! 
Latanoprost, Bimatoprost,  
** do not use with anterior 
lens luxation patients! 

1 drop BID-QID Prostaglandin analog, shunts 
aqueous humor out the 
unconventional outflow 
pathway 

Coenzyme Q10, EGCG 
and/or  grapeseed extract 
(polyphenols), alpha lipoic 
acid  

CoQ10: 1.25-6.25 mg/kg 
EGCG: 0.75-3.75 mg/kg 
GSE: 1.25-6.25 mg/kg 
ALA: 1.25-6.25 mg/kg 
 

Protect retinal ganglion cells 
from ischemia/reperfusion 
injury and apoptosis, 
antioxidants 
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Introduction to Western Herbology 
Laurie Dohmen VMD, MS 

 
Objective:  

1. Attendees will become familiar with the purpose, use and theory of Western Herbal 
Medicine. Additionally, resources for future study and use will be discussed. 
 
“The WHO [World Health Organization] has recently defined traditional medicine (including 
herbal drugs) as comprising therapeutic practices that have been in existence, often for hundreds 
of years, before the development and spread of modern medicine and are still in use today.”1 
Simply put, Western Herbal Medicine is the use of plants as medicine to prevent and treat 
disease.   
 
“The use of plants as medicine goes back to earlyman. Evidences of this early association have 
been found in the grave of a Neanderthal man buried 60000 [should probably be 6000] years 
ago.  The earliest known medical document is a 4000-year-old Sumerian clay tablet that recorded 
plant remedies for various illnesses.”2 Egypt, China (Traditional Chinese Herbal Medicine) and 
India (Ayurvedic Medicine) were among the earliest civilizations using herbal medicine. In 
Europe, Ancient Greece and Rome used herbal medicine. Both Hippocrates (the “Father of 
Medicine”) and Dioscorides wrote books about herbs. These are called “Materia Medica,” which 
is a list of herbal monographs. A good herbal monograph is a paper that tells an herbalist 
everything she/he needs to know about the herb. It is similar to our allopathic book, Plumb’s 
Veterinary Drug Handbook.3   
 
Recent fields of study in herbal medicine are “Ethnopharmacology,” “Ethnomedicine” and 
“Ethnobiology.” “Ethnopharmacology is at the intersection of the medical, natural, and social 
sciences,”4 it is the study of cultural uses of medicinal plants. “Ethnomedicine refers to the study 
of traditional medical practice. The practice of ethnomedicine is a complex multi-disciplinary 
system constituting the use of plants, spirituality and the natural environment and has been the 
source of healing for people for millennia.”5 Ethnomedical researchers are discovering that most 
indigenous cultures have been using herbal medicine throughout their civilizations, so it has been 
used world-wide throughout human history.   
 
On a molecular level, everything is made up of chemicals. One of the differences between 
allopathic drugs and herbs is that allopathic drugs are usually only ONE chemical. Herbs, being 
living organisms, are made up of many chemical constituents. The “active” chemicals cause the 
therapeutic effect, which is called an herbal “action.” There are often multiple active 
constituents, which is why herbs can affect more than one system. Most herbs have multiple 
actions, because they have multiple chemical constituents. Some constituents cause more than 
one action. Herbs are used to treat “indications.” Indications are different from actions. Actions 
are about what the herb does, but indications are about the symptoms in the animal (or human) 
that the herb treats.  It is a subtle but important distinction. These actions and indications can be 
found in any herbal monograph.   
 
There are many reasons why herbalists believe that plants with their multiple constituents are 
superior to pharmaceutical drugs, which are comprised of one chemical. Plants have a natural 
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synergy to them. “…these [constituents] can work together synergistically so the effect of the 
whole herb is greater than the summed effects of its components…[also] toxicity is reduced 
when whole herbs are used instead of isolated active ingredients (“buffering”).”1 A great 
example is safrole in sassafras (Sassafras albidum): safrole has been proven to cause cancer in 
laboratory rats on its own, but in the Southeastern United States where a lot of sassafras tea is 
drunk, the rate of throat cancer is the lowest in the country.6 This is due to the buffering effect. 
When allopathic chemists take just one constituent, they lose this buffering effect. It is important 
to note that somewhere between 25% and 50% of all allopathic medications are originally 
derived from plants: the single constituent the allopathic medical community desired.   
 
Since herbalists love plant synergy so much, they often combine herbs to increase this effect. An 
exotic example of this is Ayahuasca. Ayahuasca is a combination of two herbs that individually 
do not have any of the effect they have together. It is a combination of “…the vine 
(Banisteriopsis caapi) with a monoamine oxidase inhibiting (MAOI) action and the leaf 
(Psychotria viridis or Diplopterys cabrerana), which requires that MAOI action to make their 
dimethyltryptamine (DMT) orally active.”7 Once the MAOI makes the DMT active, there is a 
significant psychotropic effect from the combination.   
 
Also, herbalists do not think in terms of just treating symptoms or a “disease.” We treat the 
patient as a whole. Therefore, we are looking to treat more indications than most allopathic 
practitioners. To do this, we need a combination of herbal actions, all of which cannot always be 
found in one herb.   
 
An intriguing case study that illustrates of the success of herbal medicine is from the 1500’s. In 
1536, Jaques Cartier was a French voyager who wintered in Canada. Many members of his crew 
contracted (and died from) scurvy. The Iroquois gave his men a decoction of what is thought to 
be arborvitae (Thuja occidentalis). Arborvitae is rich in Vitamin C, amino acids, and many other 
constituents. To sum it up, the amino acids (especially arginine and proline) nourished the men 
and the Vitamin C treated their scurvy. They all had a “miraculous cure.”8 In my practice, I use 
herbs in the place of allopathic drugs. First, I think it is very important to remember that these 
plants are functioning as medicine. (There are plants considered “food herbs” such as stinging 
nettles (Urtica dioica) and “kitchen herbs” such as cinnamon (Cinnamomum verum) that are safe 
to use in unregulated dosages. Herbs can be used in many forms: as food additives (such as fresh 
garlic), as liquid tinctures, as powders that can be mixed with food or water or as tablets or 
capsules.   
 
Resources: 
Veterinary Botanical Medical Association: www.vbma.org 
College of Integrative Veterinary Therapies: www.civtedu.org 
Veterinary Herbal Medicine by Barbara Fougere and Susan Wynn9 

Sage Mountain Herbal Retreat www.sagemountain.com 
Herbalist and Alchemist www.herbalist-alchemist.com 
Mountain Rose Herbs www.mountainroseherbs.com 
Frontier Herbs www.frontiercoop.com 
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Muscle Physiology and Herbs: Part I - Physiology 
Laurie Dohmen VMD, MS 

 
Objective:  

1. This hour will re-familiarize the listener with the basics of muscle physiology, and go 
into depth on the facets that will be discussed in relation to herbs in the ensuing lectures.  

 
There are three types of muscle in the mammalian body: smooth, cardiac and skeletal. Muscle is 
responsible for all movement in the body, internally and externally. These lectures will only 
cover skeletal muscle. Skeletal muscle comprises more than half our body weight. It controls 
every conscious action, and some unconscious as well. Muscles have functions besides 
movement, including maintaining posture, stabilizing joints and generating heat. 
 
Muscle fiber and muscle cell are synonymous terms: a muscle cell is multinucleate and runs the 
length of the muscle itself. The many nuclei are needed to make proteins locally for muscle 
function. Muscle fibers are bundled into fascicles surrounded by connective tissue called 
perimysium.  A “muscle” is a bundle of fascicles surround by an epimysium. The perimysium 
and epimysium fuse into a tendon that attaches the muscle to a bone, usually across a joint. One 
end of a muscle is the origin and the other is the insertion – muscle contraction is always toward 
the origin. 
 
A muscle cell is broken down into myofilaments, which are further broken down into 
sarcomeres. Sarcomeres are the contractile unit, and are comprised of myofilaments. These 
myofilaments have two main proteins: actin and myosin. These proteins are the backbone of the 
Sliding Filament Theory, which was discovered in 1954 and is still undisputed. The Sliding 
Filament Theory states that actin has myosin binding sites. When the muscle is relaxed, these 
binding sites are covered by another protein called tropomyosin. When the muscle is stimulated 
to contract, these binding sites are uncovered and myosin binds to the actin. Calcium, which is 
stored in the sarcoplasmic reticulum (an organelle similar to the endoplasmic reticulum, but 
specific to muscle cells), triggers the protein troponin to shift the tropomyosin off the binding 
sites on the actin. Calcium is pivotal to muscle contraction: it is the only ion that causes 
shortening and it controls the strength and duration of the contraction. Herbal sources of calcium 
will be discussed in the next hour. 
 
When myosin and actin bind, these are called Cross Bridges. The S1 region of myosin is flexible 
(multiple hinges) to “walk” along actin, and the S2 region also is flexible. “The myosin reaches 
forward, binds to actin, contracts, releases actin, and then reaches forward again to bind actin in a 
new cycle. This process is known as myosin-actin cycling. As the myosin S1 segment binds and 
releases actin, it forms what are called cross bridges, which extend from the thick myosin 
filaments to the thin actin filaments. The contraction of myosin's S1 region is called the power 
stroke. The power stroke requires the hydrolysis of ATP, which breaks a high-energy phosphate 
bond to release energy.”1 
 
Muscles are stimulated to contract by neural impulses via the neuromuscular junction. A motor 
neuron stimulates a skeletal muscle, but it is not a 1:1 relationship. A motor unit is the motor 
neuron plus all the muscle cells it stimulates. This varies in number. Acetylcholine is the 
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neurotransmitter that is released by the motor neuron and travels across the synaptic cleft to 
stimulate the muscle. Once the acetylcholine is released, the Action Potential causes an “all or 
nothing” response: the muscle will twitch. The degree of force of the muscle’s response is graded 
by the amount of acetylcholine released. Therefore, the control of muscle contraction is with the 
neural stimulation, not the muscular response. There are four types of graded responses: twitch – 
a single brief contraction, summing of contractions – the stimulation recurs before the muscle is 
relaxed which is additive, unfused/incomplete tetanus – there is incomplete relaxation in between 
contractions, and fused/complete tetanus – there is no relaxation between contractions so there is 
a smooth sustained contraction.   
 
ATP (Adenosine Triphosphate) is the energy used for muscle contractions. “Two key aspects of 
myosin-actin cycling use the energy made available by the hydrolysis of ATP. First, the action of 
the reaching myosin S1 head uses the energy released after the ATP molecule is broken into 
ADP and phosphate. Myosin binds actin in this extended conformation. Second, the release of 
the phosphate empowers the contraction of the myosin S1 region.”1 ATP is synthesized in 
mitochondria – the more mitochondria, the more ATP, the longer the muscle can contract, the 
more endurance. There are a lot of studies pointing to the idea that adaptogens increase the 
number of mitochondria in the muscle cells. This will be discussed in the third hour of lecture. 
There are four sources of ATP, depending on the length of muscle use. Free ATP in the muscle 
cell lasts about 3 seconds. The phosphocreatine pathway, which is anaerobic, lasts 10-20 
seconds. Creatine is stored in the muscle cell as phosphocreatine and ATP is store in the cell as 
ADP (Adenosine Diphosphate); creatine kinase enzyme transfers the phosphate from 
phosphocreatine to ADP, forming ATP. The glycolysis pathway is also anaerobic, but it lasts 90-
120 seconds. In glycolysis, glucose in the cytoplasm of the cell is broken down into 2 pyruvates 
and 2 ATP’s, with the byproducts of lactic acid and hydrogen. The last pathway is aerobic, 
which theoretically lasts indefinitely. This occurs in mitochondria and the nutrients come from 
carbohydrates primarily and fats secondarily. Glucose is again broken down into pyruvate but in 
the presence of oxygen, which releases 32 ATP’s but much more slowly. When muscle is 
fatigued, it will no longer contract. “Muscle fatigue results when there is tissue oxygen 
deprivation, glycogen or phosphocreatine depletion, and increased level of blood and muscle 
lactic acid in an exercised muscle.”2 
 
There are three types of muscle fibers: slow oxidative, intermediate and fast glycolytic. I think of 
these as horse breeds. Slow oxidative fibers (also called Type I fibers) are loaded with 
myoglobin (muscle cells’ equivalent of hemoglobin), which makes them red and bloody. They 
use primarily an aerobic pathway, and therefore contain a lot of mitochondria. They are weak but 
fatigue resistant, and used for endurance. Since they are more repeatedly stimulated than fast 
fibers, these cells contain higher levels of intracellular calcium. This is an Arabian horse. 
Intermediate fibers are in between, like a thoroughbred. The fast glycolytic fibers (also called 
Type II fibers) are pale and do not contain myoglobin. They use anaerobic pathways and are 
quick to fatigue but very strong. This a quarter horse. All muscles are heterogeneous – they 
contain a mix a fibers. Formation of slow fibers is neurally driven, but the formation of fast 
fibers in thyroid hormone dependent. Thyroid hormone and muscle will be discussed in depth in 
the last two hours of lecture. 
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“Skeletal muscle is a dynamic tissue continuously adapting to functional demands. The diverse 
range of fiber types seen in different muscles is mainly determined by how often they are called 
on to perform their tasks; while the loading conditions during the performed actions determine 
their size.”3 Exercise increases muscle size, strength and/or endurance. Endurance exercise 
increases the number of mitochondria per cell, the more mitochondria, the more ATP produced. 
Size and flexibility comes from an increased number of sarcomeres, which occurs with 
stretching. The ways different exercises work plus the different energy source pathways are why 
different athletes should eat and train differently – sprinters need more sarcomeres to move all at 
once, but endurance athletes need more mitochondria to make more ATP through the aerobic 
pathway. Sprinters can eat lots of protein to make sarcomeres while endurance athletes need 
carbs to have an energy source for aerobic glycolysis.4 

 
IGF-1 (insulin-like growth factor) is a local (paracrine) or intracellular (autocrine) chemical that 
stimulates the intracellular kinase PI3K. PI3K creates a membrane binding site on the cellular 
membrane for Akt. Akt can maintain muscle size, induce muscle hypertrophy and prevent 
muscle atrophy. Ursolic acid increases IGF-1 and therefore Akt activity. It increases the size of 
both slow and fast muscle fibers. This in turn improves exercise capacity. Apple peels are one 
source of ursolic acid.5 We will discuss other sources in the fourth lecture hour.   
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Muscle Physiology and Herbs: Part II – Individual Herbs 
Laurie Dohmen VMD, MS 

 
Objective:   

1. This hour we will discuss specific herbs that don’t fit into any category and enhance 
muscle physiology and productivity. These herbs include: oats, ginkgo, cordyceps and a few 
calcium-rich herbs.   

 
Avena sativa:  
Oats are in the family Poaceae. Both the seeds (milky oat tops) and the straw can be used 
medicinally, but for the purposes of muscle, the seeds are used. Chemical constituents include: 
vitamins, minerals and protein, but the premier medicinal constituent is the ϐ-glucan, which is a 
soluble fiber. Oats are considered a nervine, which is usually thought of as relaxing. However, 
oats are a stimulating nervine. According to Grieve, oats were traditionally used as gruel for their 
nervine, stimulant and anti-spasmodic actions. They are nutritive during convalescence. “The 
pericarp of Oats contains an amorphous alkaloid which acts as a stimulant of the motor ganglia, 
increasing the excitability of the muscles, and in horses causes excitement.”1 Juliette de Bairacli 
Levy concurred: “A contribution to speed in racing horses and greyhounds.”2 Research explains 
these observations: “In research in Australia, athletes who were placed on an oat-based diet for 3 
weeks showed a 4% increase in stamina. Oats are thought to help maintain muscle function 
during training and exercise.”3 Another study found that “Oat ϐ-glucan prolonged the exhaustion 
running time, increased the levels of NEFA and glycogen in liver and skeletal muscles, and 
decreased the levels of BUN and LA. The results indicated that oat ϐ-glucan can elevate the 
endurance capacity and facilitate recovery from fatigue.”4 Additionally, as discussed in the first 
hour, carbohydrates in general increase endurance by providing an aerobic energy source for 
muscle contraction.   
 
Ginkgo biloba: 
Ginkgo is in its own family, Ginkgoaceae. The leaves are used medicinally and they contain 2 
main chemical constituent groups: flavonoids and terpenoids. Ginkgo leaves have two specific 
types of terpenoids, ginkgolides and bilobalide that are the main active constituents. In Western 
Herbalism, ginkgo is generally used a standardized extract called EGb 761. It is standardized to 
“…24% flavonoid glycosides, 6% terpene lactones, and less than 5 ppm ginkgolic acid.”5 This is 
in part due to the fact that ginkgo is a “new” herb in Western Herbalism, which is ironic, since 
the tree is considered a “living fossil!” The species dates back 270 million years, and each tree 
has a very long life span naturally. In fact, there is a tree in Hiroshima that survived the atomic 
bomb and is still alive. The seeds and fruit have been eaten and used medicinally in Asian 
cultures for over 5000 years.   
 
In terms of muscle structure and function, ginkgo is commonly used for performance 
enhancement. It modulates energy synthesis and causes muscle hypertrophy. There are multiple 
research finding about these phenomena. “Ginkgo leaf extract [Egb 761] increases expression of 
mitochondrial enzymes like NADH dehydrogenases, which can influence ROS generation in the 
mitochondria. This is a protection against uncoupling of oxidative phosphorylation, thereby 
increasing ATP levels regulating energy metabolism.”5 “Egb 761 induced a gain in muscular 
mass that was associated with an improvement of the muscular performances.”6 “Egb 761 
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modifies gene expression in a manner consistent with the remodeling of the sarcopenic muscle 
via the modulation of myogenesis.”6 I personally believe that the modification of gene 
expression Bidon references is a Doctrine of Signatures for ginkgo: due to its age, it affects us at 
an earlier stage when we first intersected as species. Also, “The ancient doctrine of signatures 
taught that what a thing resembles may be an indication of its use. We have scientifically 
corroborated the value of the ginkgo tree – as one of the oldest surviving species on earth – in the 
treatment of conditions associated with aging and the promotion of human longevity.”7 
Longevity: of not just life, but also our cells (including muscle cells). 
 
Cordyceps sinensis: 
Cordyceps, also known as “caterpillar fungi,” is in the Clavicipitaceae family. The part used is 
the dried fungus fruiting body on the dead caterpillar larvae. The fungus and the caterpillar are 
symbiotic, and the fungus does not produce a fruiting body until or unless the caterpillar larva 
dies. Then the fungus produces a fruiting body in order to survive. Cordyceps contains all 8 
essential amino acids, sugars, vitamins and minerals. The main active constituents are 
cordycepin (3’-deoxyadenosine, a derivative of nucleoside adenosine) and cordycepic acid (aka 
D-mannitol). These two chemicals as well as polysaccharides are thought to be the medicinal 
constituents. It is commonly used as CordyMax Cs-4, which is a standardized capsule with 525 
mg of Cordyceps/capsule. The whole fungus has been used in TCM for centuries for stamina, 
sexually as well as athletically. All the polysaccharides are present in water extracts, which is 
what is used for most studies on exercise performance. Alcohol extracts contain different 
constituents, which cause Corydceps’ cholesterol-lowering, cardiovascular and immune system 
effects.8 
 
“The use of Cordyceps by athletes stems from publicity surrounding the performance exhibited 
by the Chinese Women’s Field and Track team at the Chinese National games in 1993. In this 
competition, 9 world records were broken by substantial margins…the team’s coach attributed 
their success to Cordyceps.”9 Cordyceps only natively grows on the Tibetan plateau, so at this 
point it is rare and endangered in the wild. However, it is now being grown commercially for 
medicinal use. It should be bought only from a commercial grower, and there is only one that 
advertises that it mimics the growing conditions of the Tibetan plateau and has cordyceps with 
an equivalent chemical make-up (Aloha Medicinals).  
 
“Cordyceps enhances endurance and performance…[and] alleviates fatigue.”10  “Therapeutic 
applications of Cordyceps…are hypothesized to be centered primarily on the key effects of 
increased oxygen utilization, increased ATP production, and the stabilization of blood sugar 
metabolism.”9 Many studies show an increase in the ATP:Pi (inorganic phosphate) ratio in 
skeletal muscle and liver cells after Cordyceps ingestion. The ratio of ATP:Pi denotes increased 
intracellular energy. The results are either due to enhanced triphosphate synthesis or reduced 
ATP consumption. The levels show statistically significant improvement after one week, and the 
levels return to baseline after one week without supplementation. The increase lasts the duration 
of the Cordyceps administration. Another study found this about Cordymax (the standartdized 
extract): “prolonged submaximal exercise inducted lactate acidosis was significantly minimized, 
supporting better functions of cellular mitochondria of the cells. In addition, improvement of 
insulin sensitivity and basal glucose metabolism…may contribute to higher levels of steady state 
of ATP.”8 
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Calcium-rich Foods and Herbs: 
I wanted to include calcium because it is so important to muscle physiology. As stated in the 
physiology review, “Calcium is the only physiologic ion which…causes shortening.”11 Calcium 
also controls the strength and duration of the contraction. Therefore, having an adequate source 
of calcium for the muscle cells is imperative. However, calcium is not best sourced in herbs, but 
there are many good food sources, especially dairy for omnivores. Alfalfa is a good source for 
herbivores. Calcium supplements are another option. According to the NIH, adult humans need 
approximately 1000 mg of calcium a day. One would extrapolate that an athlete would need 
more. Too little, and (among other signs) there will be muscle weakness. Too much will cause 
other systemic effects, such as constipation and kidney stones.12 According to the NRC, adult 
dogs need 0.13g*BW (in kg) to the 0.75 power and adult cats need 0.071g*BW to the 0.67 
power.13 
 
“As far as calcium, my favorite is cheese, but since that isn't a plant perhaps I'll choose sesame. 
For calcium support I would go for food over herbs.”14 Alfalfa (Medicago sativa) is a nice source 
of calcium. Other herbs containing calcium include horsetail (Equisetum arvense) and sesame 
seeds (Sesamum indicum).   
 
Dosages and Safety: 
 
Avena sativa: Dried herb dosage: (use as food), Human: 5 g TID.10 No dry herb veterinary 
dosage confirmed (I would use at 0.5 mg/kg TID – extrapolated from human). Safety: safe, no 
known drug interactions or adverse reactions. 
 
Ginkgo biloba: Dried herb dosage: Human: 5 g TID; Veterinary: 50 mg/kg TID (generally used 
as standardized extract – human: 100 mg BID; veterinary: 2 mg/kg BID).10  Safety: Caution with 
anticoagulant treatment, (seeds may be toxic in high doses) 
 
Cordyceps sinesis: Dried herb dosage: Human: 3 g TID.15 No veterinary dosage confirmed (I 
would use at 0.45 mg/kg TID – extrapolated from human). Safety: Very safe for long-term usage 
(from articles referenced). 
 
Medicago sativa: Dried herb dosage: Human: 5 g TID; Veterinary: 50 mg/kg TID.10  Safety: 
Caution with estrogenic tumors or medications, GRAS. 
 
Equisetum arvense: Dried herb dosage: Human: 5 g TID; Veterinary: 50 mg/kg TID.10 Safety: 
Contraindicated with renal or cardiac disease, can cause thiamine deficiency in high doses. 
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Muscle Physiology and Herbs: Part III - Adaptogens 
Laurie Dohmen VMD, MS 

 
Objective:   

1. This hour we will discuss adaptogens that specifically enhance muscle function. These 
herbs include: ginseng, eleuthero and rhodiola. 

 
In 1969, Russian doctor Israel Brekhman coined the term “adaptogen” and described it as 
follows: “(a) An adpatogen should be innocuous and cause minimal disorders in the physiologic 
functions of an organism; (b) The action of an adaptogen should be nonspecific, i.e., it should 
increase resistance to adverse influences of a wide range of factors of physical, chemical, and 
biological nature; (c) An adaptogen may possess normalizing action irrespective of the direction 
of the foregoing pathologic changes.”1 Panossian and Wikman further defined the category of 
herbs: “adaptogens must reduce stress-induced damage, thus presenting stress-protective 
effects;…adaptogens must exhibit stimulating effects…leading to increased working capacity 
and mental performance against a background of fatigue and stress;…adaptogens must be 
innocuous and must not perturb body functions from their normal levels but rather exert a 
normalizing influence on a pathological state…”2 Stress is an important adaptogenic concept, as 
basically adaptogens increase the body’s resistance to stress. “Stress is a convenient, but 
imprecise term which refers either to an external event that is interpreted as threatening, or to the 
internal response to that event.”3   
 
Another important herbal concept is “amphoterism,” which is the normalizing effect of an herb.  
Herbs that are amphoteric take a condition that is either high or low back to normal. This is very 
important to keep in mind when dealing with adaptogens and athletes, as in many studies, they 
do not show much effect on fit athletes. These athletes are already “normalized” to the exercise 
intensity; what the adaptogen can do is make an unfit athlete perform like a fit athlete.  
 
Adaptogens have been long used by athletes, and have become more well-known around the 
world due to the successes of Russian and Chinese Olympic athletes. According to my research, 
they are not banned by any oversight committee, including racetracks and Olympics. For 
athletes, they improve performance by increasing time to fatigue as well as recovery from 
fatigue. However, the exact mechanism(s) of action by which they achieve these effects is 
unknown to date. There are many postulations but no proven theories.   
 
Panax ginseng: 
Panax ginseng is in the family Araliaceae, and is native to China and Korea. This is ironic, 
because in China, the favored ginseng species is Panax quinquefolius, which is native to the 
United States. In China it is called “t’u-tsing” which loosely translates to “vital energy of the 
soil.”4 The “plant owes its curative properties to the life-force borrowed from the earth.”4 The 
part used is the root, and it is at its most medicinal when it is 7-8 years old. The length of time it 
takes to grow a quality root plus the fact that it is hard to grow makes ginseng very expensive as 
well as often adulterated. It is on the United Plant Savers “at risk” list.   
 
Ginseng is considered to have only one active constituent: ginsenosides, which are saponins. The 
lack of alkaloids in the plant is the main reason it is considered safe to use long-term. It is hard to 
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pin down traditional uses for ginseng, as it was used as a general “panacea” to treat everything – 
this goes back to the concept of adaptogen: they work systemically on the body as a whole, so 
they treat and/or prevent almost everything. In fact, “Panax, the generic name, is derived from 
the Greek Panakos (a panacea), in reference to the miraculous virtue ascribed to it by the 
Chinese, who consider it a sovereign remedy in almost all diseases.”5 Traditional Chinese 
Medicine (TCM) has used ginseng for over 7000 years.   
 
There are a myriad of studies using ginseng to aid athletes, both human and non-human. These 
studies propose multiple mechanisms of action and results. Effects of ginseng researched 
include: increased FFA utilization over glucose for energy demands,6 increased capillary density 
and oxidative capacity,7 improved mitochondrial metabolism,8 inhibition of corticosterone 
increase,9 mediation of the HPA axis10 and enhanced nitric oxide synthesis.9 There are too many 
studies to go into each one in detail, but in many of the studies, there were 4 categories: placebo, 
exercise only, ginseng only, exercise and ginseng. There was no additive effect of exercise and 
ginseng, and exercise and ginseng categories had similar results. Additionally, in studies of fit 
animals/humans, ginseng showed no effect. Due to these findings, many studies felt that they 
“failed” to prove that ginseng has an effect on exercise endurance, but the way I read them is that 
it works well in the unfit, not in people or animals already in shape. The ultimate take away of 
these studies is that ginseng may help the unfit athlete perform like a fit athlete, but appears to 
give no added advantage to the fit athlete.   
 
Eleutherococcus senticosus: 
Eleuthero, which is also in the Araliaceae family, was often called “Siberian ginseng” due to its 
similarity of function to Panax. However, it is a completely different genus, and now is usually 
simply called “eleuthero.” Like ginseng, the main active constituent is saponins, this time called 
eleutherosides. Again, it contains no alkaloids. As an interesting aside, the leaves don’t contain 
eleutherosides, but instead contain ciwujianosides. Eleuthero has been used in TCM as long as 
ginseng. It too was used as a tonic, however, it was primarily used for arthritis, rheumatism, and 
low back pain.   
 
My favorite quote about eleuthero is from an article by Dowling, et al.: “Fulder contends that E. 
senticosus may improve stamina, but not beyond the optimal capacity for the person.”8 How 
could anyone work beyond their “optimal capacity?! Some of the research postulations about 
how eleuthero works include: increased oxygen consumption,11 a shift to aerobic energy 
sources,11 inhibition of corticosterone increase12 and increased number of mitochondria per 
myocyte.13  The truth is, no one really knows how it works, just that it works.   
 
Rhodiola rosea:  
Rhodiola is in the family Crassulaceae, but again the root is used. Not only is it in a different 
family from the previous adaptogens, but it also has a different primary chemical constituent; 
instead of a saponin, rhodiola uses glycosides called salidrosides and antioxidants such as p-
tyrosol for its medicinal effect. These are main 2 active constituents in all Rhodiola spp., but 
Rhodiola rosea is the only species with rosin, rosavin and rosarin, which are also active 
constituents and make it different from all other Rhodiolas.  
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Rhodiola has been used for thousands of years by the cultures that were familiar with it. This is 
an abbreviated quote about some of the cultures that used it: “In mountain villages of the 
Republic of Georgia, a bouquet of roots is still given to couples prior to marriage to enhance 
fertility and assure the birth of healthy children. In Middle Asia, R. rosea tea was the most 
effective treatment for cold and flu during severe Asian winters. Mongolian doctors prescribed it 
for tuberculosis and cancer…Siberians secretly transported the herb down ancient trails to the 
Caucasian Mountains where it was traded for Georgian wines, fruits, garlic, and honey. Chinese 
emperors sent expeditions to Siberia to bring back the “golden root” for medicinal preparations.  
Linnaeus wrote of R. rosea as an astringent and for the treatment of hernia, leucorrhea…hysteria, 
and headache. Vikings used the herb to enhance their physical strength and endurance.”16   
 
There are many studies and postulations about rhodiola: increased protein and RNA levels14,15, 
increased ATP and CP levels,14 increased fat metabolism,14 increased synthesis and resynthesis 
of ATP,16 stimulation of energy repair after exercise,16 increased glucose uptake,17 increased 
oxygenation18 and increased antioxidant mechanisms.19   
 
There were two studies that made the most sense to me. Noreen et al. studied “eighteen 
recreationally active college women”20 who did a 10 minute warm up followed by a 6 mile 
stationary bike ride. There were 2 groups: placebo and ones administered R. rosea at 3mg/kg PO 
1 hour prior to exercise. These were the results: 1) heart rate after warm up decreased in a 
statistically significant manner, 2) time to completion decreased, 3) average power increased, 4) 
absolute workload increased, 5) rate of Perceived Exertion decreased in a statistically significant 
manner, and 6) fatigue post exercise decreased. These last 2 results are hypothesized to be due to 
an increased production of endogenous opioids or increased opioid receptor sensitivity, which 
would make the perceived exertion seem less and therefore the fatigue seem less. De Bock et al. 
studied “24 healthy and physically active male…and female students,”21 who were tested on 
endurance exercise capacity to exhaustion on a stationary bike and on muscle strength via 
weighted knee extensions. There were 2 tests: acute dosing (100 mg R. rosea standardized to 3% 
rosavin and 1% salidroside PO) 1 hour prior to exertion; and chronic dosing (100 mg) BID for 4 
weeks. Both tests were run against a placebo. These were the results: 1) Endurance: a) acute – 
time to exhaustion was increased by an average of 24 seconds or 3%, with increased oxygen 
uptake and carbon dioxide output, b) chronic – no change reported; 2) Muscle Strength: a) acute 
– no change reported, b) chronic – no change reported. De Bock et al. hypothesized that this was 
due to endorphin release and strength is not affected by endogenous opioids (endorphins), as 
explained by Noreen (above).20,21 From these studies, Rhodiola rosea appears to be an acute use 
herb. If used chronically, it loses its exercise enhancing effect. So my advice is: use it only on the 
day of competition. 
 
Dosage and Safety:  
Panax ginseng: Dried herb dosage: “The recommended [human] daily dose for dry ginseng root 
is generally 0.5 to 2.0g.”22 Human: 5 g TID; Veterinary: 50 mg TID.23 Safety: “There are no 
reports of acute toxicity of high-dose ginseng in humans.”22 May interact with warfarin or 
MAOI’s.24 
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Eleutherococcus senticosus: Dried herb dosage: Human: 5 g TID; Veterinary: 50 mg/kg TID.23 
Safety: “Eleutherococcus senticosus is reported to be medically safe.”13 May cause insomnia if 
given in the evening. 
 
Rhodiola rosea: Dried herb dosage: Human: 1.5 g SID.25 No veterinary dosage confirmed (I 
would use at 0.25 mg/kg TID – extrapolated from human). Safety: “The Natural Medicines 
Comprehensive Database lists Rhodiola rosea as “possibly safe” with no reported adverse 
reactions.”26 Caution with use with bipolar disorders. 
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Muscle Physiology and Herbs: Part IV – Herbs with Ursolic Acid  
Laurie Dohmen VMD, MS 

 
Objective:   

1. This hour will discuss the role that ursolic acid plays in muscle function and herbs that 
contain high quantities of ursolic acid. These herbs include: apples, rosemary and privet. 
 
Ursolic acid is a pentacyclic triterpenoid carboxcylic acid that naturally occurs in fruits and 
herbs. It is an isomer of oleanolic acid, so they are often researched together. Its therapeutic 
actions have been extensively studied: antioxidant, antimicrobial, anti-inflammatory, antitumor, 
anti-fat accumulation, anti-insulin resistance, hepatoprotective and anti-hyperlipidemic. 
Recently, there has been increasing research interest into its effects on muscle physiology. 
Ursolic acid’s effects on muscle are tied to its effects on adipose tissue and insulin resistance; it 
increased muscle mass while decreasing fat and reducing metabolic syndrome or diabetes. (The 
missing gap in the research is on herbs containing ursolic acid and exercise: there are studies on 
ursolic acid and exercise and studies on levels of ursolic acid in plants, so I have put them 
together for this talk.) Many commonly used herbs contain ursolic acid, including apple peel 
(Malus domestica), privet (Ligustrum lucidum), rosemary (Rosmarinus officinalis), persimmon 
(Diospyros kaki), self-heal (Prunella vulgaris), lavender (Lavendula angustifolia), uva ursi 
(Arctostaphylos uva-ursi), sage (Salvia officinalis) and hawthorn (Crataegus pinnatifida). 
 
Ursolic acid works via a multi-step pathway. IGF -1 (insulin-like growth factor 1) binds to its 
receptor. This triggers intracellular kinases including PI3K (phosphatidylinositol-4,5-
bisphosphate), which causes the creation of lipid binding site on the cell membrane for Akt (a 
serine/threonine kinase). Akt (protein kinase B) targets’ include regulatory proteins involved in 
protein synthesis (such as glycogen synthase kinase 3, mTOR and PHAS-1).  mTOR 
(mammalian target of rapamycin) induces protein synthesis for muscle hypertrophy.1 Basically, 
Akt is necessary to maintain normal skeletal muscle mass and can induce muscle hypertrophy.1 
Now we look at how ursolic acid (UA) affect this pathway: “mRNA levels of IGF-1 and Akt 
phosphorylation are upregulated in the skeletal muscle of mice after daily UA consumption over 
a long period.”2 
 
Overall, ursolic acid causes hypertrophy of myotubes and affects both fast and slow twitch 
muscle fibers. It is useful for resistance (strength) training, muscle atrophy, aging, disuse, and 
muscular or neurologic injury. It improves overall exercise capacity by increasing muscle mass, 
but the ursolic acid/Akt pathway does NOT increase aerobic muscle capacity (time to muscle 
fatigue). In theory, one would think that this is only relevant for strength training, like body 
builders. However, it is important for anyone (especially athletes) after injury due to either 
muscular or neurologic causes. It is proven effective in age-related atrophy which helps prevent 
injuries in geriatrics. An example of a condition where ursolic acid could be very beneficial is 
Sweeney in horses. Sweeney is suprascapular neuropathy usually caused by injury to the 
suprascapular nerve. It causes atrophy of the supraspinatus and the infraspinatus muscles. 
“Ursolic acid significantly decreased denervation-induced muscle loss. Histologically, this effect 
of ursolic acid was reflected as an increase in the size of the denervated skeletal muscle fibers.”3 
So in Sweeney, ursolic acid could help restore muscle tissue.   
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Malus domestica:  
Also known as an apple, the waxy peel contains high levels of ursolic acid. Apples are an 
underrated medicinal food from the Rosaceae family. They treat both diarrhea and constipation 
as well as gallstones; they help with weight loss and contribute to dental health. “An apple a day 
keeps the doctor away,” and builds muscle. The quantity of ursolic acid varies by variety of 
apple. Of the apples studies Fuji had the most per gram and Gala the least.4 Obviously, eating an 
apple is the easiest way to ingest the ursolic acid in the apple peel, however some prefer 
tinctures. Ursolic acid is poorly soluble in water or ethanol. Siani et al. studied how to optimally 
extract ursolic and oleanolic acid from apple peels. They found that “UA [ursolic acid] extraction 
was optimal after macerating [tincturing] for 12 days. Static maceration [tincturing] in 
ethanol:water (7:3 v/v) at room temperature and 10% DER [drug:extract ratio] generated yields 
varying from 40-50%.”5 
 
Rosmarinus officinalis:  
Rosemary is in the mint (Lamiaceae) family and like many mints, it is a common food herb 
(spice). It also has medicinal uses including cognitive enhancement, cardiovascular conditions, 
liver and gallbladder issues. Jim Duke says to put a fresh piece of rosemary in the car for road 
trips to help keep the driver fresh and alert.6 The needle-like leaves contain ursolic acid in high 
quantities.  It has on average 7.51 mg ursolic acid per gram of dried plant material.7 
 
Ligustrum lucidum:  
Privet’s fruits are a familiar medicinal herb. They are used as a tonic for the immune system, for 
reduction of chemotherapy side effects and for hair growth. The fruits also contain ursolic acid. 
Privet is a member of the Oleaceae family, which also includes olive trees, jasmine, forsythia and 
lilac. It is a good smelling family!   
 
Eating privet fruits is not a common form of ingestion, so research was done about how to 
optimize ursolic acid extraction. “The optimal extraction conditions were 80% ethanol aqueous 
solution, the ratio of material to liquid was 1:15, and extraction for 30 min at 70 ℃ under 
microwave irradiation of 500 W.”7 Microwaving is not an ideal form of extraction to most 
herbalists, but according to these researchers, the only drawbacks of proper tincturing are that it 
is “time- and solvent-consuming.”7 
 
Dosages and Safety: 
“Although the triterpenoids [oleanolic acid and ursolic acid] are relatively safe, toxicities do 
occur in certain circumstances.”8 
 
Malus domestica: Decoction dosage: 1-2 teaspoons of dried apple peel per 1 cup water.9 Human: 
1 cup TID; Veterinary: ½ cup/10 kg divided TID.10 Safety: Common food, but seeds contain 
arsenic and should not be eaten. Apple juice decreases the absorption of atenolol. 
 
Rosmarinus officinalus: Dried herb dosage: Human: 2-4 g TID.11 No veterinary dosage 
confirmed (I would use at 0.25-1.0 mg/kg TID – extrapolated from human). Safety: GRAS, may 
induce abortion, may interact with anticoagulant drugs and herbs. 
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Ligustrum lucidum: Dosage: No human or veterinary dosage confirmed. Safety: According to 
the Natural Medicines Database,12 there is not much information available about safety, but no 
adverse effects have been reported.   
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Muscle Physiology and Herbs: Part V Thyroid’s Impact (Physiology) 
Laurie Dohmen VMD, MS 

 
Objective:   

1. This hour will discuss the role that thyroid hormone plays in muscle function. This 
includes how it affects muscle type and how hypothyroidism and hyperthyroidism negatively 
affect muscle function. 

 
I started this section thinking I would be discussing herbs to enhance thyroid hormone for 
sprinters, who need fast-twitch fibers that use anaerobic energy pathways and are strong but 
quick to fatigue. However, I found out that thyroid hormone plays a much bigger role in both the 
body and muscle physiology than just driving muscle structure. So we will be looking at 
thyroid’s role in muscle function overall. The next hour will discuss herbs that affect thyroid 
function. 
 
The hypothalamus produces TSH-releasing hormone (TRH), which travels to the anterior 
pituitary. The pituitary then produces thyroid-stimulating hormone (TSH), which travels to the 
thyroid gland. TSH stimulates the thyroid gland to produce thyroid hormone. The thyroid gland 
makes primarily thyroxine (T4) and some triiodothyronine (T3). Most T3 is made in the 
peripheral tissues, such as skeletal muscle, via the deiodinization of T4. T3 is the bio-active 
thyroid hormone. Both T3 and T4 are stored in the thyroid gland and transported through the 
blood stream bound to a protein, such as globulin or albumin. The protein is easily released when 
the hormone is transported into the receptor cell. Free T4 or T3 in the blood (unbound to a 
protein) provides the negative feedback loop to the hypothalamus and the pituitary to stop their 
production of TRH and TSH, respectively. T3 receptors are found in both the nucleus and 
mitochondria of cells. Therefore, they affect muscle structure and function at the nuclear level 
and muscle energy production and utilization at the mitochondrial level. T3 and T4 are 
inactivated via the irreversible removal of an inner-ring iodine catalyzed by type 3 deiodinase 
(D3). 
 
Muscles have plasticity: they respond to function, usage, neural influences, hormones, and 
injury. Each muscle has its own unique phenotype, with varying numbers of each fiber type: 
slow (type I), intermediate and fast (type II). To review, fast twitch fibers have low numbers of 
mitochondria. They use anaerobic glycolysis for energy and therefore have high ATPase activity 
and are considered “white” muscle. They are used primarily for strength training and their 
formation is influenced by thyroid hormone. They are the predominant muscle fiber in quarter 
horses. Slow twitch fibers on the other hand, have a high number of mitochondria so they can 
utilize an aerobic and oxidative energy pathway. They are considered “red” muscle, and are used 
primarily for endurance exercise. They are the predominant muscle fiber type in Arabian horses. 
Their formation is influenced by neural impulses.   
 
Thyroid hormones have many effects in skeletal muscle; there is an abundance of research on the 
subject. “Thyroid hormone signaling regulates the expression of a broad range of genes with 
central roles in skeletal muscle homeostasis, function and metabolism.”1 “Normal muscle 
development, homeostasis and regeneration require the binding of T3 to the thyroid hormone 
nuclear receptors.”1 Muscle does not transition from neonatal to adult fibers at normal speed 
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without appropriate thyroid hormone levels: hypothyroidism does not allow transition from 
neonatal to adult type fibers and hyperthyroidism causes an earlier transition to predominantly 
fast-twitch muscle fibers. Additionally, repair is impaired or slowed by hypothyroidism due to 
satellite (precursor) cell apoptosis. Hyperthyroidism also causes satellite cell apoptosis as well as 
skewed muscle phenotype to fast-twitch. “Thyroid hormones are necessary for expression of the 
fast muscle phenotype, but under normal conditions their significance is rather permissive than 
instructive, Animals then use other extrinsic factors, especially neural input, for regulating the 
muscle phenotype…”2 This has been found to be true in all species studied.     
 
T3 increases the number of muscle fibers and their diameter, and affects contractility. 
Contractility is affected because of speed changes due to changes to neuroreceptors in muscle 
tissue (so there is altered nerve activity) – hyperthyroidism causes receptor depolarization and 
inability of muscle cells to respond to every stimulus received causing decreased excitability.   
 
Thyroid hormones affect muscle structure and function on the level of gene expression, both in 
the nuclei and mitochondria. T3 stimulates SERCA1 (Sarcoplasmic reticulum CA2+-ATPase), 
which is crucial for fast-twitch fibers. SERCA1 affects calcium balance and therefore the 
excitation-contraction coupling pathway, of which there are many more in fast-twitch fibers. 
Expression of SERCA-1 is increased by hyperthyroidism and decreased by hypothyroidism.   
 
Thyroid hormones affect energy pathways and production. They increase both glycolytic and 
slow oxidative paths; Mitochondrial Uncoupling Protein 3 (UPC3) is stimulated by T3 and 
promotes energy expenditure via glycolysis. T3 mediates oxygen consumption in muscle. It also 
induces fatty acid uptake and use. Thyroid hormone allows increased ATP consumption during 
activity and affect muscle’s ability to generate ATP. Lastly, thyroid hormone affects glucose 
uptake by muscles via insulin.  
 
Thyroid hormones regulate the energy pathways in muscle via the mitochondria. They increase 
wasteful energy expenditure via futile cycling of Na+/K+-ATPase. They promote mitochondrial 
biogenesis (formation of new mitochondria) along with mitochondrial uncoupling via UPC3, 
which in turn uncouples substrate oxidation from ATP synthesis. All of this decreases metabolic 
efficiency.   
 
In general, hyperthyroidism causes many symptoms: Merseburg triad syndrome (exophthalmos, 
goiter and palpitations), increased thermogenesis along with feeling hot, tachycardia, 
hypertension, weight loss coupled with muscle wasting, increased energy expenditure at rest and 
exercise, twitching and jumpiness that can progress to tremors, reduced insulin sensitivity, 
edema, diarrhea and menstrual changes. On the genetic level, hyperthyroidism affects glucose 
and lipid metabolism, protein synthesis, transcriptional control, signal transduction and 
mitochondrial energy metabolism via increased UPC3 – uncoupling causes a 70% increase in 
TCA cycle but no increase in ATP synthesis. 
 
The etiology of hyperthyroidism varies; Graves’ disease is the most common cause in humans, it 
is a genetic disorder in which the thyroid gland overproduces thyroid hormone. Thyroid adenoma 
is the most common cause in cats, it is also called adenomatous hyperplasia or thyroid nodules in 
humans. Another cause is thyroiditis, which can be either an autoimmune disease in humans or 
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secondary to a viral or bacterial infection. Thyroiditis can cause intermittent hyperthyroidism and 
hypothyroidism. The thyroid gland can get cancer, usually a carcinoma. An uncommon cause of 
hyperthyroidism is over-ingestion of iodine, from diet or allopathic medications.   
 
With hyperthyroidism in muscle specifically, there is muscle weakness and fatigue, muscle 
atrophy and failure to regenerate, an increased number of fast-twitch fibers, exercise intolerance, 
increased thermogenesis and aerobic metabolism due to an increased number of mitochondria 
and increased contractile velocity. Increased thermogenesis is due to mitochondrial uncoupling 
in muscle, as is increased aerobic metabolism and increased glycolytic metabolism (predominant 
is fast twitch fibers) and fatty acid oxidation. 
 
Hypothyroidism, on the other hand, causes general symptoms that are primarily the opposite of 
hyperthyroidism: fatigue and lethargy, weight gain of adipose tissue, feeling cold and cold 
extremities, poor appetite, hair loss, shortness of breath, constipation, ascites, pleural and 
pericardial effusion, bradycardia, difficulty concentrating, and delayed responses (reflexes).   
 
The etiology of hypothyroidism is more varied than that of hyperthyroidism. Hashimoto’s 
thyroiditis is the most common cause in humans in the USA. It is a condition in which the 
immune system attacks the thyroid gland so it can’t make enough hormone. In the world at large, 
iodine deficiency is the most common cause in humans due to dietary insufficiency; it is 
common in people living away from the sea. Lymphocytic thyroiditis and idiopathic thyroid 
gland atrophy are the most common causes in dogs. Hypothyroidism can occur secondary to 
thyroid surgery performed for either hyperthyroidism or thyroid cancer. Radiation on the thyroid 
for hyperthyroidism or radiation elsewhere can cause hypothyroidism by destroying the thyroid 
gland. Rare causes include congenital hypothyroidism, side effects of certain allopathic 
medications, and diseases of the pituitary or hypothalamus can cause secondary hypothyroidism.   
 
In muscle specifically, hypothyroidism causes muscle weakness and fatigue, pseudohypertrophy 
of muscle tissue, rhabdomyolysis (the death of muscle fibers and release of their constituents into 
the blood stream), the transition from fast twitch fibers to slow-twitch and hybrid fibers, reduced 
ATP turnover and decreased mitochondrial enzyme activity leading to reduced oxidative 
capacity.   
 
Knowing all these factors, the goals of manipulating thyroid hormone levels to support muscle 
function are straight forward. First of all, make sure the levels are within normal range, but if the 
patient is a sprinter or body builder, needing fast twitch fibers, keep the levels on the high end of 
normal. If the thyroid hormone levels are off, normalization allows muscle fibers to return to 
their original phenotype. Non-allopathic treatments and thyroid support include: making sure 
iodine and other mineral levels (such as selenium) are adequate, reducing stressors (emotional, 
environmental, chemical and iatrogenic), regulating exercise and supporting the thyroid with 
appropriate herbs and vitamin and mineral supplements. Herbs will be discussed in the ensuing 
hour.   
 
Many other references were utilized in this presentation, but not cited in above 
document.3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24 
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Muscle Physiology and Herbs: Part VI – Thyroid’s Impact  (Herbs) 
Laurie Dohmen VMD, MS 

 
Objective:  

1. This hour will discuss keeping the thyroid balanced to optimize muscle function by using 
herbs. Herbs discussed will include: lemon balm, black seed, guggul and bladderwrack (kelp).   
 
Melissa officinalis:  
Also known as lemon balm or bee balm, this member of the Lamiaceae family is a commonly 
used medicinal herb. Like most mints, it aerial parts are used medicinally. The active chemical 
constituents include phenols, flavonoids, sesquiterpenes, triterpenes, volatile oils and tannins. 
The phenols are primarily rosamarinic acid and caffeic acid, which are antioxidant, immune 
modulating and antiviral (only caffeic acid). The triterpenes are ursolic acid and oleanolic acid, 
which we discussed in a previous hour. Most mints contain essential oils, which act on the limbic 
system and regulate the autonomic nervous system. The tannins are astringent and antiviral.  
Other medicinal actions of lemon balm include: antispasmodic, sedative, hypnotic, diaphoretic, 
emmenagogue, carminative, antioxidant and antimicrobial. “The German Commission E 
recommends lemon balm for nervous sleep disorders and functional gastrointestinal complaints. 
The European Cooperative On Phytotherapy (ESCOP) recommends it use for tenseness, 
restlessness and irritability.”1   
 
In terms of thyroid effects, lemon balm has been well researched. It inhibits TSH receptor 
binding, which causes decreased production of T3 and T4 in the thyroid gland.2 It decreases 
circulating TSH levels3 but increases levels of circulating T3 and T4.4 This is due to the negative 
feedback loop in which increased circulation of free T3 and T4 goes to the pituitary and causes 
decreased production of TSH. Lemon balm inhibits TSH-stimulated production of adenylate 
cyclase, which affects thyroid activity.2  
 
“Melissa officinalis increases the level of thyroid hormones probably through increasing albumin 
synthesis, decreasing fat level, and eventually decreasing leptin hormone levels. This extract also 
reduces TSH level probably due to the negative feedback of thyroid hormones.”5 Let’s break this 
statement down: as discussed last hour, albumin is one of the proteins that transports thyroid 
hormone through the bloodstream. “Fats and thyroid levels have an inverse and significant 
relation. Since M. officinalis extract can reduce blood lipid levels, it is most likely that at least 
part of this effect is exerted by increasing thyroid hormone.”4 Leptin is secreted from fat cells 
and binds to receptors in the hypothalamus. “Its main physiological role is decreasing weight via 
reducing appetite for food and increasing the production of energy from body fat reserves.”5 
When the fat level is decreased, there is less fat to produce leptin, so the leptin levels would 
“eventually” decrease. Lastly, we have already discussed the negative feedback loop. 
 
Nigella sativa:  
Black seed or black cumin, as it is commonly known, has been used medicinally for thousands of 
years in Arabian and Indian traditions. “There is a belief in Islamic Arabic countries that black 
seed is a universal healer that treats all illness but is not capable to protect people against aging 
or death.”6 This is directly from an Islamic Hadith (saying of the Prophet Muhammad about the 
practice of Islam). Black seed is a member of the Ranunculaceae family, which includes familiar 
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medicinal herbs such as black cohosh and goldenseal. However, with both of them, the root is 
the part used medicinally, whereas with black seed it is obviously the seed that is used. Black 
seed has a plethora of constituents including fixed oils (primarily fatty acids), essential oils 
(thymoquinone), alkaloids, proteins, vitamins and minerals. The proteins, vitamins and minerals 
make it nutritive as a food source. The most medically active constituent is thymoquinone. The 
fatty acids include linoleic acid, oleic acid, palmitic acid and stearic acid. “A combination of 
fatty acids, volatile oils, and trace elements are believed to contribute to the pharmacological 
activity of Black Seeds.”7   
 
Since black seed is so valued in Islamic and other cultures, its medicinal properties have been 
extensively studied. Traditionally, it has been used as an anti-hypertensive, liver tonic, diuretic, 
anti-diarrheal, appetite stimulant, analgesic, antibacterial and topical healer, among other things. 
Research has confirmed its use as an: antibacterial, antifungal, anti-schistosomiasis agent, 
antioxidant, anti-diabetic, hypoglycemic agent, anticancer agent, anti-inflammatory, analgesic, 
gastro-protective/ hepatoprotective/nephroprotective/ pulmonary-protective, anti-asthmatic, anti-
convulsant and postcoital contraceptive. (Since I know you are now curious, the postcoital 
contraceptive dose is 2g/kg SID * 10 days!)8   
 
Black seed has biochemical and histologic effects on thyroid hormone and the thyroid gland, 
respectively. It increases circulating T4 levels9 and circulating levels of T310. It also increases 
ratio of T4:T3.10 This is because it increases T4 levels more than T3 levels, so the ratio adjusts.  
Again, the negative feedback loop leads to decreasing circulating levels of TSH.6 Histologically, 
it protects thyroid tissue from hyperplastic changes secondary to hypothyroidism6 so the thyroid 
can function more normally.   
 
Shariatifar, et al. studied black seed’s effects on both exercise and thyroid. They split the mice 
into 5 groups: (1) control group, (2) mice administered fluoxetine (prozac) at 50 mg/kg/day, (3) 
mice administered black seed at 50 mg/kg/day, (4) mice administered black seed at 100 
mg/kg/day and (5) mice administered black seed at 200 mg/kg/day. The swimming test required 
them to swim for 2 minutes, followed by remaining in water 4 more minutes. The amount of 
time immobile (just floating) during those 4 minutes was measured and it decreased statistically 
with black seed ingestion and proportionally with dosage. In terms of thyroid hormone levels, 
circulating T3 and T4 increased and TSH decreased.11   
 
Commiphora mukul:  
Guggul is a member of the Burseraceae family, which includes famous members frankincense 
and myrrh. Guggul has been used for just as long historically; in fact “the Athara Veda, one of 
the four well-known holy scriptures (Vedas) of the Hindus, is the earliest reference to the 
medicinal and therapeutic properties of Guggulu.”12 Like frankincense and myrrh, the oleo-gum 
resin is the part used medicinally. The most bioactive resin comes from the thick branches of 
trees that are at least 5 years old. Guggul’s chemical constituents include sterols 
(guggulsterones), essential oils and flavonoids. Guggulsterones “act on bile receptors to process 
lipids and contribute to its hypolipidemic effect.”13 Since guggul, like black seed, has been used 
for thousands of years, it has many known medicinal actions: anti-cholesterolemic, 
hypolipidemic, antiseptic, aphrodisiac, emmenagogue/ecbolic, expectorant, anti-inflammatory, 
liver tonic, diuretic, anti-arthritic, anti-obesity agent, anthelmintic and cardiotonic.   
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Guggul does not affect T3, T4 and TSH levels like the previous herbs. Instead, it reduces the 
effects of thyroid suppressive medications,13 increases the uptake of iodine by the thyroid 
gland,13, enhances the activity of thyroid peroxidase enzyme (an iodine liberating enzyme) and 
protease,13,14 increases T3 production and generally stimulates the thyroid gland.14 Increased T3 
production is due to increased conversion of T4 to T3 in the liver: “Guggulsterone also seems to 
increase T3 synthesis by increasing the conversion of T4 to T3 and significantly decrease hepatic 
lipid peroxidation. Since serum thyroxine (T4) is converted to T3 in the liver, researchers 
concluded that hormone levels and peroxidation are related. It is believed that Guggul’s effect on 
thyroid regulation is responsible for the therapeutic effects seen in cholesterol levels.”15 
 
Fucus vesiculosus:  
Bladderwrack or kelp, as it is commonly known, is a brown seaweed of the Fucaceae family. 
“Fucus was termed “Bladderwrack” because little air-filled bladders keep it in the upper regions 
of the sea. Fucus is often known as kelp, the name given to alkaline ashes that were used as an 
alkali agent to make soap.”13 The main chemical constituents are flavonoids (fucoxanthin), 
minerals (iodine), polysaccharides (fucoidan) and polyphenols. Iodine levels are highest in fresh 
young blades and lowest in sundried kelp. The polysaccharide fucoidan is an antioxidant and 
radiation protectant. The polyphenols are antioxidant and anti-inflammatory. Seaweeds are 
mostly known for their nutritive value and mineral content, but other actions of kelp include 
antioxidant, radiation protection and anti-inflammatory.   
 
It is tempting to think that it is only the iodine content of kelp that affects the thyroid, but in fact 
there are other ways as well. “Brown seaweeds are the only known non-animal sources of 
thyroid hormones. The presence of organically-bound iodine in brown seaweeds as thyroid 
hormones may explain some of the effects of eating some brown seaweeds. Fucus species of 
brown seaweeds have been used as treatment for thyroid disorders. The thyroid hormone present 
in Fucus is Di-Iodothyronine (DIT); it is weakly active if at all as a thyroid hormone in the 
mammalian body. Two DIT molecules are condensed in an elegant esterification reaction to 
produce tetraiodotyrosine (T4, thyroxine).  The organically bound iodine in Fucus may enhance 
T4 production by providing some prefabricated portions of T4.The therapeutic effects of using 
powdered Fucus, 3-5 grams daily resemble the therapeutic effects of thyroxine medications.”16   
 
Rezk, El-Azime and Sh studied the histology of the thyroid gland with radiation and kelp. They 
broke the rats into 4 groups: (1) control group, (2) Fucus vesiculosus group – the rats were given 
100 mg/kg kelp for 30 days, (3) irradiation group – the rats were irradiated with 4Gy once and 
(4) a combination of groups 2 and 3 in which the last dose of kelp was administered 60 minutes 
prior to irradiation. The rats were “sacrificed” 7 and 15 days post irradiation. On day 7, group 3 
had “ruptured follicular epithelial cells, ruptured colloid, disappearance of parafollicular cells, 
and edema. Also, on the 15th day, most follicular cells were disappeared.”17 In group 4, the kelp 
normalized the follicular cells in the thyroid gland histologically and returned the follicles to 
normal variations of shape and size. “The follicles are filled with colloid and regenerated 
parafollicular cells or c-cells in the outer wall of the follicles are detected.”17 In this study, kelp 
also stabilized T3 and T4 levels in irradiated rats.   
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Brassicaceae Family:  
The Brassicaceae family includes familiar food plants, such as radish, broccoli, cauliflower, 
mustard, cabbage, Brussel sprouts and collards. Its active constituents include isothiocyanates (in 
the entire family), which stop the thyroid gland from overproducing thyroid hormone; tyrosine 
(in the mustard genus), a precursor to thyroxine; and raphanin (in radishes), which keeps thyroid 
hormone levels normalized. Brassicas also contain specifically goitrogenic chemicals:  
cyanogenic glycosides, glucosinolates, thiocyanate. Cyanogenic glycosides are converted to 
thiocyanate by enzyme in the host animal.  Glucosinolates are converted to isothiocyanate, which 
“reacts spontaneously with amino groups to form thiourea that interferes in thyroid gland with 
organification of iodide and formation of thyroid hormone.”18 Thiocyanate works to “inhibit 
iodide-concentrating mechanism of the thyroid, [and] inhibits the incorporation of iodide into 
thyroglobulin by competing with iodide at the thyroid peroxidase level and forming insoluble 
iodinated thyroglobulin in the thyroid.”18 The good news is that cooking them inhibits most of 
the goitrogenic effects. In 2006, Chandra, et al. showed that cooking brassicas reduced the 
glucosinolates and cyanogenic glucosides but not the thiocyanates.19   
 
Brassicas have other effects on thyroid, including “increased the thyrocytes height and number, 
vacuolation of the cytoplasm and decreases of the follicular colloid and the follicular size, in 
addition to decreases in T3 and T4 hormones in the serum;”20 increased thyroid weight19 and 
increased circulating TSH.19  As Jim Duke put it, “All of the cruciferous vegetable gently and 
naturally suppress thyroid hormone production, but radishes do it best.”3 
 
Dosage and Safety:  
 
Melissa officinalis: Dried herb dosage: Human: 2-10 g TID; Veterinary: 25-300 mg/kg divided 
TID2.  Safety: GRAS, “Lemon balm extract has a weak sensitizing effect in guinea pigs.”1 
 
Nigella sativa: Dried herb dosage: Human: 20-40 g/day21. Veterinary: 100 mg/kg divided TID 
(extrapolated from various studies). Safety: nontoxic, but may enhance amoxicillin 
bioavailability.8 
 
Commiphora mukul: Dried resin dosage: Human: 50 mg – 10 g TID; Veterinary: 25-400 mg/kg 
divided TID.2 Safety: Do not use if pregnant, it is a uterine stimulant; may cause GIT distress, 
may affect bioavailability of certain allopathic medications.2 Overdosage may cause liver or lung 
damage or side effects including vertigo, impotence, muscle wasting and debility, but safe in 
therapeutic dosage.12   
 
Fucus vesiculosus: Dried herb dosage: Human: 3-10 g 3-6 times a day; Veterinary: 50-500 
mg/kg divided TID.2  Safety: May cause heavy metal buildup if herb is from contaminated 
waters, iodine can cause acne in humans, do not use in people with iodine allergies.   
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Walk the Talk, Practice What You Preach 
Barbara Fougere BSc, BVMS (Hons), BHSc (Comp Med), MHSc (Herb med), GDVCHM, 

GDVWHM, GDVA, CVA, CVBM 
Objective: 

1. Participants will take stock of their own health and be aware of what they need to do 
to improve their own health and wellbeing with maximum efficiency. 

 
Abstract 
 
Do you take care of yourself holistically? Do you do what you tell your clients to do for their 
animals? Do you rest enough, eat the right foods and exercise? This confronting talk looks at 
the current research that tells us what we already know intuitively but probably don’t pay 
enough attention to in our daily lives. Learn some key naturopathic strategies to implement at 
home with yourself and family that can have a major influence on your current and future 
wellbeing and susceptibility to dis-ease but more importantly so that you can enjoy optimal 
health and healing.  

Introduction 

You can talk the talk, can you walk the talk? As Holistic practitioners we are well versed in 
the connectedness of body mind and spirit, the importance of good nutrition, exercise, 
lifestyle and health maintenance of our veterinary patients. But do we take as much care of 
ourselves? Sometimes we are so busy taking care of others that we don’t spend the time or 
effort taking proper care of self. Worse still, some of us are not able or willing to heal 
ourselves.  

The problem for us practitioners is that we always have an excuse of business to avoid self-
reflection and self-analysis. Yet we can spend an hour with a client and their animal planning 
for better health. SO this is your opportunity to plan for better health for yourself! Better still 
plan for healthy aging and wellbeing! We will review some of the research, get a reality 
check on our own holistic health and look at some very time efficient practices to help 
improve health. 

Firstly rate yourself subjectively on a scale of 1 to 10, 10 being the best for: (no one sees this, 
only you!) 

Physical Health 1 2 3 4 5 6 7 8 9 10 

Spiritual Health/ Connectedness 1 2 3 4 5 6 7 8 9 10 

Mental Health 1 2 3 4 5 6 7 8 9 10 

Is there room for improvement and why should we take notice? 

Avoidance of death, disability, dementia and cognitive dysfunction are high priorities as we 
age. Evidence is mounting that these conditions are associated with impaired glycemic 
control1 and a healthy dietary pattern reduces the risk of common diseases such as 
cardiovascular disease, diabetes and dementia.2  
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In addition increased BMI and body fat content, especially central obesity, have been 
associated with endothelial dysfunction.3 The endothelium is a complex organ with endocrine 
functions and endothelial dysfunction is considered a key process in atherogenesis and risk 
factor for heart disease and linked to alzheimers.4 Endothelial dysfunction has further been 
shown to be directly involved in peripheral vascular disease, stroke, heart disease, diabetes, 
insulin resistance, chronic kidney failure, tumor growth, metastasis, venous thrombosis, and 
severe viral infectious diseases.5 Dysfunction of the vascular endothelium is thus a hallmark 
of human diseases including chronic inflammation. Pathogenesis is still not completely 
understood but linked to Tumor Necrosis Factor (and reduced nitric oxide production); 
oxidative stress, dyslipidemia,  (and insulin resistance) and autoantibodies.6  

Dislipidemia is also associated with excess visceral fat, which is the metabolically most 
active adipose tissue that causes increased insulin resistance, high triglyceride concentrations, 
changes in the size of low-density lipoprotein (LDL) particles and low concentrations of 
high-density lipoproteins.6 

Skeletal muscle comprises approximately 40% of total body mass and is the primary tissue 
contributing to insulin-mediated glucose uptake and fatty acid oxidation. Mounting evidence 
suggests that skeletal muscle is also an endocrine organ capable of secreting a variety of 
factors that act on peripheral tissues to alter metabolic function. Myokines are skeletal muscle 
specific-secreted factors able to exert humoral effects in vivo and may underlie the health 
benefits associated with daily physical exercise. 

For these reasons alone we should pay attention to out Body Condition Score! 

Physical Health Self-Assessment 

BMI 

Do you know what your Body Condition Score is Or “BMI” in human terms? 

Take the time to complete this self-assessment of your Physical Fitness. 

Your height (inches)__________ Weight (lbs) ___________ 
Both BMI and body fat percentage give valuable health information.  BMI is an equation that 
gives you a numerical rating of your health based on height and weight. As your BMI goes 
up, so does your risk of developing weight-related diseases. 
 
Here is are the BMI equations.   For quick reference you can use the table below. 

Metric Units: BMI = Weight (kg) / (Height (m) x Height (m)) 

English Units: BMI = Weight (lb) / (Height (in) x Height (in)) x 703 
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Many studies suggest that cardiorespiratory fitness, measured as peak oxygen uptake 
(VO2peak), may be the single best predictor of future health, cardiovascular morbidity and 
premature cardiovascular mortality. Recently a cross sectional study of over 4600 men and 
women (20-90 years old) was conducted and showed that even in people considered to be fit, 
VO2- the maximal oxygen uptake (fitness) was clearly associated with cardiovascular risk 
factors.7 The same study proposed a model that can provide a rough tool for assessment of 
cardiovascular fitness.8 The researchers observed that the mean maximal oxygen uptake in 
women and men were 35 and 44 mL/kg/min, respectively. The material suggested a ~7% 
decline in maximal oxygen uptake with every 10 year raise in age in both genders. Women 
and men below the gender-specific mean were 4 to 8 times more likely to have a combination 
of more than three conventional cardiovascular risk factors (i.e. the metabolic syndrome) 
compared to the most fit quartile of subjects. The researchers also observed that maximal 
oxygen uptake may represent a continuum from health to disease, and that a general 5 
mL/kg/min lower maximal oxygen consumption was associated with ~56% higher odds of 
having the metabolic syndrome. In conclusion, the study indicates that cardiovascular fitness 
may be even more important for cardiac health than previously thought.  

You can use an online fitness calculator (www.ntnu.edu/cerg/vo2max), which asks a series of 
questions to calculate your VO2 and expected fitness level as well as your actual fitness level 
or fitness age.  

Vo2 max =15.3 x HR Max/ HR Rest 

Your HR Rest is your pulse at rest ________ 

Your HR Max = 205.8 – (0.685 x age) (or you can run or cycle as fast as you can for three 
minutes, take a rest for two minutes and repeat, your heart rate will peak during the second 
burst- but best not to do this if you haven’t been exercising!) 
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Your HR max = ________ 

Your Vo2 max= ________ 

Data from the study mentioned above helps you to gauge your fitness by age. Middle age 
(defined as 35 to 58 years old) is associated with a loss of aerobic capacity, as evidenced by a 
decline in VO2 max of approximately 8% per decade and an associated functional decline of 
15% between young and middle age. The loss of skeletal muscle performance/skeletal muscle 
endurance capacity is associated with a loss of mitochondrial enzyme activity and impaired 
mitochondrial protein synthesis at res.  Further there is a loss of insulin sensitivity of 8% per 
decade in both males and females. Together the loss of skeletal muscle performance is 
associated with an increased risk of life style diseases such as type 2 diabetes (T2D) and 
cardiovascular disease during middle age. 9 

VO2 Max Values for Men & Women 

 

So what options do you have to improve your cardiovascular fitness and reduce BMI?  

You could start running 1 hour a day three to four times a week or join a gym or even walk 
daily for 30 minutes. The belief is that that the more time you spend exercising the better. 
You will be pleased to know that High Intensity Interval Training is another option. HIIT has 
caused a stir because studies over the last decade demonstrate that a few minutes of intense 
exercise a day can make a significant difference to your metabolism and Vo2; it can get you 
fitter faster than standard exercise, it will improve your insulin sensitivity and can build 
muscle tone and reduce fat in the most time efficient manner. There is evidence that just 40 
seconds of intense activity can make a difference. Metcalfe et al.10 have recently reported 
improved insulin sensitivity in young men following six weeks of HIT training involving 
three sessions per week of 2 × 20 second sprints against 7.5% of bodyweight- a total of ten 
minutes exercise over 6 weeks. More recently Adamson etal 9 demonstrated the benefits of 
HIIT in untrained middle aged adults, 3 male and 11 females. Over 8 weeks, with twice 
jweekly training consisting of 10x 6 second sprints with one minute recovery between each 
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sprint- there was significant improvement in aerobic capacity 8% increase in Vo2 peak, 
physical function (11-27%) and a reduction in blood glucose 6%.  

Another study showed that 3 minutes of intense intermittent exercise per week with a total 
time commitment of 30 minutes (3 x 3 sessions) including warm up and cool down increased 
skeletal muscle oxidative capacity and markers of health status in overweight/ obese but 
otherwise healthy men and women. Each session began with a 2 min warm up, followed by 
3x 20 second all out sprints interspersed with 2 minutes recovery followed by a 3 minute cool 
down. Peak oxygen uptake increased by 12% after training (32.6±4.5 vs. 29.1±4.2 
ml/kg/min) and resting mean arterial pressure decreased by 7%. 11   

So even just two short sessions per week of 11 minutes can make a significant difference and 
has the potential to improve and maintain physical function and reduce risk of disease. Given 
time is a major barrier for all of us, can you afford not to put away 11 minutes twice a week? 
Alternatives to sprinting include hurtling on a stationary bike with resistance, squatting, 
rowing, lunging, plank, skipping, push ups, step ups, boxing, anything that makes you open 
mouth breath and raises your heart rate! If you can’t think about high intensity interval 
training, then consider aerobic and/or resistance training.  

Nutrition  

We all know what good nutrition is but do we eat well to optimise health and wellbeing? 
Metabolic syndrome (MS), dysglycemia and insulin resistance are insidious and silent and 
between 32% and 34% all US adults (31–34% of men and 33–35% of women) have MS.  
Over one-half of people with hypertension have dysglycemia12 and both are components of 
metabolic syndrome. MS, although only more recently defined and investigated, epitomizes 
the integrative nature of modern chronic disease, given its endocrine, metabolic, and 
cardiovascular underpinnings.  

The most important cause of insulin resistance is a high-fat, refined-carbohydrate diet and 
physical inactivity.13 In 2006, the Harvard School of Nutrition hosted a conference, 
Metabolic Syndrome and the Onset of Cancer, where several papers were presented showing 
that hyperinsulinemia was related to breast, prostate, and colon cancers. It is known for over a 
decade now that adipose tissue dysfunction is a central underpinning link to obesity in the 
pathogenesis of the metabolic syndrome and type 2 diabetes and we now know that adipose 
tissue is a dynamic metabolic, endocrine organ secreting various cytokines, chemokines and 
adipokines.  

Table sugar-sucrose, is a disaccharide composed of two monosaccharides: glucose and 
fructose. Sucrose is a common ingredient in industrially processed foods, but not as common 
as high-fructose corn syrup (HFCS). Whereas sucrose is equal parts fructose and glucose, 
HFCS has more fructose (usually 55%) than glucose (the remaining 45%) and is the most 
frequently used sweetener in processed foods, particularly in fruit drinks and sodas. Feeding 
sucrose to rats stimulates the sympathetic nervous system (SNS), and increases heart rate, 
renin secretion, renal sodium retention and vascular resistance. These interact to elevate 
blood pressure and, sucrose fed rats have increased blood pressure. Sucrose feeding also 
induces insulin resistance, as part of a broader metabolic dysfunction. Those people who 
consumed 10.0–24.9% of their calories from added sugars have a 30% increased risk of 
mortality from CVD compared to those who consume less than 10% of their calories from 
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added sugars. Worse, those who consume 25% or more calories from added sugars have an 
almost threefold increased risk.14  

It’s time to take a stock of sugar consumption in foods that you eat on a regular basis. 
Approximately 300 years ago humans consumed a few pounds of sugar per year but now the 
US population consumes anywhere from 77 to 152 lbs of sugar per year, with 13% 
consuming at least 25% of their total caloric intake as added sugars. This equates to an intake 
of added sugars of 24–47 teaspoons (about 100–200 g) per day, with an average daily 
fructose consumption of 83.1 g (about 16 teaspoons).  

Spend some time analysing your own diet using nutritiondata.com (also a useful tool for 
looking at animal diets). Foods that are surprisingly high in fructose but which we consider 
healthy (compared to soft drinks) include: 

Fruits- however the phytochemicals and fibre modulates uptake of fructose and these are 
considered important in the diet- limit to 2-3 small pieces per day. Foods to use sparingly: 

• Honey, Agave, Molasses, Maple 
• Fruit juices including tomato juice 
• Fat free salad dressings 
• Raisins and dried fruits 
• Pickles, vinegar, sauces 
• Canned, bottled fruit and fruit jams 
• Breads (watch for added sugar) 
• Healthy breakfast cereals, muesli 
• Flavored low fat fruit yoghurts 

Protecting your health long term is what you already know, good diet, exercise and taking 
care of your emotional and spiritual health. Consuming plant based herbs on a regular basis 
can help support your body and mind against the normal stresses of veterinary practice. We 
will be discussing resilience in the next paper, making remedies in the workshops and making 
a commitment to taking care of ourselves the best we can! 
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Building Resilience and Preventing Burn Out  
Dr Barbara Fougere, BSc, BVMS (Hons), BHSc (Comp Med), MHSc (Herb med), 

GDVCHM, GDVWHM, GDVA, CVA, CVBM 
 

Objective: 
1. Participants will have simple techniques they can incorporate into daily practice to 

reduce stress and prevent burn out. 
 
Abstract 
Feeling jaded? Worried you can’t cope? Compassion fatigue, running a busy practice and 
running a family, how can we do it all? This lecture focuses on naturopathic strategies to 
enhance your mental wellness, help prevent stress related disease and take better care of you 
and your body to enable you to enjoy practice without burning out. You will learn some 
quick and easy protocols to incorporate taking better care of you- and your team, while at 
work. 
 
Introduction 
Research shows that those who care for others, out of vocation or compulsion, often have 
difficulties in caring for themselves. In the last decade there have been several interesting, 
though ominous, studies on the morbidity and troubles of Veterinarians. Veterinarians are 
more likely to experience mood disorders and suicide than other occupational groups.1 The 
prevalence for risk factors for suicide amongst veterinarians in the USA was published in 
2014. The data suggested that nearly one in 10 U.S. veterinarians might suffer from serious 
psychological distress and more than one in six might have experienced suicidal ideation 
since graduation.2 Stress also affects our support staff too. Workload, death and dying, and 
conflict with veterinarians were prominent sources of stress for veterinary support staff that 
affects their health.3 

It doesn’t need to be work placed stress either that affects us. A death, pet death, relocation, 
relationship breakdown, serious illness in the family, accident, financial disaster can all take 
an incredible toll on our wellness, mentally, emotionally and physically. (See Appendix 1 to 
acknowledge any that affect you). 

It’s is easy to get caught up in the day to day operations of clinical practice and forget about 
taking care of our head and heart. This paper explores new research into the heart and the 
impact of emotions on health and how we can integrate some simple practices into our 
working life that will help us build resilience. 
 
Intuition & Emotions 
While we know that dogs are tuned into body language, what about you? As human beings 
we are constantly and involuntarily communicating rich information about our emotional 
states, our attitudes, and evaluations of situations. Most of us are however unaware of our 
own emotional encoding into nonverbal observable behaviours, but we are reasonably aware 
and able to “observe” the mental states of others.4  In other words our own emotional states 
can have a profound effect on those around us, and people we work with every day, including 
clients, can impact upon us at a subconscious level. 
 
Intuition is defined as information normally outside the range of conscious awareness which 
is perceived by psychological and physiological systems (brain & body) that may result in a 
behaviour or course or action. Knoblich described it as “…the ability to understand 
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something immediately, without the need for conscious reasoning.” It occurs instantly and is 
emotionally laden; it does not have the accompanying verbal, conscious declarative 
awareness of … insight.5 Bechara and Damasio (2005)6  similarly describe intuition as a 
holistic hunch, “a gut feeling” or a sense of absolute certainty or awareness that a perception 
is on the edge of awareness. Discussions about the role of intuition in healing can be found 
throughout the medical literature; such papers are especially conspicuous in nursing journals.7 
Further, intuition has been correlated with successful and gifted performance in the practice 
of medicine and has been particularly associated with superior clinical decision-making.  
Intuitive knowing is associative, sensory, automatic, and feels effortless and fast.8 
 
Broadly speaking, there are two distinct views of intuition; the more common notion is that 
intuitive perception is largely the result of past experience where intuitive experiences are 
based on the instantaneous evaluation of internal and external cues that bypass conscious 
awareness. This type of intuition is the result of past experience and a function of the 
unconscious mind accessing existing information within the brain from forgotten experience 
(something we learned in the past and either forgot or didn't realize we learned). This type is 
associated with the control of expertise and automatized knowledge within basal ganglia and 
the orbitofrontal networks.9 
 
Then there is non-local intuition which is the perception of information about a distant or 
future event by the body's psychophysiological systems, which is not based on reason or 
memories of prior experience;10 the knowledge or sense of something that cannot be 
explained by past or forgotten knowledge.11 
 
McCraty and others call this “nonlocal intuition” to emphasize that it is not based on memory 
of prior experience and involves the body accessing information about distant or future 
events. These are instances when so-called “gut feelings” or “intuitive insights” are found to 
be valid and related to circumstances so unique that these intuitions do not seem explicable 
on the basis of prior experience.  It is postulated that such intuitive perception involves 
connection to a field of non-local information beyond normal conscious awareness.10 
 
The concept of nonlocality originates from quantum physics where, as a concept, it is used to 
describe the empirical discovery of the fundamental interconnectedness of everything in the 
universe at the quantum level12 where non-local quantum potential directly connects distant 
particles. This is the essence of interconnectedness in the universe and the means of 
information transfer across space/time. Using the concept of nonlocality from physics and the 
fact that the human body is also composed of energy fields and potentials, it follows that 
these fields can interact with other fields of energy waveforms both around the body and in 
the universe. Nonlocal intuition can then be examined as that tacit information available in 
the quantum field (that is “outside” the body) and its interaction with the field of quantum 
coherent energy particles of the human body.5 
 
Nonlocal intuition involves the entire psychophysiological system, often manifesting through 
a wide range of emotional feelings and physiological changes experienced throughout the 
body.13 Electrophysiological measures can detect intuitive perception of a future event with 
primary measures that include skin conductance,14 EEG, ECG, and MRI. In one paper MRI 
on the brain showed regions of amygdala were activated before emotional pictures were 
shown to subjects (but not calm ones).15 The response to future arousing stimulus was 
consistently four to seven seconds prior to experiencing the stimulus.16,17 ECG & EEG 
findings showed that the heart responds before the brain.10,13 
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The Gut Brain & The Heart Brain 
We have intelligence beyond the brain itself. Neurotransmitters and their receptors are found 
in the brain, the gut, skin and the heart and complex intra-organ nervous systems are 
increasingly being found in other organs. It is no surprise then that our mental state is capable 
of promoting or suppressing healing mechanisms in different regions of the body as positive 
or negative states of mind are locally experienced and can impact on regulatory functions.  
 
Emotional experiences and memories are stored in many places in the body, not just in the 
brain. Dr. Candace Pert, a neuropharmacologist famously stated that “Your body is your 
subconscious mind. Our physical body can be changed by the emotions we experience…. 
And unexpressed emotions are literally lodged in the body.”18 Pert describes that a feeling 
sparked in our mind or body will translate as a peptide being released somewhere. Organs, 
tissues, skin, muscle and endocrine glands all have peptide receptors that can respond to, 
access and store emotional information. The way a peptide stimulates a receptor determines 
whether an experience arises in conscious awareness or stays at the level of the subconscious. 
Interestingly a survey of 700 people showed that different emotional states are associated 
with topographically distinct and culturally universal bodily sensations.19   
 
The Physiology of the Heart 
The heart is now recognized as a highly complex system with its own functional “brain.”20 
Research shows that the heart is a sensory organ and a sophisticated center for receiving and 
processing information; signals from the heart to the brain influence the function of higher 
brain centers involved in perception, cognition, hormonal and emotional processing.21 The 
nervous system in the heart (“heart brain”) enables it to learn, remember, and make functional 
decisions independent of the brain’s cerebral cortex and afferent information from the heart 
can influence brain activity in the subcortical, frontocortical, and motor cortex areas.22 
 
The heart generates the largest electromagnetic field in the body and the electrical field as 
measured by ECG is about 60 times greater in amplitude than the brain waves recorded in an 
electroencephalogram. The magnetic component of the heart’s field, which is around 100 
times stronger than that produced by the brain, is not impeded by tissues and can be measured 
several feet away from the body with Superconducting Quantum Interference Device 
(SQUID)-based magnetometers. McCraty21 found that the clear rhythmic patterns in beat-to-
beat heart rate variability are distinctly altered when different emotions are experienced. 
These changes in electromagnetic, sound pressure, and blood pressure waves produced by 
cardiac rhythmic activity are “felt” by every cell in the body, further supporting the heart’s 
role as a global internal synchronizing signal. McCraty13 also provides evidence that this 
energy is not only transmitted internally to the brain but is also detectable by others within its 
range of communication. McCraty23 also presents data that show when people touch or are in 
proximity, a transference of the electromagnetic energy produced by the heart occurs. If the 
electromagnetic field generated by our heart can affect those around us, the implications of 
this include our healer-patient interactions, the impact of our clients on our own body and that 
our emotions have the capacity to affect those in our proximity.  
 
Pioneering researchers in neurocardiology coined the term coherence to describe “mental and 
emotional state that people experience when they are in-sync — when the heart, brain, and 
nervous systems work with more harmony and efficiency.” Extensive research into the 
rhythms of the heart shows feelings will dictate heart rhythms. When we experience positive 
emotions such as joy, gratitude & love, a pattern of coherence is seen. Anxiety, stress, anger 
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or sadness creates a pattern of chaos in our cardiac frequency. Positive emotions feel better 
subjectively, but also tend to increase synchronization of the body’s systems. This enhances 
energy and enables us to function with greater efficiency and effectiveness and creates 
system wide coherence: 
 
Correlates of physiologic coherence include: 24 

• increased synchronization between the autonomic and parasympathetic nervous 
system 
• a shift toward increased parasympathetic activity 
• increased heart-brain synchronization 
• increased vascular resonance 
• entrainment between diverse physiologic systems 

 
Measurable Benefits of Coherence 
The ability to alter one’s emotional responses is central to overall well-being and to 
effectively meeting the demands of life. McCraty 2014 found that regular practice of 
intentionally simple self-regulation techniques, most of which instruct users to place their 
attention in the center of the chest and then self-activate a feeling of calmness or a positive 
emotion, can lead to lasting increases in participants’ ability to self-regulate and maintain 
their composure leading to: 
 

• reduced stress, anxiety and depression  
• decreased burnout and fatigue 
• hormonal balance  
• enhanced immunity 
• lower blood pressure 
• improved digestion 
• improved cognitive performance and enhanced learning, including access to 

intuitive capacities 
 
Moving from Head to Heart 
Practicing coherence techniques can assist us moving from head to heart in all aspects of our 
practice. We need to assess ourselves: Are we practicing out of chaos or coherence? How do 
we influence our patients, clients, team and family around us? Who we are being versus what 
we are doing? We can teach ourselves the benefits of emotional self-regulation strategies & 
mind-body coherence (see www.Heartmath.org), the techniques are outlined below. 
 
Sustainable Heart Based Practice 
By reconnecting to ourselves and to our hearts we can help prevent burnout and work 
satisfaction. It means building authentic connections and rapport. Self- care is foundation of 
care for others and means making sure we prioritise self-care to achieve a work-life balance 
& walking the talk.  
 
Coherence also means using heart intelligence alongside analytical mind modes in all aspects 
of practice including: marketing and planning; developing authenticity and trust in our 
uniqueness and finding our niche; recognising our deeper purpose in serving others and 
valuing our services; and charging appropriately. 
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Techniques (www.Heartmath.org) 

Introductory Heart Coherence technique 

Use to increase and sustain your personal coherence. 

• Step 1 Breath and clam yourself in whatever way you choose 
• Step 2 Choose something you appreciate and radiate the feeling of appreciation to it 

for about 2 minutes. This helps open the heart more and increases your effectiveness 
when you start sending care to the entire planet or a specific situation or area of need. 

• Step 3 Evoke a genuine feeling of compassion and care for the planet. 
• Step 4 Breathe the feelings of Compassion and Care going out from your heart. 

Imagining compassion and care flowing out the way the way a river flows out to the 
sea helps with some people's focus. Others imagine their compassion radiating out 
like a beam of light or the rhythm of their breath. Determine what is right for you. 

• Step 5 Radiate the genuine feelings of Compassion and Care to the planet or to a 
specific area of immediate need 

• Step 6 See yourself joining with other caretakers to participate in the healing process 
and generating peace. 

The Quick Coherence Technique 

Easily create a state of coherence in about 60 seconds by releasing stress and stopping 
draining emotions such as frustration, irritation, anxiety and anger. When you are in a 
coherent state, your thoughts and emotions are balanced and you experience ease and inner 
harmony. It helps you to: Reduce stress right in the moment; Feel positive and calm and 
energised; Perform at your best; Access creativity, intuition and higher level decision making. 

• Step 1 Heart focused breathing Focus your attention in the area of the heart. Imagine 
your breath flowing in and out of your heart or chest area. Breathe a little slower or 
deeper than usual. 

• Step 2 Activate a Positive feeling. Make a sincere attempt to experience a 
regenerative feeling such as appreciation or care for someone or something in your 
life. 

Use whenever you recognize energy draining moments, however subtle. 

Heart Match Appreciation Tool 

An effective way to improve mental, emotional, physical and spiritual well-being is to invoke 
and sustain sincere appreciation. The greater your capacity for sincere appreciation, the 
deeper the connection to your heart, where intuition and unlimited inspiration and 
possibilities reside. 

Heart-focused, sincere, positive feeling states boost the immune system, while negative 
emotions can suppress the immune response for up to six hours. These actual heart-monitor 
readouts contrast the heart-rhythm pattern of someone experiencing frustration, then 
appreciation. The smooth heart rhythm, measured by heart-rate variability (HRV), is a highly 
ordered or coherent pattern and is a sign of good health and emotional balance. 
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• Heart breathing - Focus your attention on your heart area and breathe a little deeper 
than normal, in for 5 to 6 seconds and out for 5 to 6 seconds. 

• Heart focus- Imagine breathing through your heart. Picture yourself slowly breathing 
in and out through the heart area. 

• Heart feeling- Activate a positive feeling as you maintain your heart focus and 
breathing. Recall a time when you felt good inside, and try to re-experience the 
feeling. Remember a special place or the love you feel for a close friend, relative or 
treasured pet. The key is to focus on something you truly appreciate. 

Take two or three appreciation breaks each day, ideally in early morning, at work, while 
returning home or before bed. Simply follow the steps above. It takes as little as two minutes 
to achieve mental, emotional and physical balance. 

Make a list of things you appreciate such as people, places, activities and pets and choose one 
or two each morning to hold in your heart during the day. Choose one to hold in your heart 
throughout the night while you rest. 

Keep your Appreciation List close by all day, perhaps in a pocket or purse, at your desk or 
computer. In stressful moments, choose something from your list that can quickly evoke a 
feeling of appreciation: It can transform a long and stressful day into one that flows — 
amazingly in 30 seconds or less. 
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Appendix 1 

Cooper's Life Stress Inventory can help measure life change and susceptibility to stress 
related illness.  Place an (X) in the 'Yes' column for each event which has taken place in the 
last two years.  Then circle a number on the scale which describes how upsetting the event 
was to you, e.g. 10 for the death of a husband or wife.  

Event      Yes   Scale  
Bought house       1 2 3 4 5 6 7 8 9 10 
Sold house       1 2 3 4 5 6 7 8 9 10 
Moved house       1 2 3 4 5 6 7 8 9 10 
Major house renovation     1 2 3 4 5 6 7 8 9 10 
Separation from loved one     1 2 3 4 5 6 7 8 9 10 
End of relationship      1 2 3 4 5 6 7 8 9 10 
Got engaged       1 2 3 4 5 6 7 8 9 10 
Got married       1 2 3 4 5 6 7 8 9 10 
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Marital problem      1 2 3 4 5 6 7 8 9 10 
Awaiting divorce      1 2 3 4 5 6 7 8 9 10 
Divorce       1 2 3 4 5 6 7 8 9 10 
Child started school/nursery     1 2 3 4 5 6 7 8 9 10 

 Increased care for elderly or ill person   1 2 3 4 5 6 7 8 9 10 
Problems with relatives     1 2 3 4 5 6 7 8 9 10 
Problems with friends/neighbours    1 2 3 4 5 6 7 8 9 10 
Pet-related problems      1 2 3 4 5 6 7 8 9 10 
Work-related problems     1 2 3 4 5 6 7 8 9 10 
Change in nature of work     1 2 3 4 5 6 7 8 9 10 
Threat of redundancy      1 2 3 4 5 6 7 8 9 10 
Changed job       1 2 3 4 5 6 7 8 9 10 
Made redundant      1 2 3 4 5 6 7 8 9 10 
Unemployed       1 2 3 4 5 6 7 8 9 10 
Retired        1 2 3 4 5 6 7 8 9 10 
Increased or new bank loan/mortgage   1 2 3 4 5 6 7 8 9 10 
Financial difficulty      1 2 3 4 5 6 7 8 9 10 
Insurance problem      1 2 3 4 5 6 7 8 9 10 
Legal problem       1 2 3 4 5 6 7 8 9 10 
Emotional or physical illness of close family or relative 1 2 3 4 5 6 7 8 9 10 
Serious illness of close family or relative requiring    
  hospitalization      1 2 3 4 5 6 7 8 9 10 
Surgical operation experienced by family member   
  or relative       1 2 3 4 5 6 7 8 9 10 
Death of a spouse        1 2 3 4 5 6 7 8 9 10 
Death of family member or relative    1 2 3 4 5 6 7 8 9 10 
Death of a close friend     1 2 3 4 5 6 7 8 9 10 
Emotional or physical illness of yourself   1 2 3 4 5 6 7 8 9 10 
Serious illness requiring your own hospitalisation  1 2 3 4 5 6 7 8 9 10 
Surgical operation on yourself    1 2 3 4 5 6 7 8 9 10 
Pregnancy       1 2 3 4 5 6 7 8 9 10 
Birth of a baby      1 2 3 4 5 6 7 8 9 10 
Birth of a grandchild      1 2 3 4 5 6 7 8 9 10 
Family member left home     1 2 3 4 5 6 7 8 9 10 
Difficult relationship with children    1 2 3 4 5 6 7 8 9 10 
Difficult relationship with parents    1 2 3 4 5 6 7 8 9 10 

 

Score          Low stress      High Stress  

1   50       100 
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Healing Remedies For Work And Restoration  
Dr Barbara Fougere BSc, BVMS (Hons), BHSc (Comp Med), MHSc (Herb med), 

GDVCHM, GDVWHM, GDVA, CVA, CVBM 
	  
Let’s face it; being a vet is a stressful profession. Research in practice shows (no surprise) 
women experience more work stress and depression; small animal/ mixed practice vets suffer 
greater stress than other practices; and younger vets are more stressed than older vets. We 
need to take care of ourselves by improving our own wellbeing. We need strategies for 
reducing stress and making sure we rest well. Attention to workloads, working hours, social 
support, exercise and diet and sleep are key, we know it, but do we do it? When we need to 
we can also use herbal support to overcome stress and restore our sense of wellbeing. 
Adaptogens assist us in coping better and can be taken for extended periods. Anxiolytic herbs 
and nervines can also play a role in reducing anxiety and stress. Anxiety might not be 
something you would consider but if you have three or more of the following, then it’s a 
possibility: restlessness or feeling on edge, easily fatigued, lack of concentration, irritability, 
muscle tension or sleep disturbances. Many of us don’t even take the time to recognise what’s 
going on in our own body. So now is a good time to focus on you! We will explore a number 
of healing remedies and approaches to taking care of ourselves at work and at home. 
Including: 
 
Infusions:  

• Chamomile 
• Lavender 
• Green tea 

 
Bath soaks  

• Oatmeal, chamomile, lavender 
 
Herb cream for tranquility 

• 1 cup oil, jajoba is nice! - Gently warm in bowl over water Add 1 oz bees wax 
• Stir and allow to melt 
• Stir well in bowl and allow the oil to cool to luke warm, then add infusion or tincture  

(lavender infusion, tincture or other) and essential oils (ylang ylang, lavender, 
patchouli, rose geranium, sweet orange) 

• Use hand blender or whisk. Pour in very slowly 1 cup water based preparation 
• Emulsified cream is thin and will get thicker 
• Once poured into a jar shelf life will be 3 months in fridge, tinctures last longer 
 

Salves 
• 4 oz of oil 
• 1/2 oz beeswax (or Carnauba wax) 
• EO lavender, peppermint or to your need 
• Glass jar 

 
Essential Oils 

• At home Roman Chamomile, Lavender 
• For the practice lavender and chamomile (German) 
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Stamina Balls 
• 1 cup nut butter/ ghee/ sesame paste/ coconut oil etc 
• ½ cup honey/ maple syrup 
• 75 g powdered herb 

o Astragalus 
o Cinnamon 
o Milk thistle 
o Siberian ginseng 

• 75g cocoa powder 
• Coconut optional, ground nuts and seeds, almond meal. 

 
Tinctures: 
 
Detox formula: 

! Dandelion   40 ml Alterative 
! Milk thistle   40 ml Liver support 
! Globe artichoke  40 ml Liver and Cholesterol 
! Licorice    40 ml GIT and Liver 
! Rhodiola   40 ml Adaptogen 

7.5 mls BID in a little water 
 
Stress Buster 

! Zizyphus   40 ml to reduce anxiety 
! Withania   60 ml to sedate and reduce stress 
! Oat seed   30 ml to tonify NS 
! American Ginseng  40 for Adrenal support 
! Licorice   30 ml to tonify the adrenals  
! 7.5 mls BID in a little water   

 
Energy restorer for fatigue 

! Licorice   40ml Adrenal tonic 
! Rhemania   50 ml Adrenal tonic 
! Astragalus   40 ml Upregulate immunity 
! Withania   70 ml Adverse effects of stress 
! 7.5 mls BID in a little water 

 
Calm well for Anxiety: 

! Withania somnifera   70ml Adverse effects of stress 
! Valerian officinalis  40ml Nervine and hypnotic 
! Passiflora incarnata  40ml Anxiolytic and nervine 
! Hypericum perforatum 50ml for Mild depression 
! Dose 8ml BID in a little water 

 
Happy herbs for mild depression 

! Valeriana officinalis  40ml Hypnotic 
! Hypericum perforatum 50ml Depression 
! Rhodiola rosacea  40ml Adaptogen 
! Schisandra chinesis  40ml Adaptogen 
! Glycyrrhiza glabra  30ml Tonic 

Dose 5ml TDS 
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Sleep onset formula 
! Valeriana officinalis   60ml 
! Passiflora incarnata  50ml 
! Zizyphus spinosa  50ml 
! Withania somnifera  40ml 
! Dose 5ml TID with the last dose 1hr before sleep. 

 
Sleep Maintenance 

! Valeriana officinalis  50ml 
! Hypericum perforatum 60ml 
! Vitus agnus castus  40ml 
! Scutellaria laterifolia  50ml 
! Dose 5ml TDS with the last dose 1hr before sleep  

 

Enjoy! 

226



Introduction to Homeopathy 
Sara Fox Chapman MS, DVM, MRCVS, VetMFHom 

 
Objective: 

1. The objective of this talk is to introduce homeopathy to veterinarians with little or no 
knowledge of this modality. Homeopathy is a system of medicine founded over 200 years ago by 
Samuel Hahnemann. The basic principles of homeopathy are laid down in Hahnemann’s 
Organon of the Medical Art. This introductory talk will explain these principles and illustrate 
how they apply, not only to homeopathy, but to all good medical practice.  

2. The role of provings, the preparation of remedies, and the research basis of homeopathy 
will be briefly reviewed. Some simple cases will demonstrate how practitioners can use 
homeopathy on a symptomatic basis. Constitutional homeopathic prescribing is especially 
helpful for chronic illnesses. Although constitutional prescribing is well beyond the scope of an 
introductory talk, educational resources available in the US and abroad will be presented.       
   
Over 25 years ago, a friend asked me, “Does homeopathy work?” I was in a conventional small 
animal practice, and had never heard of homeopathy. A little research convinced me that it 
couldn’t possibly work because it didn’t make sense, as there was nothing in the remedies. It is 
humbling to change one’s mind as radically as I have done since that time. This ensures that I am 
not inflicted with “the unbearable rightness of being” in regards to complementary modalities: I 
understand all too well the difficulty of the transition from a mechanistic to an energetic mindset. 
Homeopathy is a remarkable modality to empower the healing process. I feel that we can best 
encourage a paradigm shift in those who are not accepting of homeopathy by illustrating that it is 
grounded in the scientific tradition, is based on sound medical principles, has a robust research 
base, and most importantly, promotes true health.   
 
Homeopathy is a system of medicine developed over 200 years ago by the German physician 
Samuel Hahnemann. Hahnemann was revolted by the invasive medical practices of his time such 
as bloodletting, purgatives, emetics, and other violent treatments. He wouldn’t treat patients in 
this manner, so he supported his family by translating medical texts. In the course of translating 
texts, he noticed that a description of the effects of quinine were very similar to the symptoms of 
malaria, and that quinine was effective as a treatment for malaria. Hahnemann then began testing 
various substances on himself, and noting what symptoms the various substances created in his 
body; this was the basis for the development of homeopathy. 
 
Hahnemann’s great treatise is the Organon of the Medical Art: the first edition was published in 
1810 and the sixth was written in 1842. The Organon is a remarkable book, though it is hardly 
light reading. Many of the concepts are couched in archaic language, and new terms and thought 
processes are introduced throughout. In addition, the book is strident in tone. Hahnemann 
suffered significant persecution during his life over homeopathy, and in response he openly 
reviles his detractors. Certainly the medical establishment of the time deserved the criticism, but 
most scholars studying Hahnemann agree that a chap with a more diplomatic personality might 
have attracted less vitriol during – and after – his lifetime. Notwithstanding, the Organon is a 
seminal work, most accessibly read in the sixth edition edited by O’Reilly.1      
 
What then, are the principles of homeopathy espoused in Hahnemann’s “Organon”?    
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1 - The doctor’s only goal is to cure disease rapidly, gently and permanently. Disease is 
composed of the totality of symptoms experienced by the patient. Symptoms are caused by the 
mistunement of the life force, which normally maintains the body in harmonious order 
[homeostasis]. The doctor must understand what is to be cured in the patient, and match it to 
what is curative in medicines. 
 
This doesn’t look contentious, does it?  Well, it was in Hahnemann’s day, because there were 
theories aplenty regarding the necessity of purging disease by various means. Hahnemann was 
saying that we need to thoroughly examine all aspects of the patient to understand the disease 
and prescribe rationally, based on the totality of symptoms.  
 
2 – The ability of remedies to cure is determined by their effect on healthy people who take it, to 
test (test in German is ‘Pruf’ = prove) the remedy’s effects. Remedies which cause similar 
symptoms to a disease state (homeopathic) will cure the disease state in patients. This occurs 
because of the energetic similarity between the disease state and the homeopathic remedy.   
 
This is the premise of “like is to be cured by like”, the similarities (or “likes”) having been 
established through provings on healthy individuals, and further substantiated by symptoms 
which have been cured by remedies given to patients. This basic principle is seen in natural 
disease states, such as when cowpox prevents the establishment of smallpox. Hahnemann points 
out the gentler effects of potentised remedies over similar diseases, as well as the fact that there 
are relatively few diseases that are similar to one another.   
 
Hahnemann discusses diseases that are surgical, environmental, or nutritional in nature. These 
diseases must have those contributing factors, or obstacles to cure, removed for healing to occur.  
 
3 – Once the doctor understands the totality of the patient’s symptoms, and has determined the 
remedy whose materia medica, or totality of symptoms, is most similar to the patient’s totality, 
then that remedy must be given appropriately. The remedy must be prepared according to set 
principles, and it must be administered at the appropriate dose and time(s) for healing to occur.  
 
The nature of remedies is the usual stumbling block for most people. Remedies are prepared by 
successively diluting the remedies on three different scales: decimal (1 to 10, designated D or X), 
centesemal (1 to 100, designated C, CH, CK, K, M, MK), or fifty millesimal scale 1 to 50,000, 
designated Q or LM). The process of potentisation includes brisk succussion, or thumping of 
their vial, between each dilution. As you can see, it doesn’t take too many successive dilutions 
for the amount of substance present in the solution to decrease below Avogadro’s number, at 
which point there is no chemically measurable remedy substance present.2 The key point here is 
“chemically measureable”. Experiments illustrate reproducible changes in biological systems 
caused by ultramolecular dilutions of substances; these dilutions contain no chemically 
measurable amount of the substance. Quantum physics and quantum biology provide the 
framework for understanding this paradox, though the exact mechanism of the action of remedies 
is still unknown.3  
 
Numerous basic science studies have shown that ultramolecular dilutions (UMD) of substances, 
prepared as is required for homeopathic remedies, show activity in biological systems: 
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Beneviste’s 1988 study showing that UMD of antiimmunoglobulins triggered basophil 
degranulation was initially refuted by a professional magician using questionable methodology. 
Later work, to attempt to scientifically debunk Beneviste’s findings, were run with rigorous 
standards at five independent universities and upheld the initial findings. Since then, many more 
experiments have demonstrated the physiologic activity of UMD. For example, Vaikal showed 
the effect of Chelidonium on cholesterol and serum globulin, Endler showed that potentised 
Thyroxine affects frog development differently depending on the potency, and several 
researchers have demonstrated that remedies prepared from arsenic, bismuth, and lead increase 
elimination of their respective metal in cases of poisoning.4   
    
Many conventional researchers view double blind placebo controlled trials (randomized 
controlled trial, or RCT) as the gold standard in research. Few people realize that the blinding 
method has been routinely employed in homeopathic provings from 1900, to differentiate the 
effect of participating in a proving (placebo) from the effect of taking the remedy that is being 
proved.5 Blinding was widely accepted in conventional medicine in 1938. It is peculiar, to say 
the least, that the method which homeopathy pioneered, and used to elucidate the effects of the 
remedies, has been pre-empted by the conventional medical community as the only valid way to 
illustrate the efficacy of medicines.  
 
There are significant difficulties in using RCTs in reverse, if you will, to demonstrate the 
effectiveness of a remedy for a particular illness or condition. Consider that the materia medica, 
or signs associated with a given remedy, are derived by giving this remedy to a number of 
healthy individuals, recording their myriad symptoms, then collating them. Many individuals 
may show one common sign, but there will be a lot of different signs among the proving group. 
These, as well as the results of clinical experience with cured cases, are all important parts of the 
remedy picture.1,3,6  
 
Now consider animals with a certain ailment, say, atopy. A conventional RCT would give all 
these animals one drug, and see what happened. A homeopath would need to know more about 
the symptoms and personality of the animal in order to choose the remedy that most closely 
matched the patient’s signs, aside from itch. A recent collaborative study7 conducted by 
conventional vet Peter Hill, and homeopathic vet Jack Hoare, at the University of Bristol 
published in print and on line: http://www.vetpath.co.uk/voodoo/hill.pdf illustrates the large 
number of remedies considered for treatment of atopy when the treatment is individualized for 
the patient. Sixteen different remedies were used for the twenty patients in the study; 
individualization took into account the patient’s mental and emotional characteristics, other 
physical problems or conditions, as well as the nature of their itch, what made it better or worse, 
and where it was located. The second part of this pilot study demonstrated that owners of dogs 
helped with an individually chosen homeopathic remedy could later discriminate whether their 
dog was receiving placebo or verum, when a double blind crossover trial was performed.              
 
I could go on and on, but for those who would like to peruse the scientific evidence illustrating 
the effect of remedies, there are extensive on-line databases of published peer reviewed scientific 
studies and clinical trials from the UK Faculty of Homeopathy4 and the joint database from the 
British Association of Homeopathic Veterinary Surgeons and the International Association for 
Veterinary Homeopathy.8 
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So, here we have the basic principles of homeopathy: 
1 – Cure disease, as defined by removing the totality of symptoms experienced by the patient. 
2 – Understand the powers of the remedies, by a thorough knowledge of their materia medica. 
3 – Know how to adapt what is curative in medicines to what is diseased in the patient. 
 
To adapt what is curative in homeopathic remedies to what is diseased in the patient, the 
homeopath must develop a significant skill set. This is the learning curve in homeopathy. 
Computer programs speed case analysis, but the computer relies on meaningful input. Too often, 
beginning homeopaths use computer programs as a crutch. The homeopath must understand 
what aspects of the case are most important in remedy selection, how patients are likely to 
respond, and how remedies are given to promote true healing. It is wise to start using 
homeopathy by becoming familiar with some remedies that are helpful for common acute 
ailments, or acute flare-ups of chronic problems. In such cases, less individualization is 
necessary, as the acute state is quite similar between patients. Several texts for medical 
practitioners can help develop this skill set for acute prescribing: a specific veterinary text like 
Saxton and Gregory’s Textbook3, and medical texts such as Morrison’s Keynotes9 and Physical 
Pathology.10 Don’t overlook lay texts when you are starting out, such as Lockie’s Family 
Guide,11 and the Kaynes’ pocket guide, Homeopathic Prescribing.6 A little practice with 
homeopathy in such cases will give the beginning homeopath confidence.       
 
I started using homeopathy, after two one-day introductory courses through the National Center 
for Homeopathy. I began with what I call the first aid remedies, and became comfortable in their 
use with a number of clients and patients. People liked the idea of using a form of medicine that 
was free of side effects and inexpensive. When I felt ready to move into constitutional 
prescribing, I discussed homeopathy as a treatment option with Marion, a client whose asthmatic 
cat, Puddy, was responding poorly to conventional treatment. Marion was very eager to try 
homeopathy with Puddy. We had a long and detailed intake interview, and my first remedy 
didn’t help. I went back over my notes, paying particular attention this time to what made the 
problem better or worse, and my second prescription worked very well. Puddy didn’t have 
another asthmatic attack for the rest of his life, (six more years, to the ripe age of sixteen) and we 
were in contact even after Marion and her family moved away.  
 
I treated a few more patients constitutionally, and I quickly realized that I needed to understand 
homeopathy better. I was having some success, but I was often unsure how to approach cases, 
and I was having difficulty in following up treatment: knowing when and how to change remedy 
type, potency, or frequency. At this same time, an opportunity arose to move to the UK for three 
years for my husband’s job, a perfect opportunity to study homeopathy. After all, the British 
royal family’s physician is an MD and a homeopath! I studied with the Homeopathic 
Professionals Teaching Group in Oxford for three years, and that gave me the foundation that I 
needed: I qualified in the exams to become a Member of the Faculty of Homeopathy, and I 
learned how to competently use homeopathy with complex cases.  
 
The National Center for Homeopathy has guidelines to determine if a condition is suited to self-
prescribing.12 These are sensible guidelines for any person beginning to use homeopathy. 
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In summary, choose acute, non-critical conditions to treat. Observe the patient, paying particular 
attention to unusual or strong symptoms. Note if there were any precipitating events, and what 
makes the problem better or worse. Compare the list of symptoms to remedies that have been 
suggested for that condition in a reliable source, such as those listed in the references: Saxton & 
Gregory,3 Kayne & Kayne,6 Lockie,11 or Morrison.9,10 Choose the remedy that most closely 
matches the symptoms. Treat, and wait; up to 3 doses can be given of a low potency (6X, 12X, 
or 6C) to medium potency (30C) remedy every few hours. If no improvement is seen after three 
doses, stop the remedy and try a different remedy or alternate modality. If improvement is seen, 
give the remedy only when improvement slows.  
 
I would like to share with you some remedies that should be useful in your everyday practice. I 
hope that this will whet your appetite for homeopathy, so that you will consider expanding your 
knowledge with one of the training programs in the US or abroad. In my following discussion of 
specific ailments, conventional characterization of the disease is drawn from the Veterinary 
Information Network.13 In discussing remedies, I have limited myself to signs described in 
homeopathic texts in the reference section.3,6,9,10,11 
 
Let’s look at idiopathic vestibular syndrome, or old dog vestibular disease. This problem is 
characterized by acute onset of peripheral vestibular signs with no apparent cause. MRI scans of 
the tympanic bullae indicate that there may be vascular changes. (Differentials: otitis, 
ototoxicity, trauma, hypothyroidism) The signs do not progress, are worst in the first two days, 
and gradually resolve over the course of several weeks. There is no effective conventional 
treatment, though anti-nausea medication and fluids are used if animals are severely nauseated.  
 
Some homeopathy texts suggest Arnica, Aconite, or Belladonna, approaching this as a stroke-
like syndrome. Arnica is useful for any injury where there is vascular trauma, Aconite is 
excellent for shock with fear and restlessness, and Belladonna includes acute vertigo in its 
remedy picture. I rarely use these remedies for this condition. When these patients present, we 
are beyond the acute stage; the main complaint is circling, falling, and nausea.  
 
The remedy I find useful in most cases of idiopathic vestibular syndrome is Cocculus.  
Let’s look at some key characteristics of Cocculus. 
Vertigo – the world seems to spin, the patient may need to lie down, limbs unsteady 
Confusion – with vertigo, worse eating or drinking 
Nausea - may feel nauseated when they rise or move about, worse sitting so may stand 
Nystagmus – eyeballs roll or spasm 
 
The animals that I have treated with Cocculus typically improve very quickly, over the course of 
a few days. I also suggest that people use their own body to help their animal feel less nauseated. 
Small dogs will usually feel much less nauseated if they are held, and larger dogs seem to be 
helped by having their person’s body in close contact, especially while they are eating or 
walking. This may be because they trust that their person is not really spinning in circles, though 
the world does appear to be moving capriciously, to their senses.    
 
Mild to moderate trauma and bruising is a common presentation in the veterinary practice. The 
patient feels well, there is no severe ligament or tendon damage, but they have a dramatic limp. 
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These patients will make a full recovery just with tincture of time. However, pet owners don’t 
want to see their animals limp, and there is pressure for competition animals to recover quickly. 
Conventional medicine offers analgesics and anti-inflammatory drugs; however, these can 
actually make recovery take longer if the animal over uses the affected limb. Acupuncture is a 
useful treatment, as is massage. Homeopathic remedies can speed healing; I have used 
homeopathy for trauma with cats, dogs, horses, chooks, and geese, and they respond remarkably 
quickly. Best of all, like the improvement seen with acupuncture, this is real improvement, not 
just masking signs.  
 
*Arnica is the go-to remedy for traumatic injuries with bruising, such as blunt trauma of falls, or 
collisions. The stiffness that occurs after overexertion, such as when weekend warriors take their 
unfit dog or horse on a strenuous jaunt, is another indication. Arnica also can be quite helpful for 
post-surgical and post-dental pain, where it can be diluted in a little distilled water and dripped or 
sprayed on the patient.     
 
*Rhus tox and Ruta are two remedies that can work well with Arnica. The primary indication for 
Rus tox is stiffness that may be worse on first motion, such as on rising, but improves 
considerably with continued motion. Animals that benefit from Rhus tox are also helped with 
applications of heat and by massage. They are restless animals, and their signs are worse in 
drafts, and from cold and cold damp weather.  
 
Ruta differs from Rhus tox in that the stiffness does not improve from motion. This joint 
stiffness is also worse from cold and cold damp, so this can be difficult to differentiate from 
Rhus tox, if the animal will not even try to move around and limber up.  
 
Let’s think about remedies that can help with surgery:  
*You have the option of adding Arnica to your pre and post op regimen to help with pain 
control. You can drip Arnica, as needed, on the nose or gums of animals that moan and cry while 
they are waking up. These animals seem disproportionately painful; the procedure was 
uncomplicated, and they are on pain meds, yet they seem excessively affected.  
*You’ve done a lovely procedure, perhaps suturing a fresh laceration after properly cleaning it. 
You know that antibiotics are no longer considered good practice in clean wounds, but the client 
is worried and wants to “give something”. Calendula is an excellent remedy to speed wound 
healing, and prevent infection. Topical Calendula solutions can be used to clean wounds, and 
Calendula creams are soothing to abrasions. If a wound is likely to be particularly painful, like a 
hot spot, make up a solution of Calendula and Hypericum; ten drops of each in a half cup of 
distilled water, with which to clean the wound. Oral Hypericum is indicated in many painful 
situations, from wound pain, to adjunct treatment for back pain or crushing injuries.   
*A patient is slow in waking from anesthesia. They aren’t crashing, they just aren’t waking up as 
expected. Acetic acid is an excellent remedy to counter excess reaction to narcotics or inhalation 
anesthetics.          
 
We are all familiar with dogs, cats, and horses that develop mild seasonal conjunctivitis. When 
this conjunctivitis is not associated with eye trauma or infection, it is suitable for a beginning 
homeopath to treat. Conventional treatment is antimicrobial and / or steroid eye drops or eye 
ointment. People with allergic conjunctivitis have the option of putting in wetting drops 
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frequently to flush out the allergens, and greatly decreasing the signs; I have only found a few 
clients who are with their animals enough to do this. Euphrasia is indicated in many cases of 
seasonal allergies primarily affecting the eyes. The signs of an Euphrasia conjunctivitis are 
lacrimation with thin discharge, and red eyes with blinking. There are eye drops available that 
contain Euphrasia as well. 
 
Stings from Hymenopterans (bees, wasps, hornets) are common in the summer in many areas of 
the country. Several different remedies can help resolve these (and similar allergic reactions) as 
quickly as antihistamines, and without the depression / sedation.  
*Stings with swelling and edema, or hives, that feel better from cold applications will usually 
respond to Apis. These patients may have dramatic swelling, but they are typically still quite 
bouncy and active.  
*Stings with severe swelling and inflammation, which are relieved by cold applications, in a 
cranky or quiet patient are more likely to respond to Ledum. 
*Generalized or local hives (urticaria) with itchiness is most likely to respond to Urtica. Apis 
patients may also have hives, but they do not typically have the itchiness associated with Urtica; 
the signs of Urtica patients are unchanged by cold applications.      
 
Last, but not least, remedies are useful whenever you travel across several time zones and 
experience jet lag. Common sense measures to minimize jet lag include drinking more water, and 
synchronizing your sleep wake cycle with the local time.  
*Jet lag resulting in exhaustion with achiness, almost as if one is bruised, responds best to 
Arnica.  
*Jet lag with sleepiness, nausea and / or waterbrash responds best to Cocculus.  
       
 
There are several organizations dedicated to the support and promotion of veterinary 
homeopathy.  These organizations can direct you toward quality instruction in this valuable 
modality. 
Academy of Veterinary Homeopathy, http://theavh.org/ 
British Association of Homeopathic Veterinary Surgeons, http://www.bahvs.com/ 
International Association for Veterinary Homeopathy, www.iavh.org 
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Homeopathy for the Problems of Rescue Animals, Parts I & II 
S.F. Chapman MS, DVM, MRCVS, VetMFHom 

 
Objective: 

1.  The objective of this talk is to share effective symptomatic homeopathic treatment for 
problems such as anxiety associated with rehoming, ‘kennel cough’, and stress colitis. 
 
Rescue groups abound in the US, from breed oriented groups, to facilities focusing on animals 
with special needs, to groups affiliated with municipal shelters. Certain problems are common to 
shelter animals as a group, such as behavioural disorders, digestive upsets, and house training 
problems. Many of these issues can be worsened by the rescue environment and conventional 
treatment. The objective of this talk is to share effective symptomatic homeopathic treatment for 
problems such as anxiety associated with rehoming, ‘kennel cough’, and stress colitis. These 
treatments can be used by rescuers on a short term basis; a rewarding aspect of the author’s 
homeopathic practice is educating rescue groups to address certain health and behaviour 
concerns with homeopathic remedies. A symptomatic, then constitutional homeopathic approach 
to a rescue dog demonstrating anxious stereotypy and gastrointestinal upset is discussed. A 
symptomatic approach to an epidemic of hemorrhagic gastroenteritis is also related. Several 
more cases further illustrate both the symptomatic and constitutional approach to problems.  
 
According to estimates by the American society for the Prevention of Cruelty to Animals 
(ASPCA),1 approximately 7.3 million dogs and cats are cared for by animal shelters every year. 
Of these, 2.7 million animals are euthanised; 31% of the dogs, and 41% of the cats. This 
represents about 2% of the total 140 million dogs and cats in the US. This is an improvement 
over the situation in the 70s when it was estimated that 12 to 20 million dogs and cats were 
euthanized annually, or roughly 25% of a population of 65 million. Many of the euthanized 
animals are not adoptable because of serious health or behavioural problems. There is no 
mandatory statistic reporting or collection for shelters; they are locally overseen, governed, and 
funded, so these are only estimates. About 150 shelters in the US do post statistics on the 
Asilomar Accords website.2  
 
Shelters and rescue groups vary considerably in their ability and determination to address health 
and behavioural issues. Medical interventions for physical problems are hampered primarily by 
financial constraints. The nature of emotional and behavioural problems, variable staff 
familiarity with positive training, and the paucity of safe and effective conventional medical 
interventions creates even greater mental health obstacles. The ASPCA has on-line resources and 
training to help shelter personnel,3 but not surprisingly, homeopathy is not discussed. 
Homeopathy is effective on a deep level for physical, emotional, and behavioural issues. I have 
had success using homeopathy for rescue dogs who are patients, and in teaching rescue groups 
how to use homeopathic remedies to enhance the adoptability of their charges.  
 
What have these shelter rescue animals experienced, and why are they in this situation? Animals 
arrive at shelters because they are surrendered by owners, picked up as strays, or removed from 
abusive situations. The location of the shelter and remit of the local animal control officers 
affects the number and kind of animals housed. Animals may be well socialized and in good 
physical condition, such as those given up when families move, or youngsters from unplanned 
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litters. Other animals may have survived terrible conditions, such as rescued puppy mill breeding 
stock, or hoarding situations. Most shelters actively foster pets out to breed specific rescue 
groups or other foster facilities. The length of time animals are housed varies; a minority of 
public shelters are no-kill shelters because of space considerations. Maddie’s Fund4 and the 
ASPCA1 do have some statistics, but as the number of shelters nationwide is not even known, 
these are based on a limited sample.     
 
A 2013 study of phenotypic factors affecting adoption5 verified the common belief that 
youngsters spend less time in the shelter, and that length of stay (LOS) increases linearly with 
age. Extra small and giant dogs had a shorter LOS than medium sized breeds in the shelters 
studied. In personal communications with shelter personnel and shelter vets, other adopter 
preferences emerge which are not amenable to statistical analysis. Friendly animals, provided 
that they are not overly noisy or boisterous, are desired. Frantically barking, or worse yet, 
howling, dogs are shunned. Animals that will not engage with people are not desired. These are 
not unrealistic preferences!  Many shelters do try to socialize and train dogs to display more 
desirable behaviors, and this is a great step forward. We have homeopathic tools to enable these 
animals to be emotionally stable companions; we just have to get them in the hands of the people 
who are adopting or helping these dogs.    
 
I work with rescue animals on two levels. First, on a constitutional level, I treat animals that have 
been adopted and are exhibiting undesirable physical and / or mental symptoms. Second, I advise 
several rescue groups and individual rescue workers about remedies that are useful in various 
situations, and with certain groups of symptoms, for acute or local complaints. In both cases, the 
extent of the history for the patient is limited. When I am working with a rescue group, there is 
always the issue of diet, as well as other treatments or vaccinations required by the group that 
can affect the case outcome.  
 
In working with rescue animals, and training rescue caretakers, I find it useful to focus, when 
possible, on physical generals. These are easily observable symptoms that refer to the patient as a 
whole. Clemens von Boenninghausen’s Therapeutic Pocketbook6 was the first and simplest 
repertory to use this approach. The utilization of physical generals requires less psychological 
interpretation. People have a tendency to over analyze symptoms, ascribing causation or 
emotions that may or may not be there. This is especially tempting when you have well meaning 
people who desperately want to help rescue animals.  
 
Encourage caretakers to watch for and focus on generalities such as:  
Modalities - better or worse at certain times of day / night, rest / motion, firm / light pressure, 
 seek or avoid warmth, other aggravating or ameliorating considerations 
Location of signs - where are the signs, do they move or change  
Objectively observable signs - demeanor, level and nature of movement in the cage / home, 
 discharges and nature of discharge 
Causation - Did this start upon arrival at the shelter / foster?  Is it better when people are around? 
 Was it occurring in the previous home after some other event?  
Food – what does this animal desire / dislike, and what disagrees   
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Bonninghausen’s Pocketbook is an excellent reference, and most veterinary homeopaths have it 
in their computer program.  For those just starting to use homeopathy, I suggest Saxton and 
Gregory’s Textbook of Veterinary Homeopathy,7 as the authors not only explain homeopathy, 
they discuss how to use remedies in animals by organ system, paying particular attention to 
general symptoms as discussed above. Morrison8,9 has written several books intended for use 
with human patients, and the objective information can easily be extrapolated to animals. The 
flow charts in the Kaynes’ introductory homeopathic text10 are quite useful in certain situations 
as well.   
 
Let’s see how homeopathy can really shine with some common problems of rescue animals. 
I love two very common rescue problems. The first is kennel cough (KC); that honking or 
barking cough that you can diagnose from two rooms away. These dogs may have nasal 
discharge, but they generally do not feel very ill; they may vomit food because the cough is so 
violent. Conventional treatment includes cough suppressants and antibiotics; antibiotics are not 
recommended for simple KC, both because they are effective solely against bacterial causes such 
as Bordatella, and indiscriminate use of antibiotics is related to drug resistance. Antibiotics are 
often given in shelter situations because of the fear that the KC will spread through the shelter 
population. Cough suppressants should decrease the symptoms, but the most common and 
effective, hydrocodone, is a controlled drug with side effects of sedation and constipation.11 We 
can do much better!  Holistic nursing care, if practical, includes humidifying airways by offering 
warm drinks, especially herbal slippery elm or other demulcent teas, and providing time in a 
steamy environment. 
 
Homeopathic remedies are chosen according to the nature of the cough:   
Rumex is indicated for a harsh painful cough, which sounds dry but may bring up mucus. Cough 
 is better from drinking, worse cold or temperature change, worse touching larynx.  
Spongia coughing sounds as if something is in the throat, with a honking nature and often 
 gagging at the end, it is better from eating or drinking, and in warm moist environments.  
Ipecacuanha is associated with a violent cough, which sounds wet or rattling, possibly with 
 retching or vomiting.  
Ant tart coughs have a lot of phlegm, which is difficult to bring up.  
Kennel cough nosode has been used in some kennels to abort outbreaks of KC, as in Chris Day’s 
1987 study.12  
 
Stress colitis is another rewarding problem to treat.  
Stress colitis is defined as persistent diarrhea, without significant morbidity and no evidence of 
inciting microbial / parasitic cause. This is loose stool or diarrhea that persists despite negative 
stool checks, the patient may have blood or mucus in the stool, and may strain.  This is often 
seen in dogs surrendered to shelters; change of environment, diet, and other stressors are likely 
contributing factors. Of course, if a patient is depressed or dehydrated, they may need fluid 
therapy. Holistic treatments which support the action of our remedies are probiotics and 
prebiotics to rebalance the flora of the GI tract, and fiber which slows movement of ingesta and 
enhances fluid absorption 
 
There are many potentially helpful homeopathic remedies for diarrhea of this type.  
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Aloe diarrhea is associated with flatus and spluttering, it is usually worse in the morning, and 
often contains mucus  (Aloe perryi, Socotrine aloe). 
Arsenicum helps diarrhea after a diet change, dietary indiscretion, weather change, the patient is 
 often but not always anxious and chilly, they may also be nauseated. 
Kali bich is associated with summer diarrhea, the stools may be foamy or yellow, the dog may 
 vomit mucus 
Natrum mur assists diarrhea with mucus, often when there is a history of grief or loss; the patient 
 will not seek attention. 
Phosphorus patients do seek attention, their diarrhea often contains blood, worse from dietary 
 indiscretion. 
Phos ac is appropriate for profuse, painless diarrhea without debility, which is worse in hot 
 weather or from grief. 
Podophyllum treats explosive watery diarrhea with flatus and spluttering, it tends to be worse in 
 warm weather, and is often associated with cramps relieved by stool. 
Pulsatilla diarrhea is painless and changeable diarrhea, it is worse from warmth or fatty foods 
 and better from open air. 
Staphysagria is also associated with summer diarrhea, often worse from surgical procedures and 
 from eating. 
Sulphur patients have a foul diarrhea, often in the morning, they may also have skin issues and 
 the rectum tends to become irritated. 
 
It is not uncommon for elderly patients, or patients with joint problems to be given up to shelters. 
Sometimes the owners relinquish them because they can no longer deal with the animal’s 
mobility problems. Constitutional treatment would be ideal for these elderly patients, and I have 
seen dramatic improvements with this approach. Other animals are suffering from abuse or 
neglect, or are recovering from surgical procedures.  
 
We have local and acute methods to help many of these animals, and demonstrate to their 
caretakers the benefits of a homeopathic approach:  
Arnica is indicated for bruising, or indeed, any trauma; it can be given pre and post surgery. 
Bellis is fabulous for bruising / trauma of delicate tissues such as the breasts or scrotum. This is  
 particularly dramatic when it is used with adult dog castrations to resolve post-op 
 swelling. 
Eupatorium perf helps control bone pain, such as from fractures or dental extractions, or even 
 bone cancer.  
Symphytum eases fracture pain and speeds fracture union, it is also indicated in orbital trauma.  
Staphysagria is an excellent adjunct when post surgical pain seems excessive for the procedure. 
Hypericum reduces pain associated with injury of nerve rich areas such as toes, nose, and tail tip; 
 it is also excellent for animals with back pain related to disc disease or spondylosis. 
Rhus tox helps stiffness that improves after patient begins to move around, worse after rest. 
Ruta is more appropriate for stiffness (often of ligaments) that is not significantly better from 
 motion. 
Causticum can help geriatric patients with weakness, stiffness, and loss of function. 
   
Many rescue animals have behavioural problems; this is certainly not surprising considering the 
magnitude of this traumatic experience. The real wonder is that so many animals apparently 
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adapt well. I encourage rescue groups to use Bach flower essences liberally.13 There is no down 
side to their use, as they are very safe, and do not appear to interfere with the action of 
homeopathic remedies. The Bach essences gently rebalance the mental / emotional state, and can 
put in the water bowl; this is not the deep healing of homeopathy, but it is much kinder than 
psychoactive drugs.  
 
Constitutional treatment is most helpful, but sometimes there is not enough information to 
prescribe constitutionally. Remedies can be used symptomatically, and they can be dissolved in 
water to drip on very fearful animals: 
Aconite will help animals that are fearful of being touched, and cringe away. 
Belladonna is appropriate for a more violently frightened animal, with dilated pupils that may 
 lash out. 
Argentum nitricum helps generally friendly animals experiencing anxiety with trembling, they 
 may also have diarrhea.  
Ignatia treats grief with hysterical behaviour, such as digging or pacing, in sensitive animals that 
 may alternate moods. 
Nat-mur can relieve grief and depression in reserved, well behaved animals. 
Phos-ac will help grief in a mild tempered animal, especially when such an animal has weakness 
 and depression 
 
Many of the dogs that I treat for behavioural problems are rescues who developed these 
problems around the time of adoption. The following case illustrates how I work with these 
patients and their caretakers.  
 
A Case of Neglect 
Peach is an adult (5 to 6 years old) Shepherd mix. Animal control officers found her chained in a 
backyard in January. The owners did not want her, and had not ever kept her in the house. 
Maryland has cold winters with many days below freezing, and hot humid summers reaching the 
90s. The chain was so tight that her skin had grown up around it. The conventional practice 
owner where I consult did volunteer work for our local shelter at this time. Dr. Maturo surgically 
removed the chain and treated Peach’s neck wound. Peach was very thin, and had heartworms 
and intestinal worms; these were treated conventionally. Peach spent several weeks at our vet 
hospital; then from February to June she stayed in a kennel, while we looked for a suitable home. 
 
Peach finally found a home with Lise, a special education teacher who is kind, gentle, and quite 
knowledgeable about homeopathy. Lise used homeopathy with her human family and her two 
previous dogs who had been patients of mine. Lise wanted an older canine companion with 
whom she could take walks. Peach seemed to be a friendly, mild tempered dog, but we couldn’t 
be sure how she would fit into a home environment. I was hopeful that Lise and Peach would be 
a good match, but I was concerned that Lise might put too much pressure on herself if Peach had 
adjustment problems. Rescue dogs that have not lived indoors can have house training 
difficulties, as well as problems adjusting to the normal activities of a human household. Lise is a 
wonderful animal caretaker, but she has a tendency to feel overly responsible for the problems of 
her animals. 
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Most of the time, I prescribe for animals that I know well or for whom I have had a detailed 
homeopathic consultation. I have, for a very few clients that I know well, who I can trust to 
describe animals’ signs, prescribed remotely. I much prefer to see the patient and observe them 
for myself. In acute care situations, however, clients may need guidance, and as long as I can 
trust the client’s observations, I can provide this guidance. I had brief interactions with Peach in 
January, while she was residing at our hospital; at that time I was not involved in her care. I 
examined her, performed acupuncture, and administered Arnica at the time of her spay in June, 
but she was still groggy from anesthetic. These were brief interactions, and I did not see her 
again until our detailed consultation in August. All of the intervening prescriptions were based 
upon Lise’s observations. 
  
Lise soon realized that Peach was deaf. The rescue kennel hadn’t been sure about this, as dogs in 
a busy rescue situation are hyper-alert, watching the behavior of the other animals and cueing on 
that. Now Peach was in a home where her guardian was talking to her and noticing that she did 
not respond. Hand signals and body language resolved this problem. Peach was quite fortunate 
that Lise’s special education background gave her an extra sensitivity to the situation.  
 
Peach had difficulty settling and resting anywhere outside of her crate. Peach would wag her tail, 
but didn’t engage much with Lise. Peach paced, and panted, and would gulp down water then 
vomit. Lise offered small amounts of water, which prevented vomiting, but the constant pacing 
was stressful just to watch! Lise tried Rescue Remedy because of its ability to help fearful, 
stressed animals. Aconite 30 C, chosen for fear and restlessness, did not help either.    
 
We see signs of restlessness in many rescue dogs, especially when they move from a structured 
kennel situation to a home where there is more freedom. Dogs like Peach don’t understand 
freedom as they have always been confined, so they pace (or engage in destructive behavior) 
because they are confused and anxious. These dogs have been through a dramatic life change, 
and can be expected to feel loss and grief. This is often difficult for rescuers to appreciate: even 
though a dog is in a much better situation, they have lost the security of their past life, abusive or 
neglectful though it may have been.  
 
The remedy Ignatia helps many rescue dogs with relationship problems stemming from grief and 
loss. I advised Lise to give Ignatia 30 C in water up to 3 times daily as needed. The vomiting 
stopped straight away and Lise saw a definite improvement in behaviour; after a few days she 
was able to discontinue the Ignatia. A week later Peach was starting to vocalize a bit, and she 
could now relax in the kitchen with Lise. It is normal for dogs to communicate with their people 
with whines or barks. Deaf dogs do not always vocalize much, but Peach was now actively 
interacting with Lise with little whines. 
 
Shelter dogs must be sterilized as a condition of adoption. Lise brought Peach in to have an 
ovariohysterectomy 17 days after adoption. She had also noticed that Peach had neck stiffness, 
likely due to stiffness from her healed chain wound, so she requested that I give her an 
acupuncture treatment as well. Peach recovered smoothly from the spay. Arnica 30 C was given 
before surgery, at the time her endotracheal tube was removed, and as needed one to three times 
daily for the first few days after the spay; Peach did not need any of the conventional pain 
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medication. I gave Peach acupuncture after she woke from the surgery, and she moved her neck 
normally after one treatment. 
 
Two weeks later, in early July, a prolonged heat wave settled over the area. Peach was acting and 
eating normally, but she developed a new problem with the onset of hot weather: soft stools. Lise 
gave Sulphur 30 C once because Peach was a warm dog (sought cool places, panted heavily in 
the sun) and her diarrhea was offensive. The stools became diarrheic and Peach vomited once. 
Peach was acting nauseated, searching for water and drinking excessively. Peach is a warm dog, 
but I find that Ars alb is better than Sulph for most weather related diarrhea, despite the fact that 
many Ars alb patients are chilly. Lise gave Ars alb 30 C after each diarrheic stool, three doses in 
the next 24 hours. Ars alb helped the nausea indicated by the excessive thirst, but Peach still had 
diarrhea. Peach was otherwise completely normal: active and hungry. Her stools were profuse 
diarrhea with undigested food and mucus, but with a normal odor. She was able to control her 
stools overnight and when Lise was away, and passed the stools painlessly. There was no strong 
time modality. Symptomatic treatment was reasonable as Peach was not ill except for the 
diarrhea. 
 
Some remedies to consider in this case are: 
Arsenicum alb – diarrhea related to weather or diet change, often chilly patients 
Kali bich – summer diarrhea, foamy stools, worse in the morning 
Natrum mur – daytime diarrhea, mucus on stools, history of grief 
Phos ac – profuse, painless diarrhea without debility, worse from hot weather or grief 
Podophyllum – explosive diarrhea, worse in hot weather 
Pulsatilla – painless, changeable diarrhea, worse from warmth and rich food 
Staphysagria - summer diarrhea, worse from surgical procedures 
 
We chose Phos-ac 30 C for our next remedy because of the profuse, gushing stool episodes. 
After a few doses the diarrhea changed to a semi-formed consistency; it didn’t get any softer, but 
it didn’t firm up, either. Color and consistency changed from stool to stool, despite the fact that 
Peach was eating just plain cooked chicken. Since we know that Peach is worse from warmth, 
and the stools were changeable despite a very consistent diet, we switched to Pulsatilla, and 
within a few doses the stools were normal to soft-formed. It is quite common for dogs to get 
softer stools in hot weather, so we considered this to be normal. 
 
Peach developed diarrhea again in mid-July. Lise gave Pulsatilla 30 C after the first two diarrheic 
stools, but this didn’t have any effect and she developed profuse, watery uncontrolled diarrhea. 
After one dose of Phos ac 30 C she was able to control her stools, but they now were soft with 
mucus on them.  
 
Once Lise saw the change in the stools, she switched to Nat mur. We had discussed that Nat mur 
often was needed in dogs that had responded to Ignatia, so it was a logical choice. The stools 
firmed up somewhat over the next day of treatment; three doses of Nat mur 30 C. After the first 
dose of Nat mur, we saw an example of the deep healing possible with homeopathic remedies. In 
Lise’s words: “I want to share that last night for the first time Peaches put her head on my knee 
to be petted. She had never done that. She tends to be rigid or immobile when she wants my 
attention. I could cry: I am so touched she let me in.”  
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As Lise lives over an hour away from my hospital, she took Peach and her stool for an exam to a 
local conventional veterinary hospital to be sure that there was no serious problem going on to 
cause the recurrence. The stool sample was negative for internal parasites, and the physical exam 
was normal. The conventional vet diagnosed colitis and prescribed metronidazole, a commonly 
used antibiotic / antiparasitic. Fortunately, Lise contacted me before giving the metronidazole. 
We know that metronidazole can upset normal GI flora, as well as having gastrointestinal and 
neurologic side effects. Peach was improving on homeopathic treatment for her colitis, so there 
was no reason to start the metronidazole.   
 
Lise was upset by Peach’s recurring diarrhea, as she felt that she was failing in her care of Peach.  
This is a case where the conventional vet’s diagnosis of colitis really upset the client – the 
diarrhea now had a name, so it seemed more worrisome. I explained to Lise that she was doing a 
wonderful job. She was providing excellent supportive care: a bland diet (plain chicken and 
oatmeal as needed), probiotics, extra fiber (psyllium or pumpkin) and soothing herbs (slippery 
elm, other demulcents). Peach had felt good throughout these diarrheic episodes – active, and 
eating well. Peach’s digestive tract was responding to the many stresses she had recently 
experienced: rehoming, sterilization, and the heat wave. I felt that constitutional prescribing 
would be the best way to sort out Peach’s problems. At the beginning of August, we met and 
discussed Peach, and I gave her a thorough physical. 
 
Constitutional Analysis 
There were several things that stood out in our discussion of Peach. Lise noted that Peach had a 
strong preference for soft-spoken, gentle people. She backed away from dogs that barked at her; 
this must have been a reaction to their posture, as she couldn’t hear them. She wasn’t bothered 
by traffic, gunshots, ATVs; this could have been related to her deafness. She has a definite 
‘doggy’ odor, and some itching, mostly on her flanks and abdomen; the itching was probably 
related to residual irritation from flea bites and the application of Front Line. (I do not advocate 
the use of spot on flea products as they are highly toxic, but Lise was visiting family when Peach 
became infested.) She has scratched a bald patch on her abdomen. The itching was worse in the 
evening, in bed, and when she became warm in the sun. When she was tense, as she was initially 
in the exam room, she had to move; she did lie down after about ten minutes. She got up 
periodically throughout the consultation, roamed the room for 5 or 10 minutes, then lay down 
again. Even when she was obviously anxious, she would wag her tail and ‘smile’. Her neck 
wounds had healed beautifully, and there was no stiffness on manipulation of her neck. There 
was a slight upward (dorsal) curvature of her spine, but her back flexibility was normal. Lise said 
that Peach wanted to be wherever she was in the house, and in the exam room, Peach kept 
checking on Lise. Peach was somewhat manipulative. She would do what Lise wanted, but only 
if she could see that there was a treat waiting for her. Peach would also put her paw on Lise to 
ask for treats.  
 
This was very interesting. When I first met Peach in our hospital, I thought she was reserved, yet 
accepting of handling. Many Nat mur dogs present like this. Nat mur animals are usually very 
well behaved, quiet, self-contained. They are not very interested in interacting with people, 
except their own people. If they are from an abuse situation they may be timid, but they are not 
likely to bite unless they are unable to get away. Later, when Peach was showing restlessness in 
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adapting to a home situation, this looked like an Ignatia situation. Dogs who need Ignatia can 
look a bit hysterical. They may pace, dig, gnaw on cage bars, or cry. A Phosphorus dog could do 
these things too, but a Phosphorus dog would be excited and cheerful about seeing anyone who 
opened their cage. An Ignatia dog would be more likely to just stand there, head dropped, unsure 
what to do, or continue pacing instead of interacting with the person. Peach did indeed respond 
to Ignatia. The diarrhea was a more muddled presentation; there were different remedies 
indicated symptomatically at various times.  
 
My analysis of the case took into account Peach’s history; there was no doubt that many of her 
problems stemmed from her history of neglect and abuse. Despite her past, she was a mild, 
docile dog, who had quickly developed a strong attachment to Lise. As Peach is deaf, we must 
assume that she is picking up on vibrations or body language in her preference for gentle, soft 
spoken people. Peach’s subtle manipulation of Lise is the kind of gentle pushiness that we see 
with Pulsatilla animals. This is similar to Pulsatilla people / children who weep easily to get the 
affection that they crave. The other signs fit Pulsatilla as well. Peach is mild, gentle, and 
yielding, even ‘smiling’ (which is believed to be a doggy signal of submissiveness) when she is 
anxious. Her changing symptoms and changing stools are consistent with Pulsatilla, as is her 
desire to be outside, the nature of her itchiness, and the changeable stool. Pulsatilla is indicated 
in curvature of the spine, as well. I prescribed Pulsatilla LM 1, one drop once daily. 
 
Within 2 days of starting Pulsatilla, Lise notices that Peach no longer smells ‘doggy’; she says “I 
like her smell now”. Peach is itching much less, and after two weeks the hair is growing back on 
her abdomen. She still does itch more if she is out in the sun. Peach has become calmer and more 
affectionate, consistently spending time with Lise. Lise can work in her office with Peach 
snoozing away at her feet; before treatment Peach chewed through a computer cord in that 
situation! Peach can now sleep outside of her crate in Lise’s room at night without pacing. 
Peach’s energy level is increased. She loves her walks and runs, and will jump and frisk while 
Lise is getting ready. This is a mixed blessing! It is lovely that Peach is finally open and 
expressive about what she enjoys; Lise guessed that Peach liked walks before because she was 
always willing to go out for them, but she didn’t get excited about them. Lise is now working on 
teaching Peach to be calm while they get ready for an outing. Peach’s stools are formed, though 
there is some change between stools regardless of what she is eating.  
 
After a month on the Pulsatilla, Peach has a recurrence of diarrhea when Lise returns to work full 
time. This resolves smoothly when Lise increases the frequency of Pulsatilla LM 1 to twice daily 
for a few days. Lise notices that when Peach receives her monthly Ivermectin heartworm 
preventative she has a softer stool than normal, becomes restless and drinks excessively. This 
resolves by, again, increasing the frequency of Pulsatilla LM 1 to twice daily for 2 days. We are 
continuing the Pulsatilla LM 1 as needed. After a few months of homeopathic treatment, Lise’s 
neighbor has even commented on how happy Peach is.  
 
Peach’s story continues, as her case continues to progress. Over the last year, we have responded 
to Peach’s changing symptoms by adjusting the dose of her Pulsatilla and using the intercurrent 
remedy Mutabile. Peach had one instance of extreme restlessness and pacing when Lise returned 
after being away for a week. Peach was fine for the neighbor caring for her, but started pacing 
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frantically on Lise’s return. This resolved with a single dose of Ignatia, a remedy which is 
complementary to Pulsatilla, and which had helped Peach in the past.  
 
Clients like Lise are wonderful to work with: observant, committed, and caring. Peach has finally 
found a loving home, thanks to Lise’s commitment to homeopathy, which is gently resolving her 
emotional and physical problems. The best thing about being a vet is helping animals and the 
people who love them. The best thing about being a homeopathic vet is being able to treat 
problems that don’t respond to conventional treatment. I have seen far too many animals who are 
returned to shelters, or even euthanized, because they have problems that do not respond to, or 
even become worse with, conventional treatment.  
 
Epidemic Homeopathy  
It is unlikely that most of us will ever get to apply the principles of epidemic homeopathy unless 
we work closely with a rescue group that supports the practice of homeopathy on the animals in 
their care. The following hemorrhagic gastroenteritis (HGE) epidemic was treated in 2013 by a 
colleague, Neil Coode, who co-owns a three vet mixed practice (Brookmead Veterinary Surgery) 
in Surrey; this discussion is presented with his permission and referring to his report of the 
epidemic.14  
 
The Situation 
Brookmead works with a dog rescue group that brings abandoned Irish puppies to England. They 
come over by boat in groups of 20 to 30 pups, and many break with HGE within 48 hours of 
arrival in England; fecal counts are usually positive despite deworming, and Campylobacter and 
Parvo have also been found. The progress of the disease is swift, with dogs going from 
apparently normal to gravely ill in a few hours. 
 
The 2013 outbreak affected 21 of 23 Lab mixes in a shipment, about 12 weeks of age, presented 
over a period of 23 days. The pups had vomiting, diarrhea (often with blood), dehydration, and 
depression. Neil is the only homeopath in the practice, so the initial treatment was conventional, 
as he did not admit these. The pups received IV fluids, probiotics, anthelminthics, antiemetics, a 
variety of antibiotics, vitamins and pain medication as indicated. Despite this, 11 days into the 
epidemic they had treated 10 dogs and 8 had died. Neil was working solo the weekend that 7 
more pups were brought to the practice. The situation was, to say the least, pretty dire: 9 pups in 
a room designed for 7, 9 IV drips in use but only 4 drives, a vet and a tech cleaning the room 
constantly. Neil discussed the situation with the rescue organizer; they agreed that mortality 
couldn’t get much worse, so she agreed to giving homeopathy a try.   
 
The Homeopathic Approach   
The new treatment plan: stop all IV fluids, feed small amounts of highly digestible foods 
frequently, continue probiotics, provide frequent opportunities to drink water, and administer 
homeopathic remedies. Neil hoped to find a genus epidemicus; he was not so fortunate, but as he 
put it; “I learnt a lot about the vomiting remedies!” 
 
Neil’s patients had virtually no history, were critically ill, and had serious emotional trauma from 
being rescued on the brink – one group of six pups were delivered to the rescuers in the sack they 
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were to be drowned in. Neil had to obtain his information from watching the pups. He was able 
to observe:  
Desire for attention from people 
Desire to be on the heat pad or under covers, or avoidance of heat 
Desire to eat or drink, and quantity desired  
Dehydration / vomiting / diarrhea / collapse / exhaustion 
Nature of vomit – projectile, retching, simple vomit, timed with eating / drinking 
Nature of stool – blood, straining, involuntary  
 
Neil used mostly polychrests (well known and commonly used remedies), and gave them to the 
pups as indicated, changing if there was no improvement in two hours. Remedies did need to be 
repeated, and while some pups stayed with one remedy, others changed. Over the next 12 days, a 
total 13 pups were treated, counting the 2 surviving the conventional treatment. Of this group, 
only 1 died (9% mortality). Neil (who is a very cool guy and needless to say, humble) attributes 
the one death to his own prescribing error. Of these 13 pups, one resumed IV fluids, and one was 
given metoclopramide when Neil was not present.  
 
It is instructive to look at the remedies used, and the indications Neil found most helpful: 
Aconite 30 C – first signs of illness, before start vomit and diarrhea 
Apomorphine 6 C – frequent purging vomit until empty, then appears sedated 
Ars alb 30 C – vomit, diarrhea, chilly, wary, drinks small amounts 
Camphora 30 C – chilly, icy cold but won’t be covered, black involuntary stool 
China 30 C – exhausted, burping and flatus, vomits undigested food, worse after eating, better 
for warmth, better doubling as curl up to rest, did not see periodicity 
Ipecac 30 C – persistent nausea and vomit, salivation and slimy mouth, red blood in vomit, strain 
painfully to stool, stretch out to rest 
Nux vomica 30 C – bold, greedy, nausea with empty retching, strains to stool with little or no 
result; also given to two medicated pups to negate drug effect    
Phos 30 C – vomit with fresh blood, vomit after ingesta warm in stomach, involuntary stool, 
want attention, playful or ‘milking’ illness during exam 
Phos 12 X + Gaertner 30 C – a malnourished, less lively Phos 
Veratrum alb 30 C – collapse, cold, weak, hungry and thirsty, but vomits immediately, abdomen 
painful, violent retching, profuse vomit, very dry mucus membranes 
 
The successful treatment of this number of critically ill animals at one time points out the fact 
that homeopathy can produce better results than conventional medicine in life threatening 
situations. Neil called his 2013 talk at the BAHVS Congress “1854 Revisited”, as that was the 
date of the cholera epidemic in London so brilliantly treated homeopathically, and so dismally by 
conventional means. Rescue work is an avenue for homeopaths to illustrate just how valuable 
homeopathy is, for chronic and acute conditions alike.  
 
As time permits, we will take a look at a few more rescue animals helped with homeopathy. 
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Keynote: Our Pandora’s Box 
Michele Gaspar DVM, DABVP, MA, LPC 

 
Objectives: 

1. Review the current literature on burnout, compassion fatigue and mental health issues 
among veterinarians. 

2. Understand how our own personal loss/attachment issues and those of our clients come  
into each clinical encounter. 

3. Understand the current challenges to maintaining personal and professional integrity in  
today’s climate of veterinary healthcare. 

4. Develop the ability to be mindful and engaged, even in challenging clinical scenarios. 
5. Develop new paradigms for understanding one’s role as a veterinarian/healer. 
 

Dr. Shirley Koshi’s recent suicide has triggered a multitude of swift and empathic responses. On 
the Veterinary Information Network (VIN) and elsewhere, clinicians, students, staff members 
and even the public, have reacted, often vehemently, to the tragic end of a veterinarian who was 
pummeled online and squeezed by the all-too-familiar vises of financial woes and overwhelming 
personal stressors. 
 
After her involvement with an ill stray cat last August, Shirley soon found herself caught up in a 
contentious battle with local cat rescuers and saw her fledgling, solo clinic picketed. Eventually, 
the conflict became prime fodder for several social media sites and her reputation sullied. 
Many of us have been affected differently by parts of her story, depending on life experiences. 
Some have felt the sting of defamatory online reviews; others have been at loggerheads with 
animal rescue organizations; there are those who have known the loneliness of depression and its 
frightening downward spiral; still others feel underappreciated and unrecognized for their daily 
efforts; and there are those clinicians struggling with fledgling clinics in a still untrustworthy 
economy. In the process, individual vulnerabilities have surfaced.  
 
As a therapist, I do not believe that there can be a “positive spin” to suicide. However, I do think 
that Shirley’s death may have lifted the lid, so to speak, on a Pandora’s box of psychosocial 
issues affecting our profession. As a result, we may have collectively arrived at the place where 
we can openly discuss what makes us angry and unhappy and what fosters resentment and 
hopelessness. This will involve more than venting, because in the process, we may need to 
confront some hard realities about how we view ourselves and our chosen profession.   
For starters, we need to stop looking for emotional validation from the general public about what 
we do. While it’s nice to get recognition and it’s frustrating when “thanks” is uncommonly 
heard, the fact is that it’s difficult for anyone not involved in a particular line of work to 
understand and empathize with the inherent stressors, financial burdens and personal sacrifices 
that are made. They don’t have the information to make the connection, and the truth is that 
empathy is often tough to come by. To test this, try to imagine the physical and emotional 
stressors of the last grocery store checkout person with whom you interacted. How easy and 
fulfilling do you think was their day or life? Our first job is to believe in what we do. Some days, 
we’ll be able to take solace in the fact that we didn’t “quick” a patient during his nail trim. Other 
days, we’ll bask in our ability to stabilize a fragile ketoacidotic diabetic. Each of those will need 
to be enough. For sure, there will be clients who will drop us a note of gratitude, tell others in the 
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reception room, “S/he’s the best!” (while looking our way) or send a bucket of popcorn or our 
favorite chocolates for the holidays. But we need to approach and consider our work with the 
self-knowledge and belief that what we do counts, regardless of what others think or say; 
because it does.   
 
Secondly, we need to care differently, or at least consider why and how much we care. This may 
seem heretical. After all, many of us believe that we “care more” than other professions, and we 
wear that caring as a badge of honor. For some of us, however, caring has become a crown of 
martyrdom. Maybe it’s time to see ourselves more as professionals who examine, evaluate and 
offer recommendations and options for care rather than as pseudo-pediatricians. This does not 
denigrate us or the services we provide, but rather moves us to a place that I refer to as “detached 
attachment.” Being involved, mindful and engaged, but not neurotically enmeshed and attached 
to client decisions or patient outcomes, is a refreshing way to work. In the end, we can only do 
what time and resources allow. Sometimes our clients’ finances and desires are the limiting 
factors, but we are myopic if we fail to recognize that sometimes we are the limiting factor, 
either due to an incomplete knowledge base, bad day when we’re not on our game, lack of 
available staff or our own hospital’s resources. We cannot be all things to all patients and clients 
at all times and we need to embrace that self-compassionate awareness. 
 
Despite the fact that many, if not most of us, entered veterinary medicine to care for animals, the 
truth is that our days involve heavy contact with humans. The overwhelming majority of those 
with whom we interact are not insane, mean, stupid or uncaring. If we go into our days thinking 
the worst about those whom we meet (and who will eventually pay the bill), we set up a “Them” 
and “Us” binary mentality and eventually become misanthropes. That wariness and disdain for 
others is usually hard to hide. People feel it, though in our delusion, we think we hide it well.  
Because we work with people, we’ll meet some percentage we like, those we are ambivalent 
about and others whom we consciously dislike. And it will work both ways: We’ll have clients 
who think we can part the seas; others who connect us with an annual rabies vaccination only; 
and those who dislike us. We will have clients who hang on to our every word as gospel truth 
and others who second- guess us with Dr. Google. While most will fall somewhere between 
those two extremes, it is likely that each of us at some point in our professional careers with have 
at least one truly disturbed, overwrought, abusive client interaction. Some may be pathological.  
What we need to do is develop training and resources so that we can cope with these events and 
be supported, not allow them to define us, and most importantly know how and when our own 
actions and words might provide further fuel for these fires.  
 
Finally, it may be time to rethink how we individually and as a profession have engaged and 
promoted the concept of the “human-companion animal bond.” While an attached client is often 
willing to spend the considerable financial resources necessary for advanced veterinary care, 
referring to dogs and cats as “fur babies” and “kids” and clients as “Mom” and “Dad” carries an 
inherent risk, maybe small or not, depending on the client base. It has considerably raised the 
emotional ante of our work, at least for a subset of clients. In an increasingly isolating society 
with a segment of the population disconnected from others and lacking human relationships, 
such thinking can be a tinderbox. I see much effort devoted to “celebrating” ‘the bond, but little 
given to enhancing our understanding of the growing body of literature on attachment and 
attachment disorders. Consider this: We work with attachment styles and issues – our clients’ 
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and our own – every day. How much they resonate or are dissonant is an important, useful 
clinical awareness that needs to be understood and appreciated. We may have had the benefit of 
enjoying healthy attachments to humans and companion animals throughout our lives, but a 
particular client may not have been so fortunate. In a worst-case scenario with this type of 
disordered attachment, the animal may take on such critical importance that chronic illness and 
death become catastrophes. In those circumstances, the veterinary clinician might be in the 
crosshairs of extreme reactions. 
 
Many are angry now and are seeking ways to help other colleagues avoid the stresses that 
overwhelmed Dr. Koshi. Let us remember that there are two kinds of anger: That which seeks 
only to hurt, shame and revile, which ultimately consumes us, and another type, which has 
sometimes been called “righteous,” which serves a catalyst for change. Amidst our anger 
directed elsewhere, let us stop for a moment and not miss the opportunity to look at ourselves 
with compassion and insight. By melding external force with internal awareness, we’ll have a 
potent combination that will benefit many and each one of us. 
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Rules For the Road 
Michele Gaspar DVM, DABVP (Feline Practice), MA, LPC 

 
Objectives: 

1. Understand what resilience is and its importance to veterinarians and veterinary support 
staff. 

2. Review the literature on resilience, particularly as it impacts veterinary clinicians. 
3. Review the impact of resilience on professional burnout and compassion fatigue. 
4. Allow participants to assess and enhance their own resilience for professional and 

personal happiness. 
 
When we think about our journey as healers, how do we consider our path? In a profession 
marked by compassion fatigue and burnout, how do we stay engaged, excited and focused?  
What I suggest are the following, which I have characterized as “Rules For The Road”: 
We Need To Listen Deeply. Clients come to us from a good place in their hearts; it is for us to 
find that place where we can meet them, engage and respond. Unfortunately, busy practice 
schedules and sometimes requirements for how much time we can provide a patient, can all 
hamper out ability to listen. Clients also can come to us frustrated and defeated; they also may be 
confused as to the limits of any treatment. How can be empathize with them, avoid colluding 
with them and ultimately provide a healing that might not result in the return to wholeness of a 
patient? 
 
We Need To Touch Our Own Suffering. In psychotherapy, it is often said that the therapist heals 
others from his or her own woundedness. Over the years, I have seen that same woundedness 
arise in talking with veterinary colleagues. We all come wounded to our practices, the victims of 
traumas from small to large. How do we use our woundedness to come to a place where we can 
touch disease and suffering and not have them engulf us? Knowing how we can to be caregivers 
is critical is allowing us to be effective and honest. 
 
We Need To Understand How Our Emotions Impact Our Caregiving. We all were trained to use 
a rational, even algorithmic, approach to patient care. While this approach has great merit, it 
denies the fact that caregiving does not take place in a vacuum of emotions. When we approach 
practice mindfully, we can live with even unpleasant emotions (clients or patients who we do not 
particularly like) and by observation and attention move to a place where we can benefit all of 
those who seek our services. 
 
We Need To Understand The Limits of Our Knowledge. Clients often present to integrative 
practitioners with patients who have overwhelming disease processes. If we believe that our 
approach is the only approach and do not provide our best counsel, admitting biases and 
perceptions, then we are not providing holistic, integrative care. We need to care from a stance of 
honesty and integrity. 
 
We Need To Replace Self Esteem With Self-Compassion. Self-compassion trumps self-esteem 
every time and is the friend that we need when the going gets rough. Unlike self-esteem, which 
only helps when things go well and demands that someone loses when someone wins, self-
compassion allows us to tolerate the ups and downs of life with equanimity. 
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We Need To Bring Our Bodies Fully Into Every Encounter. From its earliest history, the art of 
medicine has been one of being in touch with the sensate. This sensation not only includes the 
appreciation of the patient in his or her body, but must not be exclusive of our physicality. 
Watching our breath, being aware of tightness, following sensations (including boredom) as they 
rise and fall during a patient encounter make us more fully engaged.  
 
We Need To Embrace The Impermanence of Life. All of us, including our patients, are here for a 
very short amount of time. And, because of our training, we often rail mightily against the fact 
that lives end. We also need to be aware of how our own histories of attachment and loss can fuel 
our unwillingness to accept death or to consider death as a failure on our parts.   
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Bringing Our Whole Selves Into The Room 
Michele Gaspar DVM, DABVP (Feline Practice), MA, LPC 

 
Objectives: 

1. Review the neuroscientific basis of mindfulness. 
2. Review the psychosocial impact of mindful clinical practice. 
3. Review the literature that supports the use of mindful practice in healthcare. 
4. Provide an opportunity for attendees to experience mindfulness practice. 

 
Note: This session will involve some gentle body-mind practices, as well as a didactic 
presentation. Please come dressed in comfortable clothes, to allow for participation. 

Pick up almost any contemporary magazine or newspaper, listen to NPR or flick on the 
television and it’s likely that you’ll see some mention of mindfulness. In the last 40 years, 
mindfulness meditation has left the purview of monasteries and retreat centers and is now found 
in a variety of often disparate settings, including corporate offices, schools and even the military. 
 
Certainly, health practitioners who have a steady mindfulness practice draw significant benefits 
from it. Based on research conducted by Dr. Michael Krasner and associates at the University of 
Rochester School of Medicine and Dentistry, primary care physicians who completed an eight-
week course in mindfulness reported less stress, more empathy and less burnout and compassion 
fatigue. But perhaps most surprisingly, not only were medical errors reduced, but patient 
outcomes improved. So, being mindful in the exam room, what I call “Bringing Our Whole 
Selves Into The Room,” not only benefits us, but is paid forward to those who seek our counsel 
and services. 
 
How does mindfulness enable us to be more engaged, more aware and bring greater clarity to our 
client/patient encounters? With mindfulness, there is down regulation of automaticity, so we see 
each patient and client dyad as a unique entity. Our acupuncture, herbal therapies and 
manipulations often become more intuitive as we abandon a “cookbook” approach and meet the 
patient with what he or she needs. This intuitive approach, however, is grounded in sound 
thought and with mindfulness we can catch ourselves in our own duplicity, thus avoiding 
untruthfulness. As such, we meet each patient encounter with integrity. 
 
Mindfulness also allows us to observe ourselves and meet others with compassion. We are aware 
of even our unpleasant sensations (anger, disappointment, etc.) and do not seek to repress or 
deny them. Rather, mindfulness allows us to observe what we feel and understand why this is so.  
In the process, and over time, our anger is diluted and we arrive at a place of equanimity. 
 
Mindfulness also allows us to become aware of our bodily sensations. We know where the 
tightness in our bodies arises from; when our breath no longer is diaphragmatic but is trapped in 
our upper chest; and when our shoulders, neck and lower back call attention to themselves. We 
can see our physical symptoms as perhaps somatic reactions to psychological processes and 
work to release these. 
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It is through the cultivation of self-awareness, that mindfulness allows, and the opportunity to 
realize the interconnectedness between physician and patient, that we allow new “eyes” and new 
“vision” to form. This interconnectedness allows for a new way of engaging with the client and 
patient and makes possible for to be healing presences, even when return to health is not 
possible. 
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An Introduction to Holistic Veterinary Medicine - The Wave of the Future 
Douglas Knueven DVM, CVA, CVC, CVCH 

 
Objectives: 

1. The participant should be able to list and define the terms that are commonly used to refer 
to holistic medicine. 

2. The participant should be able to describe the philosophical tenants of holistic veterinary 
medicine. 

3. The participant should be able to explain how the placebo response relates to holistic 
medicine.  
 
“He who joyfully marches to music rank and file has already earned my contempt. He has been 
given a large brain by mistake, since for him the spinal cord would surely suffice.” 

Albert Einstein 
 
When I graduated from veterinary school and started into practice 27 years ago the idea of using 
glucosamine for arthritis was considered nonsense. Using fish oil for allergies was “alternative 
medicine.” Heck, even 8 years ago no veterinarian in his right mind would consider probiotics to 
be of any benefit. Today, you can scarcely find a veterinary clinic that does not carry these 
supplements. Just so, the alternative medicine of today is at the cutting edge of animal health 
care. It is the wave of the future.   
 
In science, the acceptance of new ideas follows a predictable, four-stage sequence.  
Stage 1 - skeptics confidently proclaim that the idea is impossible because it violates the Laws of 
 Science.  
Stage 2 - skeptics reluctantly concede that the idea is possible, but it is not very interesting and 
 the claimed effects are extremely weak.  
Stage 3 - the mainstream realizes that the idea is not only important, but its effects are much 
 stronger and more pervasive than previously imagined.  
Stage 4 - the same critics who used to disavow any interest in the idea begin to proclaim that 
 they thought of it first. Eventually, no one remembers that the idea was once considered a 
 dangerous heresy. 
 
Why Take Notice? 
Why should the average veterinary professional pay any attention to holistic medicine? Even the 
biggest skeptic should take notice because, in a nutshell, it is gaining popularity as demonstrated 
by the following studies. 
 
According to a 2001 Harvard Medical School study1 67.6% of US adults have used 
Complimentary and Alternative Medicine (CAM) therapies at some time in their lives. The study 
goes on to report, “The trend of increased CAM therapy use across all cohorts since 1950, 
coupled with the strong persistence of use, suggests a continuing increased demand for CAM 
therapies that will affect all facets of health care delivery over the next 25 years.” “All facets of 
health care” includes veterinary medicine. There are 14 more years for this prophecy to play out. 
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According to a study by the WHO in 20022 the percentage of populations in developed countries 
who have used complementary and alternative medicine at least once in their lifetime includes 
Canada 70%, France 49%, Australia 48%, USA 42%, and Belgium 31%. 
 
National Center for Health Statistics reported in 20073 that 38% of US adults and 12% of 
children use some form of CAM in past 12 mos. Another study found that there was a 14% 
increase in the use of CAM from 2002-2007.4 
 
An article in USA Today in 20085 reported that the percentage of American Hospital Association 
hospitals that provide alternative therapies increased from 25% in 2005 to 37% in 2007. When 
you consider that 71% of the patients paid out-of-pocket for those services, you can see the 
perceived value of these therapies.   
 
By the way, CAM use in USA increases with education.6 It is not the superstitious, ignorant 
folks who are seeking alternative medicine.  
 
As for veterinary medicine a 2006 Colorado State University survey7 found that 76% of owners 
with dogs and cats with cancer reporting some use of Complimentary and Alternative Veterinary 
Medicine (CAVM). Since 50% of pets over 10 years of age will die of cancer, this is a 
significant trend. 
 
However, in a 2006 Veterinary Economics survey8 71% of practices responded “Our team 
doesn’t offer alternative therapies.” Furthermore, 36% said, “We don’t refer for alternative 
therapies.” There is a disconnect between what the pet-owning public wants and what veterinary 
medicine is offering. If they can’t get it from trained veterinarians they will go to unqualified, lay 
practitioners. 
 
Why Clients Seek CAVM 
Many clients seek holistic medicine for their pets because they themselves have had good 
experiences with it. Sometimes they are referred by their veterinarian for alternative medicine. 
Too often alternatives are sought because standard care has failed. Many times I offer the final 
alternative. Most people consider holistic medicine to be less invasive and less dangerous than 
conventional medicine. Is this true? 
 
One study found that 5% of the patients in hospitals are there because of side effects of 
prescribed medications. Startlingly, 30% of hospital patients experience some kind of adverse 
reaction while in the hospital.9 
 
In fact, according to a study from 2000, the third leading cause of death in the USA is 
iatrogenic!10 Yes, according to conservative estimates, there are 7,000 deaths per year due to 
medication errors in hospitals, 20,000 deaths per year due to medical errors in hospitals, 12,000 
deaths per year due to unnecessary surgery, and 106,000 deaths per year due to drug adverse 
events.  
 
Maybe things have gotten better since 2001. Not according to this 2011 study:11 “Our findings 
indicate that two methods commonly used by most care delivery organizations ... fail to detect 
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more than 90 percent of the adverse events that occur among hospitalized patients.” Adverse 
events occurred in one-third of hospital admissions, even in hospitals that had instituted 
advanced patient safety programs.  
     
Why Vets Seek CAVM 
Many veterinarians are seeking training in holistic therapies out of frustration with the results of 
conventional medicine. They also want to be able to answer clients’ questions and to understand 
possible interactions. And, can you really say that you’ve gotten informed consent if the owner 
has not been informed of all possible treatments, including alternative therapies?  
 
What is Holistic Medicine? 
An alternative approach to health care and prevention of disease which integrates the body as a 
whole, including mind and spirit, rather than separate systems. 
    Saunders Comprehensive Veterinary Dictionary 
 
Holistic Health - Holistic Health is actually an approach to life. Rather than focusing on illness 
or specific parts of the body, this ancient approach to health considers the whole person and how 
he or she interacts with his or her environment. It emphasizes the connection of mind, body, and 
spirit.     AHHA President, Suzan Walte 
 
Complementary and Alternative Veterinary Medicine - A heterogeneous group of preventive, 
diagnostic, and therapeutic philosophies and practices. The theoretical bases and techniques of 
CAVM may diverge from veterinary medicine routinely taught in North American veterinary 
medical schools or may differ from current scientific knowledge, or both. 
    AVMA Guidelines 2001 
  
The above definitions demonstrate the varied ideas the word “holistic” invokes. The terms can be 
confusing. Holistic medicine is a philosophy of how to maintain or regain health. The main idea 
is that the entire individual must be taken into consideration and the underlying imbalance is 
treated rather than just treating symptoms. 
 
Many people think that homeopathic and holistic are equivalent. If fact, “homeopathic” refers to 
a specific modality that uses the treatment principle “like cures like.” While homeopathy is 
holistic, not all holistic modalities are homeopathic.  
 
The word “allopathic” has come to mean conventional medicine while that word was coined by 
the homeopaths to refer to any intervention that does not use the homeopathic treatment 
principle. So, since Traditional Chinese Medicine (TCM) uses things like cooling herbs for 
“heat” conditions, it is holistic but also allopathic. 
 
The term “complementary medicine” highlights the idea that many holistic treatments can work 
hand in hand with conventional medicine, but it gives the connotation that Western medicine is 
primary. “Alternative medicine” conveys the idea that many of these treatments are not accepted 
by mainstream medicine.  
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Integrative is the word that best describes how I practice holistic medicine. In this paradigm, 
both Western and holistic treatments are applied as the individual case indicates. 
 
Holistic Philosophy 
The foundational concept for holistic medicine is that the whole is greater than the sum of its 
parts. Any illness is dysfunction of the whole patient, not an isolated event. We concentrate on 
strengthening the body vs. fighting disease. In this way we treat the individual patient, not the 
disease. Therefore, we are often more concerned about what kind of patient has a disease vs. 
what kind of disease a patient has. We treat the underlying causes of disease vs. treating 
symptoms alone. 
 
Holistic medicine takes into account that the body is equipped with its own pharmacy. Evidence 
of this is seen in the placebo effect. According to the mechanisms of the placebo effect, 30% of 
patients will get better if they take a sugar pill… no matter what their problem is. We consider it 
to be a case of “mind over matter” but what does that really mean? To me it means that the body 
can heal itself if the right conditions are created. As a holistic vet, I try to create the right 
conditions for the body to heal itself. 
 
The placebo effect can be quite strong as seen in the case of Mr. Wright.12 He had been 
diagnosed with advanced Lymphoma and given a new drug called krebiozen. Immediately he 
gained weight and his tumors shrank. He later read a newspaper report that said krebiozen was 
not as good as first though and he started to lose weight and the tumors began to grow. His 
doctors decided to use give him glorified placebo injections calling them a “new improved batch 
of krebiozen.” Mr. Wright once again gained weight and his tumors shrank. Unfortunately, he 
didn’t learn his lesson the first time and he read a new report that said the AMA declares that 
krebiozen is worthless against cancer. On cue, Mr. Wright’s tumors grew and he died shortly 
thereafter. 
 
A Dr. Wolf studied the placebo effect in the 1940’s while measuring stomach muscle 
contractions.13 He found that if he gave placebo ipecac, he could get a disturbed wave pattern. If 
he gave placebo atropine, he could get a calmed wave pattern. One particularly good responder, 
Tom, would actually get nauseated from atropine if told it was ipecac and his stomach was 
soothed by ipecac if told it was atropine. The placebo effect can overpower the biochemical 
effects of drugs. 
 
Holistic medicine sees wellness as a dynamic balance. It honors homeostasis and simply nudges 
the body back to normal. In holistic medicine we see optimal health as something more than 
simply the absence of sickness. It is a vitality that resists sickness.  
 
Most holistic modalities believe in some kind of energy system. In Japan it is called “Ki.” In 
China it is known as “Qi.” In India it goes by “Prana.”  The homeopaths call it the “Vital Force” 
and the chiropractors call it the “Innate Intelligence.” Holistic medicine is guided by the belief 
that there is a difference between animate and inanimate objects, that there is a vital energy that 
is responsible for life and wellbeing.  
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Body, Mind, and SPIRIT 
It is the addressing of Spirit as an aspect of medicine that sets holistic practitioners apart from 
many other veterinarians. In fact, according to one advocate of Evidence Based Medicine 
(EBM), “…EBM adheres to the principle of methodological naturalism, which holds that 
scientific investigations must be limited to physical objects and processes that can be measured 
and manipulated and that obey laws of nature that can potentially be deduced. Methodological 
naturalism does not require taking a position on the existence or importance of supernatural 
forces; it merely excludes consideration of these from scientific investigation.”14 
 
You see, the scientific medicine of our day is based on the notion that all of reality is material 
and all the phenomena we experience can be reduced to atoms and molecules. According to this 
belief, holistic medicine, with its focus on body, mind, and spirit, is ridiculous because there is 
no spiritual aspect to reality. “Supernatural forces” are excluded from science, and science is all 
there is for EBMers. From the holistic perspective, Spirit is a vital aspect of reality and is not at 
all supernatural – it is the very essence of nature. 
 
Insight into materialistic medicine can be gained by exploring the brain-mind problem; how does 
the brain produce the mind? The materialist view is that the mind is a byproduct of complex, 
computer-like, brain activity (although they have yet to explain exactly how this happens). Their 
evidence for this belief is that if the brain is dead, there is no consciousness. Furthermore, 
damage to specific areas of the brain, leads to predictable loss of mental function. We also know 
from modern imaging, like functional MRI, that certain thoughts and activities correspond with 
activation of specific brain areas. It is obvious that brain activity is correlated with mind activity.  
 
What is not clear from any of these observations is what causes what. Does the brain’s activity 
cause the mind to change or does the mind’s musings cause the associated brain activity? 
 
An alternative view is that the non-material mind uses the brain to interface with the physical 
world. I think of this like a TV studio broadcasting a program. The studio is like the mind/soul 
and the TV set is like the brain. If you unplug the TV set (kill the brain), then there is no picture 
(evidence of consciousness). But that does not mean the studio (mind/soul) stops existing. You 
could even tinker with the TV’s circuitry and get predictable changes in the TV’s picture as is 
seen with manipulating the brain. 
 
The materialistic view that the mind is a product of the brain leads to some objectionable 
consequences. For example, if our brains are calling all the shots, then we are not responsible for 
our actions. Think about it; if all we are is an intricate arrangement of cells, then the brain is 
formed strictly by the combination of genetics and experience. Since we are not responsible for 
the DNA we were born with, nor for what happens to us, then we are not liable for the resultant 
actions of our brains and bodies. We have no free will. “My neurons made me do it!” 
 
In fact, Frances Crick (co-discoverer of DNA’s molecular structure) summed this attitude up 
well when he stated that “…‘You,’ your joys and your sorrows, your memories and your 
ambitions, your sense of personal identity and free will, are in fact no more than the behavior of 
a vast assembly of nerve cells and their associated molecules.”15 What a pathetic view of human 
experience. 
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When confronted by this materialistic point of view, Albert Einstein said, “No, this trick won’t 
work…. How on earth are you ever going to explain in terms of chemistry and physics so 
important a biological phenomenon as first love?” Another Nobel Prize winning physicist, Niels 
Bohr, similarly stated, “We can admittedly find nothing in physics or chemistry that has even a 
remote bearing on consciousness.” 
 
Let’s take a look at research that may shed some light on the brain-mind problem. Since the 
1950’s there have been over 150 studies on a phenomenon called Distant Mental Influences on 
Living Systems (DMILS). These studies looked into people using their intention to affect 
organisms from bacteria and yeast to small mammals and humans. Some of the studies involved 
an agent who directed either a calming or arousing intention toward a target person. According to 
2 meta-analyses (one study16 looking at 19 studies and the other study17 looking at 37 studies), in 
the vast majority of these investigations there was an appropriate response by the target’s 
autonomic nervous system as determined by changes in their skin conductance (p = .000000716 
and p =.00117 respectively).  
 
In these experiments the target and agent were isolated in separate rooms with no sensory 
contact. Intention and non-intention periods were randomly interspersed automatically and the 
target responses were recorded automatically. Furthermore, since the targets’ responses were not 
under their conscious control, the studies eliminated the possibility of the target influencing the 
results due to expectation or guessing, further assuring unbiased results. 
 
An interesting subset of these DMILS studies investigated the effect of being stared at. For these, 
the agent simply stared at the target (who was in a different room) via a video monitor. Again, 
the staring periods were random and the target’s electrodermal reactions were automatically 
recorded. According to the same 2 meta-analyses mentioned above, almost all of the trials 
proved there was a significant effect (p = .00005416 and p = .0117 respectively). Doesn’t that 
make your hair stand on end?   
 
The concept that conscious intention (such as prayer) can make physical changes at a distance is 
scoffed at by the skeptic EBMers. They call it “magical thinking.” The materialistic view has no 
explanation for how this could happen therefore they conclude that it does not (ignoring valid 
research).  
 
According to the most authoritative research that these folks worship (meta-analyses), magical 
thinking is as real as it gets with a level of certainty that puts drug validation studies to shame. 
The mind is more than a biological computer. The power of the mind’s intention is only 
supernatural if you don’t fully understand nature. Let’s face it, they may be able to program a 
computer to beat humans at chess, but that computer will never experience the thrill of victory. 
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An Introduction to Natural Nutrition: Evolutionary Advantage 
Douglas Knueven DVM, CVA, CAC, CVCH 

 
Objectives: 

1. The participant should be able to explain how heat processing of commercial pet foods 
introduces toxins. 

2. The participant should be able to list 3 ways that the ideal macronutrient composition of 
dog and cat food can be determined. 

3. The participant should be able to explain how heat processing destroys essential nutrients 
in pet food ingredients. 
 
Veterinarians are just now appreciating the true importance of nutrition. According to one expert, 
“Previously, clinical nutrition was considered adjunctive therapy to common diseases, but in 
recent years it has emerged as a cornerstone of treatment based on the principles of grade 1 
evidence-based medicine…No longer are nutrients simple building blocks, cofactors, or 
enzymes, but instead regulators of cellular metabolism, gene transcription, or translation.”1 
 
COMMERCIAL DIETS   
As you have probably guessed, I’m not a fan of processed pet foods. You might ask, “What’s 
your beef?” My answer is, “Where’s the beef? What’s with all the starch in pet foods?” When I 
asked one industry nutritionist what he thought the ideal level of starch was for pet foods he told 
me 40%-50% for dog food and 30%-40% for cat food. That’s the ideal level??? Mind you, our 
pets’ wild counterparts eat diets containing 2%-14% carbs. That’s quite a difference. 
 
Macronutrient balance is important in wide range of animals having multiple effects including 
growth rate and size,2, 3 obesity,4 longevity,5 and disease resistance.6 Predators select food based 
on the macronutrient balance that best assures their survival.7, 8 
 
Nutrient Profile Free-roaming Feral Cats – Meta-analysis of 27 studies9 

“The calculated nutrient profile may be considered the nutrient intake to which the cat's 
metabolic system has adapted.”  
- 52% ME Crude Protein, 46% ME Crude Fat, 2% ME N-Free Extract 

Nutrient Profile Selection Adult Domestic Cats10 
“Our analysis indicates that cats have a ceiling for carbohydrate intake, which limits 
ingestion and constrains them to deficits in protein and fat intake (relative to their target) 
on high-carbohydrate foods.”  
- 52% ME Crude Protein, 36% ME Crude Fat, 12% ME Carbohydrate 

Average of above “normal” nutrient profile for cats  
- 52% ME Crude Protein, 41% ME Crude Fat, 7% ME Carbohydrate 

AAFCO Adult Cat Food Standards  
- 25.3% ME Crude Protein, 21.3% ME Crude Fat, 53.4% ME Carbohydrate 

Hill's® Science Diet® Adult Optimal Care® Original (Feline) 
- 28.2% ME Crude Protein, 43.3% ME Crude Fat, 28.5% ME Carbohydrate 

 
Canine Ancestral Diet11  

- 40% ME Crude Protein, 49% ME Crude Fat, 11% ME Carbohydrate 
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Nutrient Profile Selection Adult Domestic Dogs12 
5 diverse breeds: papillon, miniature schnauzer, cocker spaniel, Labrador retriever, and St 
Bernard. “…the overriding conclusion is that the recent rapid divergence among dog 
breeds is not substantially reflected in their macronutrient priorities compared with other 
phenotypic features such as size, color, and temperament.”  
- 30% ME Crude Protein, 63% ME Crude Fat, 7% ME Carbohydrate 

AAFCO Adult Dog Food Standards  
- 19% ME Crude Protein, 12% ME Crude Fat, 69% ME Carbohydrate 

Hill's® Science Diet® Adult Advanced Fitness Original (Canine) 
- 21.3% ME Crude Protein, 32.8% ME Crude Fat, 45.9% ME Carbohydrate 

 
Hopefully somewhere in the food there is some meat, but it is not always easy to determine the 
quality of that meat. We all know that food that is unfit for human consumption can end up in pet 
food. But, did you know that two studies found traces of pentobarbital in pet foods.13, 14 
According to a 1997 TV interview with then AAFCO president, Hersch Pendell, "If the 
ingredient says ‘meat and bone meal,’ you don't know if it is cattle, or sheep, or horse, or 
Fluffy."15 It is possible that the attitude at AAFCO has changed over the years but I haven’t been 
able to find any more video clips from AAFCO presidents since this one. 
 
High heat processing of pet food ingredients creates carcinogenic, heterocyclic amines. “Twenty-
five commercial pet foods were analyzed for mutagenic activity… All but one gave a positive 
mutagenic response… From these findings it is hypothesized that there is a connection between 
dietary heterocyclic amines and cancer in animals consuming these foods.”16 
 
“2-Amino-1-methyl-6-phenylimidazo 4,5-b]pyridine (PhIP) is a heterocyclic aromatic amine 
(HAA) that is formed during the cooking of meat, poultry, and fish. PhIP is a rodent carcinogen 
and is thought to contribute to several diet-related cancers in humans… We have now identified 
PhIP in the fur of 14 out of 16 healthy dogs consuming different brands of commercial pet 
food…  A potential role for PhIP in the etiology of canine cancer should be considered.”17 
 
Processing also reduces the potency of almost all nutrients and completely destroys others 
including Thiamine, Folic Acid, Vitamin C, Vitamin A, Niacin, Pantothetic Acid.18 L-carnitine is 
also decreased by processing of food. “Even though L-carnitine is present in both plant and 
animal ingredients, ingredient processing removes significant amounts of it. Wild type diets for 
dogs and cats (like meat or whole carcass) provide significantly more L-carnitine than 
commercial pet foods…Animal proteins generally have a more balanced amino acid profile and 
better digestibility than plant proteins.”19 
 
Richard Hill from the University of Florida vet school said that the following statement is a 
myth; “The minimum and maximum amount of essential nutrients that should be included in the 
diet is known for most nutrients in normal dogs and cats.”20  
 
NUTRITIONAL DEFICIENCIES 
You don’t have to look too far back into history to see the mythic proportions of our nutritional 
ignorance. In the early 1980’s cats were dying right and left from of dilated cardiomyopathy 
(DCM). The cause of the problem was considered “idiopathic.” One thing we knew for sure was 
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that it could not be related to diet since all the sick cats were eating “complete and balanced” 
diets… until in 1987 when it was discovered that DCM was being caused by a deficiency of 
taurine. Looking at the research of the day is enlightening. 
 
Canned cat foods required extra taurine supplementation.21 “We have found that these same 
canned diets, if fed in an uncooked form, do not cause clinically significant taurine deficiency.”22 
“When you look at the classic example of taurine deficiency, many [diets] were deficient. The 
cats that didn’t become ill were those that were going outside and catching mice.”23 

 
Of course, that taurine incident is ancient history, surely now we do have 100% complete 
understanding of diet, right? Well, let’s look at the case of docosahexaenoic acid (DHA). It is an 
omega-3 fatty acid found in fish oils and organ meat. Did you know that 60% of the brain is fat? 
Some of that fat, up to 5% of brain, is DHA. It has been established that increasing dietary DHA 
increases cognitive ability of lab rats. 
 
In 2004 Iams decided to study24 this effect in dogs. They used two groups of pregnant bitches 
and then the resultant pups. The study group was put on Iams plus fish oil. The control group got 
plain Iams food. When the puppies were older they found that, “The training performance index 
for the high-DHA group was more than double that of the low-DHA group.” They concluded 
that, “When you consider that the No.1 killer of dogs is euthanasia due to behavior problems, we 
should be recommending high-DHA diets.” 
 
I agree with that conclusion, but when I consider the control (the stupid dogs) I realize they were 
fed a diet that is considered to be “complete and balanced.” If you believe that then it follows 
that dogs are inherently stupid but this “new” nutrient can make them smart enough to keep 
alive. Or conversely, we have created, and continue to create, behavior problems due to our 
arrogant attitude about nutrition. We think we know it all, but we do not. 
 
NATURAL DIETS 
Maybe we can learn what pets should eat by looking at what they evolved eating. Cats are pretty 
straightforward. “Cats are strict carnivores that rely on nutrients in animal tissues…cats consume 
prey high in protein with moderate amounts of fat and minimal amounts of carbohydrate...”25 
 
I found a study26 dating back to 1979 that I find interesting. “A good deal of disagreement exists 
within the veterinary profession about the proper diet for dogs… We conducted a review of the 
available wildlife literature, with the intent that the information gathered concerning food 
selection among feral carnivores might influence future considerations regarding the feeding of 
domestic carnivores.”26 What a concept! 
 
They surveyed the stomach contents of coyote, fox, wolf, bobcat, cougar, and lynx. Their 
justification for the comparison is that, “Anatomically, our domestic breeds of dogs possess 
gastrointestinal systems similar to those of the feral carnivores studied. They share in common 
strong carnassial teeth, simple stomachs of great digestive capability, thickly muscled esophagus, 
stomach and intestine, residual cecae, and simple non-sacculated colons.”26 
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Their conclusion was; “From these many studies into the food habits of feral carnivores, it may 
be concluded that the staple diet of carnivores living in a natural setting includes other animals, 
carrion, and occasionally fruits and grasses…carnivores in their natural environments consume 
diets high in animal protein, bulk, and roughage (not plant fiber, but indigestible or poorly 
digestible parts of animal carcasses…) and low in carbohydrates, and caloric density.”26 This 
nutrient profile does not match what we’re currently told dogs are meant to eat.  
 
VITAMINS – NATURAL VS. SYNTHETIC 
Pet food companies use synthetic vitamins to balance their formulas, but synthetic vitamins do 
not have the same effect on organisms as the natural vitamins found in whole foods. If you look 
closely at the nutrition research you’ll find the same pattern. Eating a food that has a high level 
of a certain nutrient gives certain benefits, but that same nutrient provided in the synthetic form 
does not have the same effect.  
 
Take for example vitamin A and beta-carotene. “The dietary studies have been notably 
consistent, finding an approximate 50% reduction in risk [of cancer] associated with high 
compared to low consumption of carotene-containing fruits and vegetables.”27 “[W]hile fruit 
intake was inversely and statistically significantly related to the incidence of lung disease 
[cancer], intakes of specific antioxidants including beta-carotene and vitamin C were not.”28 
In the case of beta-carotene, providing the synthetic version may actually be detrimental. “The 
Beta-Carotene and Retinol Efficacy Trial (CARET) tested the combination of 30 mg beta-
carotene and 25,000 IU retinol palmitate (vitamin A) taken daily against placebo in 18,314 men 
and women at high risk of developing lung cancer… The CARET intervention was stopped 21 
months early because of clear evidence of no benefit and substantial evidence of possible harm; 
there were 28% more lung cancers and 17% more deaths in the active intervention group…”29 
 
NUTRIENTS VS. INGREDIENTS 
Conventional veterinary nutritionist will tell you that the ingredients are not important. Rather, 
the key to nutrition is nutrients. I could agree with this if we had 100% complete understanding 
of nutrition. As it turns out, nutrition is complicated. “There are 8,000 phytochemicals present in 
whole foods… We propose that the additive and synergistic effects of phytochemicals in fruit 
and vegetables are responsible for their potent antioxidant and anticancer activities, and that the 
benefit of a diet rich in fruit and vegetables is attributed to the complex mixture of 
phytochemeicals present in whole foods.”30 
 
By citing the above human study I do not mean to imply that pets should be vegetarians. Animal-
based food is functional too. “It seems a good assumption that the vast majority of components 
of plant and animal-based food is functional, that it has some kind of biological activity…there 
are thousands of other substances [besides vitamins and minerals] in the food matrix that must be 
considered as possibly leading to biological activity, possibly synergistically with each other, 
that in some sense could equally be deemed essential for life because they are not produced by 
nor do they augment human biological systems.”31 
 
Similar animal research is hard to come by but I found a couple. “The data indicate that the 
consumption of any type of vegetable at least 3 times per week was associated with a 70% - 90% 
reduction in risk of developing transitional cell carcinoma in Scottish Terriers.”32 
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A longitudinal study33 compared the cognitive function of older dogs. Each dog was assigned to 
receive an extruded senior food (control diet) or an enriched food (test diet). The enriched food 
was supplemented with vitamins E and C, mitochondrial cofactors (L-carnitine and DL-α-lipoic 
acid), and a mixture of fruits and vegetables. The old dogs receiving the enriched diet performed 
significantly better than controls. 
 
These animal studies could lead to two equally likely conclusions: 1. Adding real food to 
processed diets helps to prevent cancer and senility. 2. Our current processed diets promote 
cancer and senility. 
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An Introduction to Veterinary Chiropractic: Not Just “Animal Crackers” 
Douglas Knueven DVM, CVA, CAC, CVCH 

 
Objectives: 

1. The participant should be able to explain the basic premises of chiropractic. 
2. The participant should be able to define the term vertebral subluxation complex. 
3. The participant should be able to list several possible causes of vertebral subluxation 

complexes. 
 
According to the American Chiropractic Association, chiropractic is the science and art which 
utilizes the inherent recuperative powers of the body and deals with the relationship between the 
nervous system and the spinal column, including its immediate articulations, and the role of this 
relationship in the restoration and maintenance of health. 
 
History 
The concepts of chiropractic can be traced back to 2700 BCE, when in China people used 
bamboo poles for self-adjustment. In the West around 400 BCE the father of medicine, 
Hippocrates, wrote, “Look well to the spine for many diseases have their origins in the 
dislocation of the vertebral column.” Meanwhile, Egyptian manuscripts and hieroglyphs dating 
back to 200 BCE document the use of spinal manipulations. More recently, in the 1600’s English 
“bonesetting,” a form of musculoskeletal manipulation, was quite popular. 
 
The modern practice of chiropractic began in the late 1800’s with an American healer named DD 
Palmer. He developed the basic principles of chiropractic by combining vitalism (the belief that 
there is a non-physical aspect to life), the rudimentary understanding of the nervous system at the 
time, and manipulation. Early chiropractors adjusted animals as well as people but they soon 
abandoned the treatment of animals due to criticism by mainstream medicine. 
 
The current practice of animal chiropractic was pioneered by Sharon L. Willoughby, DVM, DC. 
Her leadership led to a formal, post-graduate, animal chiropractic educational program for 
veterinarians and chiropractors in 1985. From this nucleus was formed the American Veterinary 
Chiropractic Association in 1989, a professional and certifying body. Today there are over 1,100 
certified animal chiropractors and several other animal chiropractic courses. 
 
Chiropractic has struggled for recognition in the world of modern medicine. One reason that 
chiropractic had such a hard time is that it was under constant attack from mainstream medicine. 
In fact, after a 15 year long lawsuit a group of chiropractors finally set the record straight. They 
sued the AMA and won in 1991. A federal District Court found the AMA guilty of conspiracy. 
The judge found that “…the AMA’s self-proclaimed and described ‘mission’ was to contain and 
eliminate the chiropractic profession.” It is interesting that after this decision in the 1990’s the 
popularity of chiropractic began to skyrocket. 
 
Chiropractic Research 
Let’s look at pertinent research on chiropractic. While studies on animals are lacking, there is 
much published human research. One study1 looked at 183 Patients with neck pain. This 
randomized, controlled trial compared the effectiveness of Manual therapy (spinal mobilization), 
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Physiotherapy (mainly exercise) and General practitioner care (counseling, education and 
analgesics). The study published in the British Medical Journal concluded that, “Manual therapy 
(spinal mobilization) is more effective and less costly for treating neck pain than physiotherapy 
or care by a general practitioner. 
 
Another randomized, controlled trial2 looking at neck pain also compared Manual therapy, 
Physiotherapy, General practitioner care. They found that “Manual therapy scored consistently 
better than the other two interventions on most outcome measures.” They concluded “In daily 
practice, manual therapy is a favorable treatment option for patients with neck pain compared 
with physical therapy or continued care by a general practitioner.” 
 
A prospective, observational, community-based feasibility study3 involving chiropractors and 
family medicine physicians looked at chronic low-back pain. This study concluded “Patients 
with chronic low-back pain treated by chiropractors show greater improvement and satisfaction 
at 1 month than patients treated by family physicians.” Another study4 of low back pain found 
that, “Acute and chronic chiropractic patients experienced better outcomes in pain, functional 
disability, and patient satisfaction (P < .01).”  
 
A study5 of patient satisfaction found that, “The mean satisfaction score for chiropractic patients 
was greater than the score for medical patients…” In 1993, a study6 commissioned by the 
government of Ontario found that “…for the management of low-back pain, chiropractic care is the 
most effective treatment, and it should be fully integrated into the government’s health care system.” 
 
You no doubt will hear of the supposed dangers of chiropractic. There have been cases where 
chiropractic adjustments, usually of the neck, have resulted in serious circulatory issues. However, 
the risk of such an occurrence has been overblown. In fact, the chance that a chiropractic cervical 
manipulation will result in a serious reaction in adult patients is remote, ranging from 1 in 1 
million to 1 in 5.85 million manipulations.7,8 Compare that to the risk of even the most innocuous 
medication causing harm. 
 
How Does It Work? 
There are four basic concepts of chiropractic 

1. Innate Intelligence – natural ability of the body to heal 
2. The nervous system is supreme 
3. Subluxation > Altered Nerve Transmission > Altered Physiology > Pathology 
4. Adjustment of the spine can correct subluxations 

 
Wait a minute! Did I just say that chiropractic can correct subluxations of the spine? The concept 
of the subluxation is where chiropractic often gets misunderstood by conventional veterinarians. 
According to Stedman’s Medical Dictionary, a subluxation is “an incomplete luxation or 
dislocation.” Such a condition would surely not be easily corrected. 
 
However, the chiropractic definition of subluxation is more like “…lessened motion of the joints, 
by slight change in the position of the articulating facets…”9 and “A disrelationship of a 
vertebral segment in association with contiguous vertebrae resulting in a disturbance of normal 
biomechanical and neurological function”9 To help avoid confusion, modern chiropractic has 
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coined the terms Vertebral Subluxation Complex (VSC) and Segmental Dysfunction (SDF) to 
replace subluxation. 
 
 
Subluxation Theories 
There are a couple of theories about how VSCs cause problems. First there is the idea of nerve 
compression. If a spinal zygapohyseal joint is even slightly out of position it can result in 
intervertebral foramen encroachment or nerve root traction. Those can lead to ischemia and 
edema, which can put pressure on spinal nerve roots, which alters nerve transmissions. One 
study10 found that as little as 10 mm of pressure (equivalent to the weight of a dime) on spinal 
nerve caused changes in firing within 24 hours. 
 
A second aspect of VSCs is the idea of fixation. This is when the vertebra is in normal position 
but there is an abnormal range of motion. This changes paraspinal musculature and triggers joint 
kinesthetic receptors causing a somatic bombardment of spinal pathways leading to somatic and 
autonomic reflex facilitation. 
 
To understand the ramifications of vertebral fixation we need to remember that the sensory 
system is divergent; a small input causes a broad effect. Also, mechanoreceptors are responsible 
for 80% of the baseline activity of the CNS. And the paraspinal region has greatest concentration 
of mechanoreceptors (Muscle Spindle Cells & Golgi Tendon Organs). So, spinal joint with 
abnormal ROM has a broad impact on CNS neurons. It either up-regulates or down-regulates the 
frequency of firing of neurons. Remember that frequency of firing determines neuron survival. 
The bottom line is that spinal adjustments recalibrate mechanoreceptors and brings CNS back to 
a normal state  
 
Animal Chiropractic Issues  
Common causes of VSCs include trauma (often minor, repetitive trauma, conformation, the 
birthing process, confinement, performance injuries, equipment (tugging on the collar), age, and 
even grooming (Long toe nails throws off the biomechanics of the leg which translates to the 
spine). Symptoms of VSCs include “puppy sitting” (rear legs out to one side), behavior change 
(perhaps related to pain), evasiveness (sensitive to touch, failure to perform), abnormal posture 
(lordosis/kyphosis), abnormal gait (lame, ataxic, stiff), lick granulomas, and urinary 
incontinence. 
 
In chiropractic we speak of the “motor unit” which consists of two adjacent vertebrae, the 
intervertebral disk, articular facets, ligaments, tendons, muscles, nerves and blood vessels that 
combine two vertebrae into a movable unit. It is also interesting to note that the boundries of the 
intervertebral foramen includes the vertebral notches, intervertebral disk, ligamentum flavum, 
and the joint capsule of the articular facet. The contents of the intervertebral foramen include the 
spinal nerve, recurrent meningeal nerve, dural extension, CSF, intervertebral veins, spinal artery, 
connective tissue, and lymphatic vessels. 
 
Before doing a chiropractic adjustment, typically we do a complete physical exam and 
appropriate diagnostics. Then the doctor does a chiropractic exam that includes patient 
observation (analyzing the patient’s posture and gait), static palpation (feeling the vertebral 
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processes and paraspinal musculature), and then motion palpation (feeling how the spinal joints 
move). 
 
The chiropractic adjustment is a “…carefully regulated thrust or force delivered with controlled 
speed, depth and magnitude to articulations at or near the end of the passive or physiological 
range of motion.”11 It is a specific force applied in a specific direction to a specific vertebra. This 
is a short-lever/high-velocity force along the plane of the zygapophyseal joint. 
 
There are several training options for veterinarians who what to learn this technique. 
•Options For Animals 
–www. Animalchiro.com 
•Healing Oasis Wellness Center 
–www.thehealingoasis.com 
•Parker College of Chiropractic 
–www.parkercc.edu/continuing/index.asp 
 
AVCA certification requires a minimum of 180 hours of instruction including lecture and lab. 
After completing the course there is a written and practical exam. Then the candidate must 
submit case reports from their own experience. In order to maintain certification the animal 
chiropractor must complete 30 hours of approved CE every 3 years. 
 
It is important to know that laws regarding animal chiropractic vary by state. In some states 
human chiropractors can adjust animals and in others there are stipulations. Also, the use of the 
term “chiropractic” is tricky for veterinarians. By definition, chiropractic refers to work on the 
human spine. I cannot legally say that I am an “animal chiropractor.” I can say that I’m certified 
by the American Veterinary Chiropractic Association or that I do spinal manipulations.  
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Intro To Lasers, The Science, The Variables, and The Secrets 
Laurie McCauley DVM, DACVSMR, CCRT, CVC, CVA 

 
Objectives: 

1. Learn basics of laser variables, what they mean and when to change them. 
2. Learn probe position for maximum effectiveness. 
3. Learn where to look for soft tissue injuries and how to treat them with laser. 

 
Introduction to laser lectures could go through the physics, the research, or through the variables 
to help you learn what you need to know to make the best decisions on which laser is the best 
laser for your practice. I chose the third option. If you already have a laser, this information 
should help you use it to the best of the equipment’s ability. The other most helpful information 
is where to look for soft tissue problems and how to best use your probe to obtain maximum 
effect for areas typically treated. 
 
The variables we will look into include power and wavelength. One of the most common 
questions I hear is “Should I get a Class III or a Class IV laser?” The class defines how much 
power a laser has, with Class IIIa emitting 1-5mW, Class IIIb emitting 5-500mW, and Class IV 
emitting above 500mW (0.5W). There is definitely a controversy as to which has greater effects, 
but there are literally thousands of research articles looking at laser therapy to see gross effect 
(analgesia, anti-inflammatory, anti-edema, improved circulation, enhanced wound healing, 
slowed or reversed tissue degeneration, repaired nerve cell damage, and enhanced healing of 
tendons and ligaments). There are also a myriad of research articles on the cellular effects of 
laser (enhanced ATP production, restricted ATP release from the mitochondria, increased cell 
membrane pump function, and increased cell respiration) using Class III lasers.1 Research is now 
being done with the Class IV lasers. Some of the biggest issues seen in rehabilitation are 
inflammation and pain. Lasers have been shown to decrease inflammation and therefore decrease 
pain associated with inflammation by decreasing prostaglandin E2 (PGE2) and cyclooxygenase-
2 (COX2) concentrations in both people and animals.2,3,4 The current thought is that 
physiological effects can be seen with both high power and low power settings.5,6 
What I would like people to be asking is “What wavelengths should I be using?” 
Different wavelengths have similar but different effects in the tissue as well as having 
different depths of penetration.7,8 Penetration is important when considering target tissue. 
For instance, when treating skin lesions shallow penetration is the goal and a wavelength 
in the 600-700nm range has been shown to be superior in healing. In a series of studies 
by al-Waban, looking at diabetic rats with wounds and burns, comparing 532nm, 633nm, 
810nm, 980nm, and 10,600nm lasers it was found that 633nm was the superior 
wavelength for skin healing. In another study comparing wavelengths, looking at the 
effects of laser on wound healing, it was found that the rats that were treated with the 
685nm laser had the best healing pattern at the skin surface, but the rats that were treated 
with the 830nm laser had a higher degree of organization and maturation of collagen 
fibers below the skin.6 
 
Penetration is determined by the amount of light absorbed by the tissue. With greater 
absorption of the light energy in the tissue either the effects will be superficial or the 
amount of energy needed to saturate the tissue and allow deeper penetration will be 
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significantly higher and heat may be produced. We see this effect in wavelengths that are 
highly absorbed by water at 970-980nm and by hemoglobin in the 600nm range. This 
change in penetration is also observed in dark skinned animals due to melanin absorption 
of the energy, especially in the 800-860nm wavelength range. Total doses or rate of 
dosing need to be adjusted to prevent overheating of the tissue. Quick heating of the 
tissue can also be seen in areas that have been tattooed as the ink absorbs the energy.  
 
There are few studies that compare lower vs. higher power lasers. One study by Larkin, 
using human biceps muscle, looked for changes in blood flow.  It compared a sham, 1W, 
3W and 6W laser in a blinded crossover study. They found improvement in blood flow 
with the 3W laser but not in the sham, 1W, or 6W patients. Realize this is only one 
possible effect of laser therapy that they were looking at. More research is definitely 
warranted looking at other effects. Another factor to realize with this research was that 
wavelength was not noted.5 Another study looked at significantly less power comparing 
40mW, 60mW, 80mW and 100mW on calcaneal tendon repair in wistar rats and found 
that 60mW, 80mW, and 100mW increased type III collagen formation. The most 
significant increase in Type III collagen was at 100mW of power, but at 80mW there was 
the most significant increase in Type I collagen formation.9 These studies are examples of 
how significantly different amounts of power can be beneficial and how more research is 
needed to determine optimal variables for specific conditions. 
 
Wavelengths that are used specifically to treat skin, since they are absorbed superficially, 
are usually used at low doses. If deep penetration is desired, the wavelengths that have a 
high absorption rate in water need a significantly higher dose compared to a wavelength 
where water absorption rate is low. These wavelengths create more heat due to the 
absorption of the energy superficially, which may be a benefit as long as it is at a 
therapeutic level. The deeper the penetration of the wavelength, the less total joules are 
needed to have an effect on the deeper tissue. Lasers with the 904/905nm wavelength 
have the deepest penetration when wavelength alone is evaluated. WALT, the World 
Association of Laser Therapists recommends using about half the amount of joules if 
using a laser in the 904/905nm range vs. using a laser within the 780-860nm range. These 
tables can be found on their website at www.laser.nu.    
 
Many practitioners purchase a laser to add to their modalities for controlling both acute and 
chronic pain. In a meta-analysis by Bjordal it was found that the best wavelength for pain for 
chronic joint disorders was 904/905nm.8 In recent literature, Chow looked at the physiologic 
effects of how laser actually blocks pain and found that when using an 830nm wavelength at 
8J/cm2 on nerve cells, the laser energy was absorbed by the mitochondrial membrane causing a 
decrease in mitochondrial membrane potential, prohibiting ATP from exiting the mitochondria to 
be used by the cell to propagate an electric potential, in effect creating an axonal nerve block.10  
 
Most therapeutic lasers on the market today have a power range between 50mW to 15W 
with a few in the 1-5mW range. The lowest powered lasers are sold with the purpose of 
stimulating acupuncture points to create a healing effect. Optimal dose for stimulating an 
acupuncture point has not been published. 
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The most common soft tissue injuries are in the following muscles. It is easier to find a trigger 
point or excessively tight muscle when the muscle is stretched, therefore I have also included 
how to stretch each of these muscles. 

• Triceps - caudal aspect of the humerus; stretch by flexing the elbow and then extending 
the shoulder. 

• Biceps brachii - cranial aspect of the humerus; stretch by flexing the shoulder and then 
extending the elbow. 

• Gracilis - most medial muscle of the inner thigh; stretch by extending the stifle and then 
flexing the hip (abduction can be added). 

• Sartorius - most cranial muscle of the thigh; stretch by extending the hip (+/- flexing the 
stifle). 

• Tensor fascia lata - directly caudal to the sartorius; stretch by extending the hip. 
• Pectineus - medial and adjacent to the femur; stretch by abducting the rear limb. 
• Gluteal muscles - Proximal and cranial to the greater trochanter; stretch by flexing the hip 

and adducting the rear limb. 
 

Probe position will depend on if you have a probe that can touch the skin vs a probe that has to 
be held away from the skin. To stay general, we will discuss position by noting where to “direct” 
the beam of light. One physics principle that you need to know is that if a beam of light is angled 
at 30 degrees or more, onto a surface, a significant amount of the light energy will reflect off of it 
rather then penetrate the surface. 

• Toes – Hold the toe that you want to treat separate from the other toes by pushing it up 
with one finger and holding the other toes down. This will allow isolation of the affected 
toe. Treat the dorsal, medial and lateral surfaces. Treat from the palmar or plantar surface 
as well (this does not have to be in the above position). 

• Metacarpo-phalangeal or Metatarso-phalangeal joints – The most common joints affected 
are the 2nd and 5th digits. The best methodology to treat these joints is to treat the 
plantar/palmar, dorsal, and either lateral (5th digit) or medial (2nd digit) surfaces. 

• Carpus – The dorsal surface should be treated with the joint in flexion to allow access to 
cartilage surfaces.  The caudal surface around the accessory carpal joint should also be 
treated. 

• Elbow – Treat the triceps and biceps tendon, the caudal and distal area around the medial 
epicondyle of the humerus, the lateral joint surface (lateral collateral ligament) from the 
lateral epicondyle of the humerus to the radial head, and the cranial joint surface with the 
elbow in extension to allow laser energy to penetrate into the joint. 

• Shoulder – Treat the supraspinatus, infraspinatus, and biceps tendons. Abduct and 
externally rotate the forelimb to treat the subscapularis and deep and superficial pectoral 
muscles. Flex the shoulder and palpate the acromion and greater tubercle of the humerus, 
the space in between is the best access into the joint. 

• Tarsus – German Shepherd Dogs have the most problems with the tarsus and the most 
important place to treat them is the caudal aspect of the tarsal bones. Other breeds, when 
they have problems, the issues are usually on the cranial aspect and this should be treated. 
80% of the motion at the tarsal joint is at the tibio-talus joint and the best access into this 
joint is from the cranial surface with the joint in extension. 

• Stifle – The best access to the cruciate ligaments is to come from the caudal surface at the 
popliteal fossa. The medial and lateral collateral ligament as well as the patella ligament 

274



should be treated. The best access to the joint capsule is from the cranial surface, on 
either side of the patella ligament. To affect the tibia and femoral cartilage, for maximum 
affect, aim the laser at a slight angle toward these surfaces. 

• Hip – The muscles that affect the hip that should be treated include the gluteal group, 
pectineus, sartorius, and the tensor fascia lata muscles. The lateral joint capsule is best 
treated by aiming toward the center of the hip joint, moving around the greater trochanter. 
The medial joint capsule should be treated by abducting the rear limb and following the 
femur to the joint. 

• Neck – Treat lateral to the vertebrae and any muscle trigger points or tight muscles 
palpated. 

• Back – The facet joints T2-T10 are almost horizontal and so this area should be treated 
from the side, at facet level. Palpate for any tight muscles or trigger points and treat 
accordingly. T-11 to S1 facet joints are at 10-15 degrees off of straight vertical. This 
should be the angle used with the laser probe to have the best access to the spinal cord.  
Palpate for any tight muscles or trigger points and treat accordingly. 

• Tempo-Mandibular Joint (TMJ) – Follow the zygomatic arch caudally until after it 
combines with the temporal bone. The Tempo-Mandibular Joint is just ventral to the most 
caudal aspect of this bone. Also laser the masseter muscle, just rostral to the TMJ, as this 
commonly has issues. Make sure that patient protective eyewear is worn when treating 
this area. Be cognizant not to aim the laser toward the optic nerve at the back of the eye 
socket. 

• Mouth – Laser any area of stomatitis or after any tooth extraction. If the patient is painful 
or fearful, treat through the lips. 

• Ear – Laser into the canal with the ear pulled up and out, the same way you would 
manipulate the ear before inserting an otoscope. Also, laser the external ear canal, 
keeping the ear in the same position, described above, to allow access to more of the 
affected tissue. 
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How To Make An Athlete More Competitive Without Getting Injured 
Laurie McCauley DVM, DACVSMR, CCRT, CVC, CVA 

 
Objectives: 
1. Learn muscle physiology that will aid in your treatment and conditioning for your canine 

athletes. 
2. Learn preventative measures to decrease the chance of injury. 
 
Winning at a competition is about more then just showing up and competing, there are many 
factors involved. Nutrition, conditioning (aerobic exercise), strength training (anaerobic 
exercise), proprioception and balance training, skill training, rest, and recovery (stretching and 
massage) are all factors that need to be considered. When areas of training are left out, the 
chance of injury increases. 
 
Nutrition is a lecture unto itself and so will not be covered this hour. 
 
Endurance or aerobic exercises, over time, have local and systemic effects. At a local level, 
endurance exercises strengthen the Type I muscle fibers, increase fiber capillary density, increase 
oxidative enzymes in the muscle fibers, and increase lactate threshold in the muscle (intensity of 
exercise where lactic acid starts to accumulate).1 Systemically, endurance exercises improve 
cardiovascular and neurological efficiency. The adaptations include: lower resting heart rate, 
increased interventricular septal thickness and heart weight,2 stronger connections between 
neurons with enhanced firing frequency and spinal reflexes,3 improved VO2 max (maximal O2 
consumption, the point at which O2 consumption remains the same even when workload is 
increased).4 Exercise is considered endurance exercise if the dog is trotted for at least 20 minutes 
or swims continuously for 5 minutes. The ideal gait for endurance ambulating is a trot (diagonal 
limbs move together), as this works the limbs evenly. A soft, forgiving surface (dirt, wood chips, 
or a rubberized track) should be used to decrease the chance of repetitive motion joint injuries. 
Land treadmills can be used as long as the length of the tread is at least 2.5 times the length of 
the dog.5 As the treadmill requires less muscle activity than running on land, treadmills should 
not be the only endurance exercise for athletes that require significant endurance in their sport 
(mushing, field work, and herding). Swimming can be done in a pool or lake with the dog 
staying in the water to retrieve or swim along with the owner. The underwater treadmill is a cross 
between the two with added buoyancy, but significantly more resistance then trotting in air. 
 
Strength training or anaerobic exercise stimulates predominantly Type II muscle fibers. With 
training, the local effect is an increase in glycogen storage in the muscle fibers to allow increased 
glycolysis (the process by which Type II muscle fibers create energy to contract.) These 
exercises can be performed by having the dog perform repetitions of an exercise or by doing an 
endurance exercise with resistance of an external force. Exercises that can be done as repetitions 
for strengthening can be grouped by body part. Examples of strengthening exercises for the trunk 
and neck include: Sit Up And Beg, Snoopies, Roll Over, Crawling, Balance Beam Or Blocks, 
Wobble Board, Backing Up on an Incline and then Decline. Exercises to strengthen the forelimbs 
include: high 5’s (straight and with abduction and adduction), play bow, digging, swimming, 
backwards crawling, and low tugging. Exercises that specifically strengthen the rear limbs 
include: Dance; Ball Work with the forelimbs on the ball, walking the ball forwards, backwards, 
and sidestepping around it; Beg-Stand-Beg; Sit-to-Stand on a Hill (facing left right and up); high 
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tugging, and jumping. Examples of resistance training would be accelerating uphill against 
gravity, wearing an appropriate harness and pulling a cart or weights, moving with resistance (in 
water or against therapy bands), braking against momentum (acceleration/deceleration exercise). 
The purpose of this training is to gradually and progressively overload muscle tissue to improve 
strength, often observed as improved muscle tone and hypertrophy.  
 
Balance and proprioception allows the athlete to barely clear a bar and land correctly as they are 
twisting for the next obstacle, wrap around a pole, and take off using just enough expenditure of 
energy to accomplish their goal. Proprioception, knowing where the body is in space, comes 
from information provided by both the sensory neurons in the inner ear, and the stretch receptors 
in the muscles and ligaments that support the joints.  Connections between neurons can be 
strengthened, and the number of synapses increased, improving proprioception and balance to 
decrease the chance of injury. Examples of exercises that work on proprioception and balance 
include: walking over poles laid out in different directions and at different heights; using a 
wobble board; and having the dog walk over a ladder. This type of work will allow the dog to be 
able to perform complex tasks for longer periods of time without fatigue. 
 
Skill training is training of the specific acts the dog will need to perform to compete in their 
sport. This may be long or high jumps, weaving, pulling a cart, running over a dog walk or A-
frame, jumping off a wall, balancing on small surfaces or any other activity needed for their 
sport. It is important to remember that if a dog is injured or away from their sport for a 
significant length of time, that they will need time to work back to their competitive level in their 
skill, not just in endurance and strength. Even if they remember how to do it, they will need to 
practice it multiple times before they compete so they can do it with agility, not with reckless 
abandon.  
 
Rest and recovery is essential to preventing injury. Warming up the muscles decreases the 
chance of injury6 and improves performance,7 proprioception8 and flexibility.9	  The warm up 
should mirror the activity that the dog will be performing in their sport. Perrier10	  showed that 
active stretching was superior to passive stretching to improve athletic performance in sports that 
involved flexibility and jumping. For agility dogs, start with trotting, juking (abrupt side to side 
motions), tugging, bows, spins in both directions, and beg or beg-stand-beg to prepare for using 
the trunk for balance and the rear limbs for propulsion.11 Cool down should consist of a trot, 
followed by a walk, to aid the body in preventing lactic acid build up in the muscles. This should 
be followed by a massage and passive stretching to also decrease lactic acid build up in the 
muscle fibers.  
 
Overtraining in humans has been shown to increase the chance of injury, reduce resistance to 
infection, decrease performance, and increase depression.	  12,13 This has also been shown to affect 
performance horses. The variables we examine to classify proper training vs. over training 
include intensity, volume, and frequency. Intensity is the amount of work required to perform a 
task. Volume refers to the repetitions per set and the number of sets given in a specific workout. 
Frequency refers to how many training sessions are done in a given time period. To prevent 
overtraining, if we significantly increase one of these variables we need to decrease one or both 
of the others. If these variables are not kept balanced the results can be chronic soreness, general 
lethargy, illness, or acute trauma such as avulsion fractures.14 One common formula to prevent 
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over training is to have one variable high, one medium, and one low. Another recommendation is 
to alternate the level of the three variables, give the dog one day a week off, and one month a 
year off. 
 
Though we didn’t cover nutrition, it too can affect performance and chance of injury.  Work with 
your owners/handlers to increase speed, agility, endurance, overall health, and decrease chance 
of injury by creating a training plan that takes conditioning, strength training, proprioception and 
balance training, skill training, and rest and recovery into account. Your clients and patients will 
love you. 
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Massage Techniques for Your Pets and Your Patients 
Laurie McCauley DVM, DACVSMR, CCRT, CVC, CVA 

 
Objectives: 

1. Learn benefits and techniques of massage that you can bring back to your practice and 
bring to your own pets. 

2. Learn how to find and fix soft tissue issues quickly and comfortably. 
 
Massage has many techniques and forms. We will discuss some science and some techniques so 
you can have a better understanding of what is going on in the tissue, what you can and can not 
alter, and what kind of results to expect. There are many forms of massage or manual therapy 
and each form of massage has its own techniques. There is not one right technique, many 
different techniques may be beneficial. They are like tools in the toolbox, the more you 
understand the tools, the better able you are to treat the patient in front of you. 
 
Massage comes from the Arabic word mass which means “to press.” In the human medical field 
massage is considered standard therapy for pain management and decreased mobility, as well as 
preventative therapy for competitive athletes. Chiropractors, Physical Therapists, and Doctors of 
Osteopathy frequently incorporate massage into their work. 
 
Massage has an effect on multiple tissues: skin, fascia, muscle, tendon, fibrous/scar tissue, joint 
capsule, lymphatic and vascular circulatory vessels and, in some cases, periosteum. The main 
type of tissue in all of these structures that we will be working with is collagen. Type I collagen 
are long crimped fibers that resist axial tension, gives support, and behaves following the stress-
strain curve. It is found in the dermis and fascia. Most of the effect massage has on collagen is in 
the toe region of the stress-strain curve (the very beginning of the stress-strain curve, just where 
the crimps are being straightened, and way before there is damage to the fibers). 
 
Tissue has the properties of viscosity and elasticity. Together these properties form the 
viscoelastic property that accounts for the fact that the response of the tissue to loading depends 
on how quickly the load is applied or removed. The faster the loading and unloading, the stiffer 
the tissue behaves. Rapid loading and unloading creates friction, which is energy that dissipates 
as heat when the tissue returns to its original length. It is important to understand this as massage 
can affect the stiffness of the tissue. If there is a low constant pressure or repetitive load applied 
over a long period of time, there is “creep” or elongation of the tissue. Massage should be able, 
with low loads and some repetition, to create a non-permanent “creep,” which is what we are 
looking for. Rapid loading creates the undesirable effect of tissue stiffness. 
 
The pressure the massage therapist exerts increases the pressure in the tissue that causes pressure 
gradients in the tissue, lymph and blood vessels. During the massage, fluid is pushed from the 
vessels into the tissue, from the tissue into the vessels, and at many depths and in multiple 
directions allowing significant fluid interchanges. This fluid exchange creates a flushing effect in 
the tissue bringing it more nutrients. Human studies have shown that chemical irritants 
(Substance P and prostaglandin) decrease the pain threshold by sensitizing the nerve endings. 
Flushing these substances can thereby reduce this effect allowing a higher threshold (less chronic 
pain). Massage in young animals resulted in reduction of stress as shown by a reduction in the 
output of adrenocorticotropic hormone.1 Resistance to infection later in life can be beneficially 
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influenced by cutaneous stimulation at a young age.	  2	  It has also been shown that young animals 
that receive massage learn faster and have more advanced neural development then non-handled 
animals.3 Changes in blood constituents following massage provides us with some of the 
information of the biochemical changes happening in the tissue as a result of massage.4	  In a 
human study, it was found that post massage, the pain threshold was significantly elevated 
suggesting that massage can be used to treat pain and soreness.	  5	  
 
Techniques 
Efflurage – a technique where the massage therapist employs unbroken long or short, slow 
rhythmic, light or heavy pressure in a straight or circular manner with the finger tips, thumbs, 
knuckles, or palms of the hands, conforming to the surface of the underlying structures. This 
technique is used at the beginning of the massage to evaluate the tissue and at the end of the 
massage to help flush lactic acid from the tissue. 
 
Petrissage – a technique of kneading, pressing, wringing, lifting, and squeezing with the intent of 
pulling the tissue away from the body to improve blood and lymph circulation, tissue elasticity, 
and to relieve tension. Strokes can be longitudinal (with the muscle fibers), cross fiber 
(perpendicular to the muscle fibers), diagonal or circular. 
 
Friction – a technique of rubbing the tissue in small circles with pressure maintained on the skin 
to create heat secondary to the technique.  
 
Tapotement - a technique of percussion that can be fingertip tapping or coupage. Finger tip 
tapping is used to stimulate muscles to fire when done for a short time or it can be used to create 
relaxation or muscle fatigue with a longer treatment time. 
 
Ischemic Compression – a technique where steady pressure is applied, squeezing out the blood 
from the tissue in an area of local hyperactivity (trigger point or knot). When pressure is 
released, blood flows back into the tissue frequently relieving the trigger point or area of spasm. 
It is also felt that this technique reduces overall muscle tension and promotes healing. 
 
Strain-Counterstain – a technique whereby the center of the trigger point is identified, the muscle 
is shortened as much as possible, massage is applied to the trigger point for 30-90 seconds, and 
then the muscle is stretched while continuing the massage. This technique frequently releases the 
trigger point allowing for a significantly longer muscle stretch. 
 
Myofascial Release – a technique where the fascia is addressed. Fascia is the fibrous tissue that 
separates the muscle bellies and surrounds and binds together muscles, organs and other tissues. 
When there is restriction of this tissue there can be pain and restricted motion. Freeing this tissue 
relieves pain and allows normal motion. Myofascial Release is performed by finding the 
direction of the greatest restriction and applying gentle pressure into that direction. The result is 
elongation of the tissue in multiple planes. It is a quick and effective method to relieve many 
muscle issues. 
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Patient Evaluation 
The first step to evaluating a patient or pet is to know what is normal. By finding a young healthy 
dog and looking at an anatomy picture, you can get a feel for the direction of the muscle fibers, 
the topography of the muscles, and a feel for what the muscles should feel like. You will feel the 
muscle issue the most when the muscle is in stretch. The most common muscles that I find issues 
in are the: 

• Triceps - caudal aspect of the humerus; stretch by flexing the elbow and then extending 
the shoulder. 

• Biceps brachii - cranial aspect of the humerus; stretch by flexing the shoulder and then 
extending the elbow. 

• Gracilis - most medial muscle of the inner thigh; stretch by extending the stifle and then 
flexing the hip (abduction can be added). 

• Sartorius - most cranial muscle of the thigh; stretch by extending the hip. 
• Tensor fascia lata - directly caudal to the sartorius; stretch by extending the hip. 
• Pectineus - medial and adjacent to the femur; stretch by abducting the rear limb. 
• Gluteal muscles - Proximal and cranial to the greater trochanter; stretch by flexing the hip 

and adducting the rear limb. 
 
Favorite Massage Techniques 

• T-Touch circles and long dorsal midline strokes on the face. 
• Thumb over thumb of the neck, in the neck triangle. 
• Big hand circle petrissage down the spine with alternating hands. 
• Gentle traction of the tail. 
• Longitudinal strokes down the back, the limbs and on either side of the scapula spine. 
• Cross fiber/perpendicular massage of the limbs and either side of the spine (apply even 

pressure to both sides at the same time). 
• Rolling down the limbs. 
• Fingers together, circles over the long thin muscles. 
• Traction and medial and lateral circles at the toes (just the top of the foot if they are 

hypersensitive). 
• Distal to Proximal effleurage flushing of the limb as the final act of touch for that limb. 
• Skin rolling and cross fiber (crabs) of the body wall skin. 
• Circles over the gluteal muscles. 
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Overview Of Exercises, When, What, Why, And How To Treat Geriatric Patients 
Laurie McCauley DVM, DACVSMR, CCRT, CVC, CVA 

 
Objectives: 

1. Understand sarcopenia and how we can slow it down. 
2. Understand how to improve quality of life in our geriatric canine patients. 

 
In geriatric patients there are many changes relating to the physical age of the body. Within the 
musculoskeletal system specifically we see muscle atrophy and loss of strength and endurance. 
Within the neurological system, we see a decrease in proprioception and cognitive function. 
There are also degenerative changes related to age that will be described below. The effects of 
aging have been documented in humans and we see similar effects in our canine patients.1 It is 
important to realize that exercise can help maintain, or slow down the progression of the 
degenerative, musculoskeletal, and neurological changes. In human medicine it has been 
published by the College of Family Physicians of Canada that if there has been no trauma, 
moderate exercise does not lead to acceleration of stifle osteoarthritis with or without pre-
existing disease. The college also states that moderate exercise improves physical function and 
reduces pain and disability. Lastly they considered moderate exercise to be underutilized in pain 
management associated with osteoarthritis.2 Mild to moderate exercise and training in healthy 
human adults does not cause osteoarthritis (OA).3,4 This has also been seen with life long 
exercise in canines.5,6,7 Low impact exercise has been shown to increase function, decrease pain, 
and need for medications in human patients. 8,9   
 
Sarcopenia is a normal old age change that occurs in both humans and animals. As a body ages, 
muscle fibers are replaced first with fat so although strength diminishes, muscle circumference 
does not. Then, as time goes on, the fat is replaced with fibrous tissue creating a loss of muscle 
circumference and a continued loss of strength. Muscle stiffness, also part of sarcopenia, can be 
accounted for by the reduced oxygenation of the muscle fibers. A human study showed 4-5 
weeks of bed rest decreased muscle mass by 10% in geriatric patients. By standing for only 10 
minutes a day, minimal exercise, it decreased the atrophy by 25%. In a canine study looking at 
bone density in older patients it was found that cage rest caused a significant atrophy of the tibia, 
especially at the insertion of the collateral ligaments. Muscles become stiff and sore quicker with 
exercise in geriatric patients. This can be due to decreased creatine phosphate storage (the first 
nutritive substance used by muscle fibers with contraction); faster glycogen depletion (the 
second substance used by the muscle fibers during exercise); and a faster build up of lactic acid 
(the byproduct of glycogen usage by the muscle fibers). The capillary supply to the individual 
muscle fibers is decreased with aging as well. This decreases oxygen to the muscle fibers and in 
the long run decreases the endurance of the muscle fibers to continue to fire. These collective 
changes lead to an inability to build strength and endurance that a younger animal possesses.   
 
As animals age and become less active we see disuse atrophy predominantly affecting the Type I 
muscle fibers. Type 1 muscle fibers are the fibers found in all muscles, that are responsible for 
endurance, yet are the predominant type in the postural / stabilizing muscles. As a pure age 
related change, independent of activity, there is atrophy of Type II muscle fibers with a 
documented decrease by 25%. Type II muscle fibers are those that are responsible more for 
strength. Unfortunately, if geriatric patients become less active, as they are prone to do unless 
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enticed to exercise, they will atrophy in both Type I and Type II muscle fibers, losing both 
strength and endurance. Warming up the muscles and stretching is an important part of geriatric 
exercise as it has been shown to promote blood flow to the muscles, increase tissue and collagen 
extensibility, and decrease pain, muscle spasm and joint stiffness.10,11 
 
Loss of tendon and ligament strength, as seen by a loss of Type 1 collagen in these structures 
causes a decrease in joint support. Chondrocyte numbers and the reduced ability of the remaining 
chondrocytes to respond to growth factors explain the faster rate of joint degeneration in geriatric 
patients when compared to younger animals.  
 
Neurological changes associated with aging include loss of coordination and proprioception; 
tactile sensitivity loss at the distal extremities due to slowing of the nerve conduction velocity; 
diminished sensitivity of the muscle spindle cells which are the cells between the muscle fibers 
that provide the brain with information on the joint position and muscle length; and loss of large 
myelinated nerve fibers that carry the information from the muscle spindle cells to the brain.3 
Loss of vision and hearing also play a role in loss of proprioception and balance. Cogitative 
changes in the brain are associated with increased oxidative stress, deposition of B-amyloid 
plaques, DNA fragmentation or damage, changes in intracellular signaling leading to loss of 
neurotropic factors, cortical atrophy, increased ventricular volume, and reduced neurogenesis in 
the hippocampus which is responsible for learning and memory.12,13 
 
Exercise in geriatric patients 
The beautiful thing is that we can diminish or slow down these aging changes in our geriatric 
pets and patients. Research has shown that sarcopenia can be slowed down by concentric, not 
eccentric exercises.14 Concentric exercises are exercises where the muscle that is being 
strengthened fires as it shortens as compared to eccentric exercises which are exercises where the 
muscle fires as it elongates. Specifically looked at were use of the underwater treadmill, balance 
board, and limb weighting. Weight bearing exercises have been not only shown to slow 
sarcopenia but also decrease bone loss seen with aging. Weight bearing training has also been 
shown to speed bone healing in a fracture if the weight bearing exercises were done before the 
fracture. Exercises designed to aid in stimulating proprioception can be beneficial to both young 
and geriatric patients, but with a larger benefit seen in the younger patients. This reminds us that 
it is better to build what we have neurologically and musculoskeletally with our patients and pets 
rather then waiting until there are large deficits that we must try to change or improve. Since 
Type I and Type II muscle fibers are affected with age and disuse15, we need to create an 
exercise program that stimulates the firing of both types. 
 
The rule of thumb for all exercises, young and old alike is to observe stance or posture, gait, and 
transitions (down to sit to stand and stand to sit to down) before and after each exercise. The 
dog should feel better, move better, and have better normal daily function when done with the 
exercise; or at least not be worse in any area. If they are more lame, sore after resting, or have 
more difficulty transitioning or have a worse posture after an exercise, then they have either done 
the wrong exercise, or have done too much of it. If this is seen, the home exercise plan needs to 
modified.  
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Exercises and Things We Can Do to Aid Our Pets and Patients 
Before our pets get up, if they are slow to rise or lay down, a brisk rub of the limbs, neck, and 
body wall will increase circulation to prepare the muscles for activity. If they are very stiff upon 
rising, a towel or blanket from the dryer or warm pack can be placed on them or on a specific 
joint or body area also to increase circulation. Once standing, cookie stretches and rhythmic 
stabilization exercises should be the first activity. If endurance is already quite low, short walks, 
even just around the house or to the mailbox, can be done 3-5 times a day. Sit to stand exercises 
can be done before meals, when crossing the street, or during play or other activities. If walks are 
too much for the pet, rides in a wagon or stroller can be utilized to get to the park where they can 
get out and meander in a new and exciting environment. Many pets will be more active in a new 
place with new sounds, sights, and smells then they would in their own back yard. Standing with 
a slight proprioceptive challenge can be provided by having it done on a couch, couch cushions, 
couch without the cushions, bed, air mattress, or trampoline. To add a challenge to this a person 
can stand or walk around the patient while they are standing on this surface. Leg lifts, on a steady 
surface or a challenge surface as mentioned above, are a progression from standing by itself. If 
this is too easy, diagonal leg lifts or hemi-standing can be incorporated into the plan. Standing 
with 2 or 3 limbs on a rocker or wobble board will strengthen postural or Type I muscle fibers as 
well as stimulating the muscle spindle cells. Walking across the above surfaces, with or without 
someone moving on them at the same time, will add more of a challenge. Cavaletti poles can be 
utilized either by having the dog walk across them spread at one and one half body lengths apart 
for the weak or proprioception challenged patient, or somewhere between floor to the point of 
the shoulder and floor to the whither distance apart. Weave cones can also be added in to 
increase proprioception and balance. The closer the cones are the more of a challenge the 
exercise is. Zig Zag hill walking can be done similar to snow skiing with the more frequent turns 
and steeper hills being more difficult. Sit to stands or even just sitting on the hill facing up, to the 
left, or to the right will fire abdominal muscles that are not fired when standing on a flat surface, 
due to the effect of gravity. Sideways walking strengthens the muscles that support the hip and 
keep the scapula next to the body as well as working on proprioception and balance. Backwards 
walking strengthens the muscle of propulsion and deceleration, muscles of standing which is 
important in the dogs that sink with weakness, and muscles that support the shoulder and hip 
joints. The two most important exercises to learn, if the patients are capable of performing them, 
are sideways and backwards walking.  
 
Very gentle exercises for proprioception and balance as well as stretching can be done daily to 
twice a day. Exercises that work on strength or tire the patient out should only be done 2-3 times 
a week. With this kind of exercise plan, patients will not only improve their strength and balance, 
they improve their Quality Of Life. 
 
Exercises to be done in lab: 
Rhythmic Stabilization 
Supported stand 
Stand on couch air mattress or tramp 
Rocker or wobble board 
Walk across surfaces (with and without stimulation) 
Balance beam 
Goosing 
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Cookie Stretches   
Sit to stand & assisted sit to stand 
Leg lifts 
Snoopies & hemi-standing (on flat and unstable surfaces) 
Cavaletti poles 
Weaves 
Hill walking, standing, or sitting 
Sideways walking 
Backwards walking 
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Assistive Devices For Geriatric Patients 
Laurie McCauley DVM, DACVSMR, CCRT, CVC, CVA 

 
Objectives: 

1. Understand geriatric canine’s need for assistive devices. 
2. Learn what is available and when to apply each device. 

 
Assistive devices can be extremely beneficial  
Independent locomotion is critically important in dogs. In fact, companion animals that have lost 
the ability to walk independently are at risk of being euthanized.1 Many geriatric patients are at 
greater risk and can benefit from assistive devices. Some can be as simple as boots that help 
prevent slipping on a home’s tile floors while others can be as complex as carts for dogs that can 
no longer use two or even four limbs optimally or prosthetics which allow arthritic dogs to 
ambulate after a partial amputation.  Assistive devices may decrease complications present in 
recumbent patients including decubitus ulcers2,3 and urine scald. These devices can give back 
independence for dogs that have lost the endurance, strength, or neurological capacity to 
ambulate fully on their own.4 They can also be used to motivate dogs that are weak to allow 
them to build the strength to once again walk, run, or even jump. Some devices are designed to 
prevent pressure sores or allow sores to heal. They can also be an aid to pet owners to decrease 
risk to their bodies by allowing proper body position while assisting their pets. Some devices can 
be easily purchased by clients on the internet, yet some require significantly more training and 
expertise. In order to succeed with prosthetic and orthotic devices, accurate assessment and a 
comprehensive knowledge of rehabilitation, orthopedics, biomechanics, and prosthetics is 
required.5 
 
Carts – Pros of individual carts 
Walkin’ Wheels make carts in two sizes, below 20 pounds and 20-180 pounds.  They are 
adjustable and can be used in the clinic for many sized dogs. They are lightweight, allow the dog 
to use the rear limbs, and can be adjusted adjust to almost any dog. They have the ability to be 
counter balanced to allow the cart to take the weight off of the front limbs if they become weak 
as in a dog with degenerative myelopathy. Eddie’s Wheels is custom made to the individual pet 
and very specific measurements must be made and sent in to the company. They are able to make 
carts for dogs with problems utilizing the forelimbs, rear limbs, or all four limbs. They also have 
a cart that can be used over a land treadmill to support the dog’s weight while they use their 
limbs to ambulate. Doggon Wheels are also custom built carts that can be utilized for dogs with 
problems utilizing the forelimbs, rear limbs, or all four limbs. They have a neoprene saddle to 
decrease the chance of abdominal skin burn from rubbing. Dewey’s carts which are less 
expensive custom made carts also have a neoprene saddle for the dog to sit in. K-9 Carts were 
one of the first companies to produce carts for dogs. The saddle, the dog sits in, is a foam 
covered metal support. Evan’s Mobility Carts are made of PVC pipe and have different types of 
wheels. Some people even make their own carts out of various materials due to the cost of the 
custom built carts. There are several sites on the internet that show how to make carts for the 
mechanically inclined. Many companies allow you to purchase used carts and then have them 
retrofitted to a new patient.    
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Harnesses 
The Help-em-up harness is a great tool to have in the clinic as well as to send home with 
patients. There is a front and a rear piece, each with a handle, and each can be used 
independently or they can be connected together. It is easy to put on and take off and usually 
clients can easily adjust the straps for a good fit. If the patient is a male and the under piece 
affects the prepuce, there is a male adaptor piece that can be purchased that displaces the 
abdominal support to a different location for patient comfort. The Solv-it is less expensive, less 
physical material, and harder to figure out. It can be a good alternative when finances are an 
issue and the client is willing to work a bit harder at fitting and dressing the dog. The Ginger lead 
has a sling like base that attaches to the collar to aid in staying in place. Slings were designed to 
assist in weight support and have pros and cons. They are beneficial in that they can aid in 
weight support, but there are two common problems with them. They can put significant pressure 
on the bladder (stimulating expression) and, if too much pressure is applied and there is spinal 
instability, it can cause excessive spinal flexion at the caudal edge and extension at the cranial 
edge.  This can lead to pain and injury. The walk-a-bout sling design allows the rear limbs to go 
through the neoprene device, lifting the dog by the pelvic floor rather then by a section of the 
spine to prevent the abnormal flexion and extension. This can be a better option then a sling for 
dogs with IVDD or who have weak bladders that are easily expressed. Bottom’s Up devices 
wrap around the rear limbs applying slight lateral pull slightly abducting the rear limbs. This may 
be beneficial for neurological patients that cross over in the rear limbs. In “The Company of 
Dogs” catalog there is a harness that has a handle in the thoraco-lumbar region allowing the 
handler to lift from the middle of the dog. This is beneficial if both fore and rear limbs are 
affected. There are also many homemade slings and harnesses that can be found on the internet 
with instructions on how to create your own.  
 
Other Aids 
Stair lifts are available for sale, made by the people that build them for people, but they may be 
cost prohibitive. 
 
Show Foot is a spray that creates a slightly sticky surface when sprayed on the pads of the feet 
preventing or diminishing slipping. This usually has to be applied every 3-4 days or more often if 
the dog is in a frequently wet environment. Rubberized socks and boots can also help prevent 
skipping on slippery surfaces.6 Yoga mats can be laid down in slippery areas or, if bought by the 
role, can cover an entire floor surface.   
 
Long nails increase the chance of slipping as well as damage the tendons and ligaments in feet 
leading to an inability to flex the toes and grip surfaces. If nails are trimmed and there is still an 
issue with sliding of the feet on slick surfaces, Dr Buzyby’s Toe Grips may reduce sliding. 
 
If the patient is small, unable to use the rear limbs, creating drag sores, and there is no hope that 
function will return, Drag Bags may prove helpful. This should not be utilized if there is hope of 
return of any function, as it will stifle it. 
 
There are many types of boots, each situation needs to be evaluated for the best product for that 
patient. Some are heavy but take a long time do wear through, some are light weight and thin so 
the patient can easily pick up the foot, some are breathable to decrease moisture buildup and 
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dermatitis, and some have significant traction to aid in slipping or to allow then patient to 
ambulate over rough terrain. 2 
 
If lateral sliding of the fore limbs, medial shoulder instability, hygroma, or ulceration of the 
elbows are an issue, Dog Legges products may be beneficial. They cover and cushion the elbow 
and can be connected ventrally to prevent abduction of the forelimbs, which is imperative post 
medial shoulder instability surgery.  
 
Human or Doggy diapers may be used as a bellyband or to go around the back end.  If human 
diapers are used for fecal incontinence then a tail hole must be added. If urine scald is present, 
there are multiple ointments available over the counter. Zinc oxide ointments (diaper creams), 
thought toxic in large doses, can be applied sparingly for quick results.  
 
Orthoses may be used to prevent hyper-extension of carpal, tarsal, or stifle joints, add length to a 
short limb, or add dynamic pressure to a restricted joint.  They can be made with a hinge to 
enhance functionality.6 

 
Dorsal tarsal flexion assist devices can cue timing for muscle contraction by applying a variable 
tension that stimulates flexion of the tarsus upon initial swing phase of the stride. These can be 
attached from the most distal aspect of the foot to the proximal tarsus or to the harness. Using a 
cord tie with rubber bands is a quick and inexpensive way to determine if these devices will be 
beneficial. This is not a long-term solution as they can stretch the digital flexor muscle and 
tendons and create discomfort if left on too long. 
 
Air splints are utilized to maintain one or multiple joints in a stable and continuous position to 
allow a weight bearing stance when the dog would otherwise be unable to prevent buckling of 
the limb. 
 
Elevated feeders are beneficial to dogs that have cervical pain, weakness, or neurological 
conditions that make lowering the head to the floor difficult or uncomfortable. Stairs or ramps 
can allow dogs that are weak or unable to jump to get on furniture independently.  
 
Compression wraps and Thunder Shirts can be beneficial for geriatric patients with cognitive 
dysfunction syndrome that become anxious when left alone or in new situations. An inexpensive 
alternative that sometimes works is using an Ace bandage in a cross-over pattern. This design is 
a Tellington Touch method that can have great results in some dogs. 
 
Cooling mats, ones that contain water to conduct heat away from the dogs’ body can help dogs 
that are routinely hot and want to lay on the cold floor, but are stiff upon rising.  Fans on the 
floor, especially in front of the air conditioning vent, allow dogs to cool off when they want and 
walk away if they get too cold. Bedding can also warm dogs that seek heat and create a soft 
comfortable place to relax. Some beds have a porous surface for those pets that are urinary 
incontinent. In these cases pee pads can be placed under the cot to absorb any urine that leaks 
during slumber. 
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Managing The Geriatric Dog With Advanced Manual Techniques 
Laurie McCauley DVM, DACVSMR, CCRT, CVC, CVA 

 
Objectives: 

1. Understand how geriatric canines are different then younger dogs. 
2. Understand the normal aging process 

 
Geriatric – When does it start and what does it look like 
A canine is determined to be geriatric by its age and size. A small dog is considered geriatric at 
11.5 years of age, a medium dog at 10.2 years of age, a large dog at 8.9 years of age, and a giant 
dog at 7.5 years of age.1 As dogs age, senescence, or degeneration with a decrease in function, 
occurs within all the organ systems including the musculoskeletal system. Susceptibility to 
disease increases as the body’s ability to deal with stress decreases. There is increased Reactive 
Oxygen Species (ROS) which leads to increased oxidative damage reducing mitochondrial 
function.2 The mitochondria make the majority of the ATP in the cell so decreasing 
mitochondrial function decreases cell function. Cells have diminished ability to differentiate and 
die easier (apoptosis). Common medical issues seen with senescence include obesity, neoplasia, 
degenerative joint disease, loss of sensory acuity, and pain related issues.  
 
Stretching 
Indications for stretching muscles include muscle and joint pain, loss of flexibility, and loss of 
muscle length. Ways to reduce the incidence of injury when stretching include warming up the 
muscle by walking to increase blood flow and muscle fiber elasticity before stretching, stretching 
slowly with steady pressure as compared to bouncing in a full stretch position, stabilizing the 
muscle at the origin and stretch from the insertion, and using only short lever techniques. 
Warming up the muscles can also be done with gentle exercise for 3-5 minutes before stretching. 
Above all, stretch slow and keep all stretching within the comfort level of the patient. Joints are 
more likely to get injured with stretching if there is edema at the joint capsule. Loss of tensile 
strength and elasticity within geriatric muscle, tendon, ligament, and joint capsule tissue leads to 
an increase chance of injury with both active and passive stretching. This could be seen clinically 
secondary to being jumped on by another dog, falling, or aggressive passive stretching by a 
therapist.  If the patient is on steroids or has an endocrinopathy, the muscle fibers may be extra 
friable. 
 
Two structures to understand when stretching are muscle spindle cells and Golgi Tendon Organs. 
Muscle Spindle Cells are mechanoreceptors that are found entwined in the muscle fibers that 
when activated cause a quick, involuntary contraction. When there is a quick stretch these are 
activated as a reflexive reaction. Golgi Tendon Organs are mechanoreceptors in the tendon that 
can override the Muscle Spindle Cells and cause muscle relaxation. This is a protective 
mechanism so that if the load on the muscle is too heavy, the muscle relaxes preventing tearing 
of the muscle fibers. We can use these mechanoreceptors to aid in our goal of healthy stretching.   
  
When a muscle is in a shortened position for more then 3-4 weeks, muscle fibers actually lose 
sarcomeres leading to a loss of flexibility and an inability to stretch creating overall restricted 
joint motion. With careful stretching these sarcomeres can be added back by the body to allow 
normal muscle length and flexibility.  

292



Joint Mobilization 
Joint Mobilization, by definition, is motion at the joint involving bone, joint capsule, tendon, 
ligament, and possibly fibrous tissue. Mobilization circulates the synovial fluid by increasing 
nutrition to the chondrocytes. Cartilage is avascular. Chondrocytes receive nutrients as fluid is 
compressed out of the matrix during load and re-enters at unloading carrying nutrients with it. 
Joint mobilization reduces pain by affecting the nociceptive fibers in the joint capsule. 
Proprioception is enhanced by stimulation of proprioceptive fibers in the joint capsule. In 
geriatric patients, mobilizations need to be extra gentle as the collagen content of the joint 
capsule, tendons and ligaments decrease with age. Motions that are too firm can actually cause 
damage and pain. The general rule of thumb is the older or weaker the animal, the gentler the 
motions need to be. 
 
The majority of randomized controlled trials have found that manual therapies are as effective, if 
not superior, to traditional therapies.3 Rationales for the reasons manual therapies may work have 
been investigated and include reducing muscle inhibition4 decreasing pain5,6, improving 
intervertebral disc hydration7, correcting joint displacement, adjusting joint subluxations, 
restoring bony alignment, reducing nuclear protrusion8, and placebo effect. 9 

 

Maitland Joint Mobilization Grading Scale  
Maitland Joint Mobilization Grading Scale is based on amplitude of movement and where the 
force is applied within available ROM.10 Grade I is a small amplitude rhythmic oscillating 
movement at the beginning of range of movement that is used to manage pain and spasm. Grade 
II mobilization is a larger amplitude rhythmic oscillating movement within midrange of 
movement that is used to manage pain and spasm. Grades I and II are often used before and after 
treatment with grades III and IV. Grade III mobilization is a large amplitude rhythmic oscillating 
movement up to the point of limitation in the range of movement that is used to gain motion 
within the joint by stretching the joint capsule and connective tissue structures. Grade IV 
mobilization is a small amplitude rhythmic oscillating movement at very end range of movement 
that is used to gain motion within the joint when resistance limits movement in absence of pain. 
Grade V mobilization is a thrust technique or manipulation that is a small amplitude, quick thrust 
at end of range that is often accompanied by an audible sound. This technique would be 
considered a chiropractic motion and should not be performed without specific chiropractic 
training. Indications for grade I and II mobilizations are pain and stiffness and can be done daily. 
Grades III and IV mobilizations are primarily used to increase motion at the joint. Stiff or 
hypomobile joints can be treated 1-3 times per week. This can be alternated with active motion 
exercises. 
 
Joint mobilizations Roll, Glide, Spin and Traction  
Roll is the movement that occurs when equidistant points on the moving surface come into 
contact with equidistant points on the opposing joint surface. This motion would include flexion, 
extension, abduction and adduction of the shoulder, elbow, carpal, coxo-femoral, stifle, and 
tarsal joints. If a larger motion, grade III or IV mobilization is uncomfortable, doing a grade I or 
II mobilizations often allows the roll to become pain free.  
  
Glide is the movement that occurs when the same point on a moving surface contacts with a new 
point on the opposing joint surface. We use this often in ball and socket joints, for example, the 
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shoulder and hip. When this motion is done, one bone stays stationary and the other is motioned. 
At the hip, the pelvis is stationary and the femur is motioned. We look at the joint as a convex 
and concave joint surface. The directional rule of thumb is when moving the concave surface 
bone, you motion in the direction of the restriction (ie shoulder extension restriction, you could 
move the scapula cranially) and when motioning the convex surface, you move in the opposite 
direction of the restriction (ie shoulder extension restriction, you could move the humerus 
caudally). Another example would be extension of the hip where the restriction would be found 
moving the limb moving caudally; therefore we would move the femur, or convex surface, 
cranially. The femur is held approximately parallel to the cranial border of the wing of the ilium, 
and the greater trochanter is gently oscillated forward or distal 15-20 times from the caudal to 
proximal aspect.  
 
When we look at the carpal joint we are usually stretching the joint capsule of the inter-carpal 
and carpal-metacarpal joints. By placing cranial to caudal pressure on the radial and ulna-carpal 
bones, we can increase carpal flexion if the joint capsule was the cause of the restriction. We can 
also oscillate the 2nd through 4th carpal bones cranially to caudally to further enhance carpal 
flexion. This technique of moving one bone of the joint while stabilizing the other can also be 
used in the stifle as long as there is not compromised stability (i.e. injured cruciate ligaments). 
Most of time I work with the stifle when there is loss of extension after cruciate rupture and 
surgery so this technique would not be performed until the patient is completely healed from the 
surgery (usually 12 weeks). Another place to use a glide in the canine patient is at the radio-ulna-
interosseous joint. By stabilizing the ulna and motioning the radial head at a 60 degree angle, 
flexion of the elbow can be improved and pain on flexion diminished or eliminated. 
  
Another technique is spin. Spin is the motion of a point on the moving bone surface creating an 
arc of a circle on the stationary bone surface as the moving bone spins. This motion is 
demonstrated by internal and external rotation of the limb at the hip and shoulder joint. Spin can 
be visualized best with a ball and socket joints. If the proximal bone is stationary and the distal 
bone rotates around the center axis the joint capsule is stretched evenly, which is different then 
some of the other techniques we have discussed.  This motion can often be a transitioning motion 
when other motions are painful allowing the other motions to be performed comfortably after the 
spin.  
 
Traction is extremely useful for painful or arthritic joints as it stimulates the nociceptive 
receptors, diminishes pain, and moves the synovial fluid into the joint to enhance joint nutrition. 
The direction of traction is extremely important in some of the canine joints.   For instance, if the 
elbow was held in a straight position and traction was applied by pulling on the radius and ulna, 
an excessive force is placed on the anconeal process. If the same joint is placed at a 90 degree 
angle and the radius and ulna are pulled down the line of the humerus, the joint capsule can be 
stretched effectively to decrease discomfort at the elbow without any abnormal forces. The hock 
should also be stretched at a 90 degree angle with the pressure following the line of the tibia to 
stretch the tibio-talus joint capsule. Traction can be applied to the toes both in a straight motion 
or applied in a circular manner stretching the dorsal surface of the joint. Straight traction is 
beneficial for dogs that have sensitivity or pain at the toe joints. Toe traction can be taught to 
owners to be used daily, especially before walks. Straight traction of the toe joints involves 
placing one finger or thumb behind the pad and another dorsally and applying gentle traction 
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straight out from the foot. Circular traction involves the same hand position but the dorsal 
surface is stretched more by placing downward pressure with the finger above the toe causing the 
toe to “curl” around your finger. This is beneficial for dogs that have restricted flexion at the 
digits. For carpal traction, one hand is placed above the carpus to stabilize the limb and the other 
hand is below the carpus applying gentle traction. Many dogs have discomfort at the carpal joints 
as well as restricted flexion due to fibrous tissue.  Traction not only relieves discomfort, yet can 
be one of the methods used to help break up the fibrous tissue. The hip, shoulder, and stifle are 
placed in a neutral position, as though the dog were standing, when traction is applied. 
 
Contraindications for joint mobilization include: inflammatory arthritis, malignancy, ligamentous 
rupture, herniated disks with nerve compression, bone fracture, some congenital bone 
deformities, and some vascular disorders. Precautions include: osteoarthritis, pregnancy, total 
joint replacement, severe scoliosis, poor general health, or the patient’s inability to relax. 
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Introduction to Small Animal Physical Rehabilitation 
Evelyn Orenbuch DVM, CAVCA, CCRT 

 
Objectives: 

1. Understand the goals of physical rehabilitation and how they apply to every day cases. 
2. Know which cases could benefit from physical rehabilitation. 
3. Learn a few techniques you can institute right away to help your current cases that would 

benefit from rehabilitaton.  
 
When thinking about which of our veterinary patients could benefit from physical rehabilitation, 
it is important to keep in mind the goals we are trying to accomplish. We can narrow it down to 4 
things: increase range of motion, decrease pain, increase strength and mobility, and improve 
proprioception. As part of our goals, we are “promoting and maintaining fitness, health, and 
quality of life in all age populations.”1 Almost all of our patients can benefit to some extent when 
we think about these 4 goals. The first type of patient we think of is the post-operative case (ie, 
CCL repair, THR, fracture repair, FHNE, etc). We may think of these first because we have been 
hearing in the past 10 or more years that most MD surgeons send their patients for physical 
therapy immediately post-op and as many things, veterinary medicine follows human medicine, 
we are now seeing our veterinary patients receive similar care.   
 
For the canine athlete, he is likely to need stretching through passive range of motion (PROM) to 
maintain his active range of motion and he will, of course, need strength training to maintain and 
build his muscle to continue with his level of athletic ability. These patients incur many types of 
soft tissue injuries and it is the basis of the rehabilitation veterinarian to be able to distinguish 
these varied strains and sprains. A medial shoulder instability is going to be treated very 
differently from a bicep tenosynovitis, yet both cause front limb lameness that cannot be 
distinguished through radiographs. “Canine sports medicine and rehabilitation 
professionals…help move dogs back to a state of muscular ability, endurance, coordination, 
balance and flexibility that allows them to train and compete as well as or perhaps better than 
they did before.”2 It is important to remember that our canine patients do not have to be in an 
organized competition to be an athlete. We often expect our dogs to run at top speed from a stand 
still after a ball, stop abruptly, pick it up and run it back to us; all often on uneven ground and 
without any warm up or cool down. Or, we take them on 5-mile hikes on the weekends after they 
have spent most of the week on the couch watching Game of Thrones. They also do not have to 
be competitive athletes to develop similar injuries. I have seen iliopsoas strains in many agility 
dogs from the repetitive nature of their sport as they turn quickly for each obstacle. But I have 
also seen this same injury in dogs that slip on hard wood floors or ice or by running the fence 
line repeatedly. Simply talking to your clients to find out the activity level of your patient gives 
an indication of what type of injury may have occurred as well as the physical rehabilitation 
needed or even maintenance rehabilitation he may need.   
 
All of our arthritic and neurologic patients as well as our geriatric patients can benefit from 
physical rehabilitation. Clearly, decreasing pain and improving proprioception are goals that 
would fit well with these groups of patients. Disuse atrophy is common in arthritic patients. Even 
if they are not clearly limping, simply off-weighting the limb over time will cause a measureable 
atrophy. In our geriatric patients, we can assume that they develop sarcopenia (the deterioration 
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of muscle mass and strength) similar to humans which typically begins at 50-60 years of age.3 

We know that strength training can counteract the aging changes and muscle loss in humans.4 
We have seen clinically similar results with our small animal patients.   
 
Now that we know most of our small animal patients can benefit from physical rehabilitation, we 
need to know what tools we may already have or may need to acquire to accomplish the goals 
already established. A laser and an underwater treadmill are not the definition of small animal 
rehabilitation. Although these are extremely useful, much can be accomplished with simple tools 
we may already have in our clinic, the most important of which are our hands and brains. This is 
not an exhaustive list but all of the following are important parts of physical rehabilitation 
medicine: 

• Manual therapies (massage, chiropractic, joint mobilization, PROM)  
• Modalities (electrical stimulation, laser, ultrasound) 
• Therapeutic exercises (swimming, gaiting on an underwater or standard treadmill, 

cavaletti work, physioballs/stairs/ramps for strength training and coordination) 
• Energetic medicine (acupuncture, reiki) 

 
We can also break this down by goals: 

• Increase range of motion (joint mobilizations, PROM, therapeutic exercises) 
• Decrease pain (all of the items listed above can be used to decrease pain) 
• Increase strength and mobility (all of the therapeutic exercises, joint mobilizations, 

PROM, massage, chiropractic) 
• Improve proprioception (cavalettis, physioball, coordination based therapeutic exercises) 

 
There are 2 DVDs I highly recommend for learning some of the basics for both PROM and 
therapeutic exercises: “Building the Canine Athlete – Strength, Stretch, Endurance and Body 
Awareness Exercises”  by Chris Zink & Laurie McCauley and “Get on the Ball Two” by Debbie 
Gross Saunders. These can also be used in the clinic or recommended to your clients for 
purchase.  
 
Pain management is one of the most important first steps in beginning any physical rehabilitation 
program. Before an animal can begin to strengthen or put his joints through ROM, we need to 
make sure the pain score is as low as possible and not expect him to do more than his pain level 
will allow. We often see cases in which an animal is lethargic or avoiding an activity and the 
owners or even the primary care veterinarian’s response is that the animal is lazy or obstinate.  
Again, a proper physical exam evaluating all of the joints, as well as the soft tissues, for a 
reaction is imperative. Understanding if the pain is chronic or acute is also key in addressing it. 
“A number of studies have shown that the longer a pain lingers, the harder it is to eradicate 
because of resultant changes to both the peripheral and central nervous system.”5  
 
A classic example of a painful patient is an older dog who exhibits pain when the hip is extended 
in PROM. The owners notice the dog slowing down, not wanting to jump into the car or onto the 
bed. One might presume the dog has osteoarthritis of the coxofemoral joint and dismiss the case 
as just another old dog who needs an NSAID for the rest of his life. But If we take this one step 
further and see on radiographs that the hips look good, we need to evaluate each muscle and 
potentially the nerve pathways to that joint. We need to think about the iliopsoas, the gluteals, 
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the quadriceps, pain referred from chiropractic subluxations in the back, bulging discs causing 
pain without neurologic deficits. We would treat the pain and address each of these potential 
issues differently. In the case of iliopsoas strain, we need to rest the patient, allowing for healing 
of this deep muscle before we can begin to work on stretching and strengthening and returning to 
full activity.    
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Ooh, My Aching Back! 
Physical Rehabilitation for Canine Non-Surgical Back Cases 

Evelyn Orenbuch DVM, CAVCA, CCRT 
 
Objectives: 

1. Realize that IVDD is not a death sentence. We have techniques to address even the most 
severe cases without surgery. 

2. Learn the variety of neurologic and painful cases that could look like IVDD.  
3. Learn what the basic techniques are to manage and treat cases of back pain and paresis or 

paralysis.  
 
The view of back pain treatment in humans, and therefore in dogs, has changed over the past few 
decades. We now understand that surgery may not be the best treatment and we can achieve 
similar results with far less complications by using non-surgical techniques.1 There was a time, 
and unfortunately I still see it in my practice today, in which the belief was that a dog with hind 
limb paralysis had only two options, surgery or euthanasia. We now know there are a variety of 
options available to us and physical rehabilitation is at the center of those options.  
 
First, we need to understand that not all dogs with back pain have intervertebral disk disease 
(IVDD). Muscle strains, chiropractic subluxations, and pain at the facet joints can lead to back 
pain without a degenerative disk. Think about your own experiences. You may have lifted 
something heavy, worked out hard in the gym, or simply slept wrong leaving you with back pain 
and this did not necessarily indicate a problem with an intervertebral disk.  
 
For those patients with IVDD, we grade them based on severity: 
Grade 1 -- Pain only 
Grade 2 – Ataxia, conscious proprioceptive deficits, paresis 
Grade 3 – Paraplegia 
Grade 4 – Paraplegia with urinary retention and overflow 
Grade 5 – Paraplegia with urinary retention and overflow and loss of deep pain perception2 
 
Particularly in cervical intervertebral disk disease, pain may be the only sign with or without 
front limb lameness. It is not unusual to have a normal neurologic exam in these cases and can 
even be missed on standard MRI, requiring transverse sections to be diagnosed.3 
 
In our clinic, we have seen recovery to functional ambulation in all levels of severity including 
grade 5. This is similar to the findings in one study comparing decompressive surgery to 
electroacupuncture (EAP) or EAP after decompressive surgery in canines with thoracolumbar 
IVDD >48 hours old, the results showed the best results with EAP and those with EAP after 
surgery as somewhat less effective. Surgery alone was the least effective to return the patients to 
ambulation and reduce neurologic deficits.4 In our clinic, it has only been the patients who have 
had surgery in which we have no return at all to function or a reduction in neurologic deficits. 
This may be very skewed as these were the most severe cases (grade 5) and surgery did appear to 
be the only option. However, we have had grade 5 IVDD cases ambulate again without surgery.  
 
In general, the more severe the case, the longer time to recovery but even that is not always 
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correlated. In our experience, dachshunds are the most commonly affected breed exhibiting 
IVDD with males approximately 5 years of age being the most prevalent. In one study, they 
found that within the breed, certain body dimensions such as the length from T1-S1 and the 
distance from calcaneus to patellar tendon were associated with intervertebral disk extrustion or 
protrusion and, in those affected, with the severity of neurologic dysfunction. 5 Dachshunds who 
were taller and longer were more affected.  
 
In known acute, severe (grade 3-5) IVDD cases, surgery may be the best option but it is not the 
only option, and in some cases, due to financial or medical reasons, may not be an option. There 
are, of course, a variety of other causes for similar neurologic deficits such as degenerative 
myelopathy (DM), fibrocartilagenous embolim (FCE), spinal cord shock or cord contusions, 
spinal stenosis, inflammatory conditions, or neoplasia. In cases such as these, where there is pain, 
but IVDD is not the likely cause, and in the IVDD cases in which surgery is not an option or not 
the choice of the owner, we want to institute a regime of physical rehabilitation as quickly as 
possible. Before asking the patient to begin exercises however, we must address any pain 
associated with the condition. Spinal manipulation or chiropractic, acupuncture (including 
elecro-acupuncture), NSAIDs, gabapentin, amantadine, tramadol, herbs, laser, neuro-muscular 
electrical stimulation (NMES), massage, and energy work can all be instituted singly or more 
effectively, in conjunction to create a multi-modal approach. In our clinic, weekly or 2x/wk EAP, 
laser 2-3x/wk, and pharmacologic and herbal remedies are always the beginning treatment for 
any dog with back pain, with or without neurologic deficits. With the presumption that our initial 
treatments are going to address the pain, we also begin home exercises or in-clinic therapies 
immediately. In one study of a human population that was looking at non-pharmacologic 
therapies for acute and chronic lower back pain, they found that in chronic (>4 wks) cases 
cognitive behavioral therapy, exercise, spinal manipulation, and interdisciplinary rehabilitation 
were the most effective therapies for improving pain scores and returning to physical activity and 
that there was fair evidence for acupuncture, massage, yoga and functional restoration.6 
 
In our canine patients, “it has been known for almost a half century that subprimates are less 
dependent than primates on intracranial centers to walk.” “By encouraging new connections and 
retraining lost motions, the plasticity of the canine spinal cord is likely to outperform any 
recovery expected in man.” 7 We are trying to return our patients to function without pain or 
suffering, not necessarily to normality. Most owners are not going to care if their dog is a spinal 
walker. What they want is for him to be interactive, get to his food bowl on his own and not 
require intense management if possible. We can do that through retraining the neural pathways 
for normal motions.  
 
If the patient does not have any voluntary motion, we begin by utilizing the normal reflexes to 
stimulate the nerves. It is better to have the patient move his leg with his own muscle 
contractions than for us to simply “bicycle” the leg through its normal ROM. Teach the owners 
to pinch the toes repeatedly stimulating the normal withdrawl reflex. They may also kick back 
when the area between the pads is stimulated. So, now you are having them pull up and kick out 
on their own. Unless they are completely flaccid, you can often get them to bear a little bit of 
weight as you put them into a stand and gently press down over their pelvis. When we push 
down on the back, the legs reflexively push up and they stiffen into a more sturdy stand position. 
The core muscles are also very important and encouraging the patient to keep this area strong can 
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be done by tickling or gently poking the cranial abdomen to encourage contraction of these 
muscles.  
 
In a study published in 2000, in the Journal of the APTA, in which the researchers looked at a 
series of cases after spinal cord injury, they found “conventional rehabilitation primarily 
provides compensatory strategies for accomplishing mobility and strengthening above the level 
of the lesion. Recently, new approaches to facilitate locomotor recovery have been explored in 
humans using locomotor training that optimizes sensory information associated with 
locomotion.8 “ That study is now 15 years old and the data they used was likely from the 
previous 1-2 years. The ideas they were noting as “new approaches” have become mainstream in 
the rehabilitation of spinal cord injury. Proprioceptive neuromuscular facilitation (PNF) is 
retraining the body to do a common motion. Again, rather than just bicycling the leg through its 
normal ROM, we can move the leg in a walking pattern while making sure to put pressure on the 
bottom of the foot during the stance phase of the stride to stimulate the proprioceptive receptors 
and input to those nerve pathways. This idea can be taken to any level. When the dog is 
beginning to ambulate but may not be strong enough to get up on his own, we work on going 
from a sit to a stand with assistance until he gains the strength and neuromotor skills to do it on 
his own again. We can even take his back leg and scratch his ear while turning his head to retrain 
those pathways.  
 
As our patients regain some ability to walk, we increase the intensity of the exercises and stop or 
reduce those that have become redundant (i.e., we don’t need to retrain walking with a PNF 
exercise if he is walking on his own). Starting to gait in the underwater treadmill (UWTM) as 
early as possible can be very helpful. Many dogs who are completely unable to walk on land, can 
do so in the UWTM. Or those that can not walk even in the water, can be stimulated through tail 
massage or by having the therapist walk their feet through the normal pattern. We continue to 
challenge their proprioceptive system the stronger and more advanced they are by introducing 
uneven surfaces, having to step over bars (cavalettis), making them zig zag through cones, 
stepping up onto stairs, etc. Each case is different and the speed to which each case progresses is 
impossible to determine ahead of time. We can not know how fast they will recover but we can 
say that they will not recover if their nerves are not stimulated to repair or regrow.  
 
For dogs with presumed DM, we almost approach them in the opposite order. We know through 
at least one study that intense physical rehabilitation was able to extend the survival time by as 
much as 200 days as compared to the dogs who did not receive physical rehabilitation.9 We 
begin by challenging them with proprioceptive exercises and strength work. The UWTM is very 
helpful for these cases. As they progress, we need to decrease the intensity, as they will start to 
tire and show decline in their signs. There is one study that has not yet been published indicating 
that high powered laser (30J/cm2) may be helpful in treating these cases.  
 
The management of paralyzed or paraplegic dogs is extremely important to their survival as well 
as their comfort level. Owners need to be educated in the methods for bladder expression and 
encouraging the dogs to defecate regularly. They need to be watched for pressure sores and 
abrasions from dragging their feet or their bodies. Getting them into a cart early can be extremely 
helpful for the rehabilitation process. The belief that they will become dependent on the cart is 
usually false. If that becomes the case, it is usually in the dogs that are very close to being able to 
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stand and walk and in those cases, the cart can be taken away to get them past that point. Fitting 
them to a harness to allow them to move in as close to a normal upright position as possible is 
also key both to their physical rehabilitation as to their mental state.  
 
As mentioned, how long each case will take to go from not walking to walking or from weak to 
strong is impossible to determine. The degree of the injury, the age and overall health of the pet, 
the chonicity of the situation, and the level of dedication by the owner all weigh in to the picture. 
What we have learned over time is that the body will continue to heal long after what we once 
thought was possible. We have seen cases at our clinic of neurologic animals showing 
improvement as much as 1-2 years after the injury. The important thing is not to give up and 
continue to challenge and retrain the nervous system.  
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Lasers in Canine Physical Rehabilitation 
Evelyn Orenbuch DVM, CAVCA, CCRT 

 
Objectives: 

1. Learn which rehabilitation cases can benefit from therapeutic lasers.  
2. Understand how and when to use lasers in your rehabilitation cases.  

 
My personal experience with lasers in physical rehabilitation medicine goes back to 2005 when I 
finished the certification course at the Canine Rehabilitation Institute (CRI). I bought a 250mW 
laser. I am not even sure now what the wavelength was, but it had a very small head on it, like an 
acupuncture laser, and I was quite happy with it. From there, I purchased more class III lasers. I 
helped owners buy them for themselves and for their patients. I was sure that there was no reason 
for a class IV laser in veterinary medicine. It seemed to be more than we needed. I was getting 
good results with the lasers I had. But when I moved to GA and opened my rehabilitation-only 
clinic in 2011 and began seeing a larger, wider caseload, I could not help but try what everyone 
was talking about. It was clear that there was a difference in some cases. Patients that had been 
regulars coming every 4-6 weeks with consistently good results were showing more 
improvement. The owners could see the difference. I also had very good results with cases that 
were receiving treatments 2-3x/week for a total of 6-8 treatments (the recommended starting 
dosage by the laser company for osteoarthritis, sprains, strains, etc). I had not seen that with my 
class III’s but I had also not dosed it that way. I never had the clients come back that often. 
Today, I use 2 class III and 2 class IV lasers in my practice and have a reason to use all of them.  
 
One of the reasons I resisted using the class IV lasers is that I knew that many of my colleagues 
were not using the lasers well. They were diagnosing a general lameness without specifically 
determining the problem and having the technician laser an entire limb. In some cases, of course, 
this worked, but in many they were not addressing the core problem, and they believed the laser 
alone could solve the issue. They were also not reassessing the lameness to make sure the issue 
had not changed or moved. Lasers can be a very powerful tool, but used incorrectly, they are a 
waste of our knowledge and a waste of time and money for our clients and patients. The most 
important part about using lasers for physical rehabilitation patients is having a correct diagnosis 
to start with. A bicep tenosynovitis and a medial shoulder instability will both look like a front 
limb lameness, but they are treated differently and are lasered differently. The next most 
important thing is to understand that the laser alone does not define rehabilitation. Laser is only 
one aspect of a multi-modal approach to each case. We need to remember the goals of any rehab 
case:  

- increase range of motion (ROM) 
- decrease pain  
- increase strength and mobility 
- improve proprioception  

 
There has been quite a bit of literature in the past 20 years with the most being in the past 5 years 
about lasers and their effect on the human and animal model. We know that lasers reduce COX-2 
mRNA expression therefore reduce pain and inflammation.1 We also know that lasers promote 
increased circulation.2,3 There have been several studies showing cell regeneration including 
neurons.4,5,6 All of these aspects are important in the goals of physical rehabilitation but they do 
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not accomplish it all. We still must put the joints through ROM, we must work on strengthening 
and proprioception through therapeutic exercises. Laser will help us to reach these goals but laser 
alone will not accomplish it.  
 
Typically, at our clinic, we see approximately 30% Orthopedic (Post-op CCL repairs, Fx repairs, 
osteoarthritis), 30% Geriatric (osteoarthritis, soft tissue strains and sprains, back pain, weakness), 
30% Neurologic (DM, IVDD, FCE, etc), 10% Sports Medicine (maintenance for competition of 
healthy dogs, soft tissue sprains and strains). Everyone one of these cases could benefit from 
laser along the way during the healing process. Below, I describe the typical treatment for each 
type of case. It is important to note that every case is different and managing and changing the 
plan along the way, based on results, is important. Physical rehabilitation should not be a 
cookbook type of medicine in which every case with the same general problem gets the same 
treatment. Every patient will progress differently.  
 
Post-op:  
If the incision is still healing, laser directly over the incision with a wound setting. Then, laser 
over the area of surgery. Treat 2-3x/wk for 6-8 sessions, making sure to reassess at least every 2-
3 weeks. Often, we need to continue to laser over a surgical area if they are still having pain or 
healing slowly. As they heal, we also find that some cases have other areas of pain due to 
compensations (back pain, hip pain, or pain in other limbs). These areas can also be lasered as 
needed.  
 
Osteoarthritis:  
We start with 2-3x/wk for 6-8 sessions and then find a maintenance plan. For most dogs, we are 
seeing them every 4-6 weeks for a recheck in which we may do acupuncture and/or chiropractic, 
and we may treat with laser as well. In some cases they will also come in between the rechecks 
for laser-only appointments so that they are getting lasered every 2-3 weeks for maintenance. 
Every case is different and most owners can tell you if they think the laser has helped.  
 
Sprains and Strains 
One of the most common and most difficult to address cases we see in this category is the 
iliopsoas strain. Those affected can be sport competition dogs, active pet dogs, any patient that 
slips on ice or hardwood floors, or hip dysplasia patients (with or without OA). Patients with 
hind limb pain should always be checked for iliopsoas pain both at the insertion and the origin of 
the muscle. To fully stretch the muscle, and therefore determine if there is pain, the hip must be 
extended, the femur internally rotated and then abducted. If there is pain at any point during the 
stretch phase, gently palpate along the entire groin line assessing pain and spasms, then palpate 
the origin. This will likely take some practice. Over time, it is best to make this a part of your 
orthopedic exam of any canine. If there is pain at the origin or insertion of the iliopsoas, we 
presume a full strain and begin treatment. There are only a small number of people offering 
musculoskeletal diagnostic ultrasound but if there is someone around you to whom you can refer, 
it is always best to confirm the diagnosis and assess the degree of injury. Typically, we laser 1-
3x/week until we find no more pain in this area. In addition, we have the patients spend several 
weeks in an active rest mode. They are allowed short (10-15 min) walks 2-4x/day. We do not 
stretch the muscle at first. We give it time to repair. Chiropractic or joint mobilizations around 
the SIJ and acupuncture are also imperative to healing. Soft tissue can take longer than bone to 
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heal and it is important to discuss with the owner that the process may take 4-6 months or may 
even become a chronic waxing and waning situation as is often seen in cases of severe OA and 
hip dysplasia. Once the patient is mostly healed, we will start back with UWTM, light stretching 
and later strengthening to finish off the process and to help prevent a recurrence of the injury.  
 
Neurologic - Degenerative Myelopathy:  
In the literature, and in our experience, the typical time from the first signs until paralysis is 
approximately 1 year +/- 3 months.8 The only proven affect on DM has been intensive 
rehabilitation. In the study published in 2006, the researchers were able to extend the survival 
time by as much as 200 days as compared to the dogs who did not receive physical 
rehabilitation.9 There have been many anecdotal cases of herbs, supplements, and various other 
treatments that have helped, but no one has been able to show a consistent response to change the 
long term outcome of paralysis in approximately 1 year. We have had good success with 
electroacupuncture, herbs and intensive physical rehabilitation to improve their quality of life 
and possibly take the time to paralysis to the end of the range. However, there is a study that is 
currently still underway, but the preliminary findings are expected to be published soon, looking 
at high dose laser (30J/cm2) 2x/wk on dogs with DM. So far, they have seen over 16 dogs 
continue to ambulate for 2 years and beyond. In this study the researcher is still continuing with 
regular intensive rehabilitation. This is quite promising, and we look forward to the published 
results.  
 
Neurologic - IVDD and FCE:  
Typically we have been lasering the spinal cord directly over the area of injury 2-3x/week, 
similar to other post-op surgery cases as described above. However, with the new information 
coming out about high dose laser in DM, one must wonder if we should be increasing our 
dosages to reach the spinal cord to make a more significant change. These cases also often have 
areas of pain due to compensations and overuse. Therefore, we also laser over any areas of pain 
besides the site of injury as needed (up to 2-3/wk).  
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Circle Building: Manifesting Healing Communities 
Mona Boudreaux DVM, CVA, MMQ and Richard Palmquist DVM 

 
Objective:  

1. This forum seeks to develop awareness and skills necessary to build healing 
communities. 
 
Introduction: 
Each of us arrives in the holistic and integrative community by a particular story. It is common 
during socializing periods for veterinarians to share these stories and in so doing we often find 
useful trends and facts that help us further understand the need for procedures and approaches 
unique to our community. From the beginnings of social organization, humankind has risen in 
the morning, gone out in search of materials to supply their needs and then returned home to sit 
around a fire, share its light and warmth, as they exchange their findings and the fruits of their 
work. In that activity learning and teaching occurs and strong emotional and physical bonding 
occurs. 
 
The circle is a fundamental form of the most basic societal elements. It is interesting to note that 
the symbol of the circle exists in all major forms of human society. It appears on the wall of 
caves. In early preliterate groups it stood for the mouth, the eye, the breast, the genitals and the 
heart. In Egypt it stood for the supreme god, the sun god, Ra. The Hebrews used it to symbolize 
their supreme deity and later the Christians took it to mean, Christ. As we observe that 
progression it becomes interesting to note that in all those cases it stands for source. In Chinese 
philosophy, if we examine the Yin and Yang symbol, which represents all the possibilities of 
life, we discover that it exists sitting on a circle. In that sense, the circle holds the potential of 
existence and is some ways still connects to that consideration of source. In mathematics the 
discovery of zero changed our ability to express and calculate. In some sort of cosmic joke, in 
mathematics, if we raise anything to the zero power it becomes the number one, the first integer. 
The first whole number. 
 
So the form of a circle is fascinating in this discussion of building communities of wholeness. In 
many ways our lives become what we choose to place in the circle of community that surrounds 
us. We see choice become consequence in that simple illustration. 
 
Modern researchers are beginning to better understand the importance of such stories and use 
them to advance both therapeutic approaches as well as research tracts.1,2,3,4,5,6,7,8,9,10,11 In many 
ways, AHVMA arose out of the need to gather, share stories, inspect trends and learn from one 
another. That effort continues today and has expanded to include the AHVMF whose goal is to 
collect these stories, design appropriate research, discover evidence and share it with the public 
and profession so that we can improve the healing options available to our members and the 
public they serve. 
 
As we celebrate the 30th anniversary of the AHVMA, the Elders felt that we should discuss and 
explore the growing Circle of Healing represented by our group and the allied groups of CAVM. 
This Forum is not intended to be a continuing education unit lecture, wherein research and 
findings are shared. It is an explorative activity that we hope awakens, rekindles and activates 
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attendees into efforts that build greater awareness of the importance of simple things in our 
healing work. As such, these notes are not intended to teach in the absence of participation, but 
only to raise questions and point out certain relationships that attendees of the Forum can use in 
their lives to reduce stress and improve outcomes. 
 
In discussion with CAVM practitioners we find several common threads. The most important 
thread seems to be a deep and abiding love for their work and a desire to improve outcomes 
through deeper levels of healing. Often the discussion begins with a desire or need to find tools 
that were lacking. Sometimes, it begins with a dissatisfaction or trauma related to a failure in 
conventional therapy. But always there is love in the story, either battling for survival or hoping 
to prevent some difficult health challenge in others. Dr Palmquist began his trip believing that 
holistic and integrative care were fraudulent and needed to be eliminated, while Dr Boudreaux 
became interested after visiting an acupuncturist in order to stop smoking tobacco. When she 
encountered success she pursued the professional training in hopes of helping others.  
 
Healing and health are words that we use often, but what do they mean? The definitions of both 
contain the concept of wholeness, of a system that exists in balance with all its parts able to 
function together for the good of the whole. Such a system is in harmonious communication and 
can stand against the stressors of the environment. In Chinese medicine, the exterior pathogen 
cannot invade unless the system is fundamentally weakened or imbalanced. Health is viewed as 
an active process. Healthy states are not perfect, nor static, but rather balanced and dynamic 
creating the system that is strong enough to respond as conditions alter.  
 
Organisms organize for a purpose - each part serving the whole by using its talents to further the 
survival opportunity of the whole. Organisms naturally organize into some form of community. 
 
Examining this, we discover that we must have some method or mechanism for the organism to 
obtain safe space. At a cellular level, this is the cell membrane or cell wall and expands to the 
connective tissue, mucosal associated lymphoreticular system, and the whole 
psychoneuroendocrine and immune systems.  
 
We find that protection becomes a role of nearly every function. The immune system is the 
balanced whole of the organism and if we look further, it is the balanced whole of the entire 
community. Once this space is secured, it can be reorganized for the needs of the organism and 
its community. In a brief look we see the ovum and sperm unite, create new possibilities for 
survival, and then embark on its systematic divisions and differentiation from protoplasm to 
organism. 
 
If there is wholeness, there must be connection.  
 
Each element must have access to needed information and be able to communicate its need and 
receive its answer in timely fashion. The body uses a wide variety of information transmitting 
systems using energies we are only beginning to fathom. We have in- depth studies of these 
connections and information exchange in all levels of medical research.  
 

308



Diverse communities are necessary to optimize survival and health. There are more organisms 
involved in digestive flora than there are cells in the body. If we view bacteria and mitochondria 
(bacterial DNA that is unique from the nuclear DNA), it becomes an interesting discussion of 
who or what is really serving. Are we unique humanoids providing shelter for these other life 
forms or are we merely a system of safe space security providing a higher level of survival for a 
diverse community? 
 
At some point we step from individual awareness to the discussion of community. Cells become 
tissues. Tissues become organs. Organs are so organized that an organism becomes possible. 
But, individual organisms face large challenges in survival. By organizing further we find 
improved mechanisms for growth and expansion and the Circle of safe space, the community of 
healing and health can arise. 
 
What holds this all together? The very word, affinity, gives us a clue. Affinity brings things 
together and holds them in some way. From ions and magnetic fields to family reunions we find 
affinity present. This force of free association seems to flow in all things. It cradles our cells in 
connective tissue, it nourishes the infant with umbilical blood and eventually breast milk. It holds 
our hands and hearts together that we might forgive and associate further, and it drives us to the 
brink of insanity when we feel it failing. It sits in the center of the circle and infuses all with an 
incredible power. If we seek it we find it ready for release. And as we examine all these fields we 
discover it at the core of every important function.  
 
And we call it love. 
 
From love we get truth, and when love and truth are discovered, freed and shared, we get healing 
on so many levels. So we encourage each person to consider these things. Look at them. Touch 
them. See how they interact. Call a Circle of Healing with Love in all sectors. Connect and grant 
the possibilities of healing to exist and as that Circle begins to awaken and move, let it expand 
out and welcome into it the new Circles it encounters.  
 
This is integration. It is not blind acceptance. It is understanding of the power of love that each of 
us carries.  
 
We came to AHVMA seeking healing, something more than just treatment or symptom 
suppression. We find healing when we open our hands and hearts, touch and allow the power of 
inborn love to move. As that happens parts awaken, discover purpose and connect in countless 
ways. We begin to interact, communicate and exchange as we seek beneficial things and 
transformunhealthy things. We grow in strength and beauty as this process occurs. And we are 
there, helping and witnessing and celebrating all the way.  
 
This is healing.  
 
This is living in such a way that Love is freed to act and create. It all begins in a circle. Let's 
draw bigger ones with each touch we make. 
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Ideas and Resources: 
Begin each day with a ritual of some sort that reminds you of the power of drawing this circle of 
love and truth.  Rise in gratitude not fear. Be grateful for breath, for the ability to walk and stand 
and to have loving relationships with those around you. Talk about it with others, especially your 
team members and clients. As you interact, consciously connect in that intention and create a 
sacred space within which you interact with patients and clients. You will find that this is 
palpable. This Circle of Love and Truth is highly desired and when people encounter it they 
sense the difference. They will open in surprising ways once it is in effect. 
 
Communicate that sense of love and truth and watch what happens. Be sure to acknowledge 
clients who are living obviously truth-centered, love-centered existences and be sure to include 
them in the praise and celebrations that follow when healing is in progress. Often doctors accept 
the rewards and praise of healing when in reality it is the efforts of a much larger community that 
results in the outcome. Because healing is much more comprehensive than simply finding an 
acupoint or selecting a proper pill, focus more on community building and watch how it 
influences your treatment outcomes. 
 
During the day, work in a prayerful or positive intention of healing. Dr Palmquist uses, "Divine 
Intent Manifest," an intention that he found after much searching. If you discover an effective 
intention, then feel free to share that with others. Healing is a community activity and as we 
discover things, love calls us to share. If we fear criticism or negativity then we are already lost 
to some degree.  
 
Realize that each being we encounter is the result of millions of years of trial and error by Life. 
Each has a miraculous perfection and has arrived as Life's expression of survival. Judge less and 
help each to discover that beauty and utility. It is amazing how many really talented people and 
animals feel inferior in some way and are afraid to discuss or enter many of the spheres 
necessary for real healing. Healing is messy sometimes and we need to love them enough to 
stand and help them through. 
 
After difficult challenges, take a moment to breathe and recreate the circle that was disturbed. 
There are many ways to accomplish this and that might make a good topic of meal conversation 
amongst healers. Consider it further in your spare time. 
 
Avoid generalizing about Life based on the actions of single people or animals. Often when we 
are stressed we fall out of present time and develop generalities, which are often associated with 
negative, unloving thought. These can derail healing relationships quickly. The more truth and 
love we hold, the more able we are to face and address challenges. 
 
At day's end find the gratitude points, locate the areas that need further attention and then allow 
them to rest until tomorrow. Simply agree to reveal the truth and love in a situation and let things 
rest as you do. 
 
Seeking truth opens doors into intuitive and spiritual spheres. Keep spirit in your equation of life. 
Even if its value is zero, having spirit as a variable opens the doors of possibility that are often 
useful in addressing difficult situations. 
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Want to be more analytical? Have fun searching for topics on Pubmed. Try looking up love and 
truth. Surprise, they are on Pubmed! They are that real. What follows gets pretty interesting.  
 
However you search for love and truth, we wish you luck and success. The Council of Elders and 
AHVMA are here to assist you in any way possible. Let's spend less time thinking about it and 
more time dancing in celebration of the vast possibilities that exist. 
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Principles of Small Animal Clinical Nutrition 
Donna M. Raditic DVM, DACVN, CVA 

 
Objectives:  

1. Understanding the two step iterative process of clinical nutrition 
• Assessment of the pet, food, feeding method 
• Implementing a feeding plan and reevaluation 

2. Understanding the pet food industry and pet diets 
 
The American College of Veterinary Nutrition (ACVN) recommends a two-step process in 
making nutritional recommendations. The process is iterative in that it should be re-evaluated 
periodically and changes made as deemed necessary.1  
 
The importance of nutrition is emphasized by it being considered one of the “5VA’s” (5 vital 
assessments): temperature, cardiac function, respiratory health, pain, and nutrition 
(http://www.everypeteverytime.com/index.html). The American Animal Hospital Association 
released the Guidelines for Nutritional Assessment.2 Utilizing the two-step iterative process, a 
screening assessment is performed and if concerns are found, then a more detailed assessment is 
made. Following assessment, data is analyzed, a plan formulated and initiated, and repeated 
evaluation and modification of the plan is made.  
 
Pet factors assessed include gathering historical information, performing physical examination, 
body condition scoring, and evaluating laboratory and imaging results if indicated. Historical 
information should include any health or disease related conditions, medications, 
supplements/nutraceuticals, the reason for the visit, and information about other household 
members both human and other pets. A thorough physical examination is performed and a body 
condition score (BCS) assigned. There are 5- and 9- point body condition scoring systems; either 
can be used. In either scale, the middle number of the scale (3 out of 5 or 5 out of 9) represents 
ideal body condition and a body fat content of 15-25%; numbers lower than this correspond to 
lower body condition and less body fat (0-15%) while numbers higher than this correspond to 
higher body condition and greater body fat (≥ 35%).   
 
Assigning a body condition score provides more information than body weight alone. Muscle 
condition scoring should also be used. A muscle condition score (MCS) of 3 = adequate muscle 
mass, 2 = decreased muscle mass, and 1 = severe muscle wasting (sarcopenia).2 Care must be 
given to identify individuals who may appear to have a muscle condition score that is normal i.e. 
3 out of 3 that actually has excess subcutaneous fat and muscle loss. This can be seen in cases of 
renal, cardiac, or cancer cachexia and rapid weight loss in the feline. 
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Body Condition Scoring Systems 
 
Descriptor Description 5 

point 
9 
point 

CACHECTIC Ribs are easily palpated with no fat cover; bony structures are 
prominent and easy to identify; muscle tone and mass often 
decreased; little to no subcutaneous fat; hair coat often poor; 
pronounced abdominal tuck 

1 1 

UNDERWEIGHT Ribs are easily palpated with little fat cover; abdominal tuck 
present; bony structures are palpable but not prominent; hair 
coat may be poor; muscle tone and mass may be good or 
slightly decreased 

2 3 

IDEAL Ribs are easily palpated, but fat cover is present; hourglass 
shape present and abdominal tuck is present, but not 
pronounced; bony prominences are palpable but not visible 
some subcutaneous fat, but no large accumulations; muscle 
tone and mass good; hair coat quality is good 

3 5 

OVERWEIGHT Ribs are difficult to palpate due to overlying fat accumulation; 
hourglass shape is not prominent and abdominal tuck is 
absent; subcutaneous fat obvious with some areas of 
accumulation; muscle tone and mass good; hair coat quality 
may be decreased; cannot identify bony prominences 

4 7 

OBESE Ribs are impossible to palpate due to overlying fat; hourglass 
shape is absent and animal may have a round appearance; 
subcutaneous fat is obvious and accumulations are present in 
the neck, tail-base, and abdominal regions; muscle tone and 
mass may be decreased; hair coat quality may be decreased 

5 9 

 
Muscle Condition Scoring System2 
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Dietary factors include gathering information on dietary intake and inspection of the food, if 
needed. It is recommended to take the dietary history from the person that actually feeds the 
pet(s) asking for type of food, amount fed, frequency of feeding, table food or treats, access to 
other food (garbage, outside, etc.), supplements, and medications (including over-the-counter). 
We encourage owners to bring in the food and treats they are currently feeding to be sure we 
know the exact brand and type of food. If necessary, inspect a sample of the food or send a 
sample for analysis. Labs that can be used include: Cornell Animal Health Diagnostic Center, 
Woodson Tenent Laboratories, EMSL Food and Consumer Products Testing Lab, and Dairy 
One.  
 
The pet food industry is a $58 billion dollar industry. Despite the fact that the pet food industry is 
large and profit driven it is a regulated by the following agencies in the US to include:3  

! AAFCO (Association of American Feed Control Officials) 
! Sets nutrition standards and “model” regulations 

! FDA (Food and Drug Administration) 
! Specifies some label requirements, regulates health claims and ensures safety         

! USDA (US department of Agriculture) 
! Regulates ingredients and inspects research facilities 

! State Department of Agriculture  
! Enforces animal food regulations 

 
Pet food recalls, recent pet industry lawsuits, and current literature published discussing 
contamination of pet diets and/or mislabeling leave veterinarians unsure what specific diets to 
recommend. Studies provide information that will assist veterinarians to understand pet diets and 
pet food manufacturing.4,5,6 As many veterinarians and owners are skeptical of the pet food 
industry, you can recommend formulated complete and balanced homemade diets to be fed alone 
or in conjunction with a dry or canned diet. A homemade diet can be formulated to complement 
the nutrient profile of a specific therapeutic diet or over the counter diet (OTC).  
 
We use the questions below to determine whether to recommend a pet diet. 
 
Questions for a Pet Food Company:      
1. Do you have a Veterinary Nutritionist or some equivalent on staff in your company? Are 

they available for consultation or questions? 
2. Who formulates your diets and what are their credentials? 
3. Which of your diet(s) is AAFCO Feed Trial tested? Which diet(s) have been AAFCO 

Nutritional Analyzed? 
4. What specific quality control measures do you use to assure the consistency and quality of 

your product line? 
5. Where are your diets produced and manufactured? Can this plant be visited? 
6. Can you provide a complete product nutrient analysis of your best-selling canine and feline 

pet food including digestibility values? 
7. Can you give me the caloric content per can or cup? 
8. When was the last time one of your products had a recall or voluntary recall? What was it 

caused by and what measures did you do to correct the problem?  
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Therapeutic diets are preferred because of a lower incidence of recalls and reported 
contamination. These diets frequently have a higher digestibility; superior quality control, made 
in company owned plants, and can contain special antioxidants and/or fatty acid balance for the 
pet. Access to the complete nutrient profile of these diets as well as kilocalorie density 
(kcal/gram food), grams per cup or canned and other information that may be needed to make 
feeding recommendations are easily found on line or in company publications. Information about 
OTC diets may not always be accessible and/or concerns of mislabeling, recalls, and quality 
control exist.  
 
It is possible to formulate a complete and balanced homemade diet that will meet the same 
nutrient standards as an OTC diet. This largely depends on the accuracy and competence of the 
person formulating the food and on the compliance and discipline of the owner. Unfortunately, 
some homemade recipes are flawed even when followed exactly and consistently. In one survey, 
90% of homemade elimination diets prescribed by 116 veterinarians in North America were not 
nutritionally adequate for adult dog or cat maintenance. There are common nutrient problems in 
many homemade foods.  Many formulations contain excessive protein, but are deficient in 
calories, calcium, vitamins, and micro-minerals. Commonly used meat and carbohydrate sources 
contain more phosphorous than calcium resulting in inverse calcium: phosphorous ratio. Foods 
designed by clients are commonly deficient in fat and energy density. Homemade foods are 
rarely balanced for micro-minerals and vitamins because veterinary vitamin-mineral supplements 
are not complete nor are the nutrients well balanced within the product.7 These problems can be 
prevented by working with a nutritionist who is experienced in balancing homemade diets.    
 
Veterinarians encounter a wide variety of pet food recipes from breeders and the popular press. 
Some owners want an opinion as to whether the recipe is good and others want to alter the 
recipe. Homemade formulations can be checked for nutritional adequacy and adjusted using the 
“quick check” guidelines: 
1. Do five food groups appear in the recipe? 
2. Is the carbohydrate source present in a higher or equal quantity than the meat source? 
3. What is the type and quantity of the primary protein source? 
4. Is the primary protein source lean or fatty? 
5. Is a source of calcium and other minerals provided? 
6. Is a source of vitamins and other nutrients provided? 

 
Substitution of ingredients can be done in a homemade diet, but should be researched as to the 
equivalent amounts.  One protein source is not the same as another. Exact instructions that 
should be given to owners should include information about preparation, storage, and feeding. 
Emphasis should be made to not eliminate an ingredient or indiscriminately substitute 
ingredients. We have the best results working with owners by requiring them to use a gram scale 
to weigh out the individual ingredients. The gram weights of the ingredients allow for safe 
exchanges and to modify the nutrient profile of a homemade diet if needed. 
 
Biannual veterinary visits for patients on homemade diets and suggested blood and urine testing 
are recommended for the healthy pet. Currently, you or an owner can find homemade diets that 
are complete and balanced for a healthy pet on the following websites:  
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https://secure.balanceit.com/recipegenerator_ver4/index.php 
https://www.petdiets.com/Homemade-Diets  
Other sources of homemade diets can be found at the ACVN website (http://www.acvn.org). 
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Nutritional Management of the Healthy Pet 
Donna M. Raditic DVM, DACVN, CVA 

 
Objective: 

1. Learn how to feed the growing, adult, and geriatric pet for optimal health and to prevent 
disease states 

 
Growth- the puppy 
In the early stages of weaning (3-4 weeks), the dam's milk is still the most important source of 
nutrients and the puppies' digestive system is learning to handle new sources of nutrients. At this 
age, puppies should be encouraged to take soft, wet food or even small kibbles of dry food 
moistened with gravy or water. Although many people assume that milk and other dairy products 
are important in the weaning regimen, they are not essential. Highly palatable, energy- and 
nutrient-dense foods are the most suitable for weaning. Puppies can be fully weaned by 6-8 
weeks of age. At this stage it is better to feed them 4 small meals a day rather than allow them 
continuous access to food. 
 
The dog is unique in that it has the widest range of normal adult weight (in relative terms) within 
any single species, except perhaps the equine species. The rate of growth in the early stages is 
very rapid and, in general, most breeds of dogs will attain 50% of their mature adult weight by 5-
6 months of age. Because of the wide variation in adult body weight, different breeds continue to 
mature at different relative rates, and larger breeds take longer to reach their adult weight than 
smaller breeds of dogs.1  
 
Recall how to calculate resting energy requirements (RER) in your patients using one of the 
following equations:  

• 70 x BodyWeightkg
0.75 

• [(30 x BWkg) + 70] 
 

We then use a life stage or activity factor to determine the needed kilocalorie (kcal) intake 
appropriate for a patient or daily energy requriement (DER). Life stage factors are often reported 
and should be used as guidelines. A veterinarian must learn to use these calculations to guide 
owners and ensure that they are feeing the correct amount of food for growth and optimal health.   
 
Life stage factors:1  
Maintenance   Gestation  
 Intact adult 1.8   First 42 days 1.8 
 Neutered adult 1.6   Last 21 days 3.0 
 Obese prone 1.4  Lactation 4.0-8.0 
 Weight gain 1.2-1.4 at ideal  Growth  
 Weight loss 1.0   Weaning to 4 mo 3.0 
 Critical care 1.0   4 mo to adult 2.0 
Work     
 Light work 2.0    
 Moderate work 3.0    
 Heavy work 4.0-8.0    
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For example, a 3 month old puppy weighing 10 kg will have an resting energy requirement 
(RER) = 393 kcal/day. Using the life stage factor of 3, we would want to feed this puppy to be 
fed a total of 3 X 393 or about 1180 kcals/day. How would you determine if this is the correct 
amount to feed this puppy?  
 
Recently, several new diets have become available for feeding large breed puppies. The purpose 
of these diets is to prevent development of musculoskeletal problems, which is common in large 
to giant breed dogs. These young dogs are genetically prone to developental orthopedic disease 
(DOD), which includes osteochondosis dessicans, hip and elbow dysplasia. The role of nutrition 
in developmental skeletal disorders is complex. Rate of growth, specific nutrients, food 
consumption, and feeding methods have all been shown to influence skeletal disease.2   
 
Large and giant breed dogs are most susceptible to developmental skeletal diseases, presumably 
because of their accelerated growth rate. We also consider the chondrodysplastic breeds 
including the Dachshund, Basset Hound, and Bulldogs to be at risk for DOD. Dietary 
deficiencies are rare in young, growing dogs fed commercial growth diets. Problems associated 
with dietary excess are far more likely, especially if a high quality, highly palatable growth food 
is fed with supplemental vitamins and minerals. 
 
Energy needs are high after birth and decrease as the puppy ages. Excess energy leads to rapid 
growth. Dietary energy in excess of a puppy's needs will be stored as body fat. Maintaining 
proper body condition during growth not only avoids excess body fat storage, but also helps 
control excess growth rate. Limiting intake to maintain a lean body condition will not impede a 
dog's ultimate genetic potential. It will only reduce food intake, fecal production, obesity, and 
lessen the risk of skeletal disease.  
 
Energy or food-dose calculations can only be used as general guidelines that must be modified 
based on frequent clinical evaluation of each puppy because individual needs can vary widely. 
We recommend evaluating these at risk puppies every 2 to 3 weeks to carefully monitor their 
growth, development, weight, BCS and MCS. Specific feeding instructions are given at each 
visit to ensure proper growth and development.  
  
The absolute level of calcium in the diet, rather than an imbalance in the calcium-phosphorus 
ratio influences skeletal development. Young, giant breed dogs fed a food containing excess 
calcium (3.3% dry matter) with either normal phosphorous (0.l9% dry matter) or high 
phosphorous (3% dry matter) can significantly increase the incidence of developmental 
orthopedic diseases. These puppies apparently were unable to protect themselves against the 
negative effects of chronic calcium excess. Chronic high calcium intake increases risk of 
development of osteochondrosis. Feeding treats containing calcium and/or providing calcium 
supplements increases daily calcium intake.2 

 
Adult and geriatric canine   
The nutritional goals for feeding a mature dog is to optimize the quality and longevity of life 
while minimizing disease. Aging is progressive and usually associted with irreversible changes 
and its rate and manifestation are known to be affected by nutrition. Dogs will start to have 
disease associated with aging between 7 and 13 years. Proactive nutritional assessment around 
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the age of five for large breed dogs and seven for small breed dogs are part of optimal nutritional 
management for the canine patient.3 Concern for weight and cognitive dysfunction are 
imperative. Veterinarians should not accept the assessment nor deliver the diagnosis that this is 
“just old age” or “s/he is getting older”.  
 
We remind owners that dogs unlike humans do very well with a full meal right before bedtime. 
We use this feeding method often in dogs with chronic gastrointestinal disease such as gastritis, 
gastric ulcers, small and/or large bowel diarrhea, gastroesophageal reflux disease (GERD) and/or 
other motility diseases. For geriatric dogs where maintaining weight becomes problematic due to 
simple aging and/or concurrent disease state we again recommend small frequent meals at least 3 
to 4 times a day.  
 
Growth- the kitten 
Kittens are dependent on the queen’s milk so proper nutrition of the queen is important during 
the neonatal and nursing period. They should nurse immediately after parturition or soon after 
with a strong suck reflex. Well-fed kittens have a distended abdomen and are quiet after feeding. 
Kittens receive passive systemic immunity from the colostrum and passive local immunity from 
continuous ingestion of a healthy queen’s milk.  
 
Normal kittens are vigorous, vocal, and have good muscle tone. They cannot voluntarily defecate 
and urinate until about 3 weeks of age and depend on the queen to stimulate elimination. 
Physical examination of a kitten should note its behavior, body weight, body temperature, and 
oral cavity. Body weight should double and even triple during weeks one to four.  
 
Kittens will begin to eat solid food around 28 to 50 days. It is noteworthy that at birth a kitten 
requires 350 kcals/kg body weight and at 4 weeks of age need approximately 250 kcals/kg body 
weight. Deciduous teeth will erupt around 2 to 4 weeks of age.  
 
It is recommended to weigh kittens weekly using a gram scale. Low birth weight kittens i.e. less 
than 75 grams birthweight have a very high mortality rate. These individuals should be weighed 
every 24 to 48 hours for the first 3 weeks of life to ensure proper weight gain. Slow weight gain 
may be due to a disease in the kitten and/or the queen. Inadequate milk production or poor 
suckling are other factors to consider in an underweight kitten.4  
 
Discrepancies are noted between the nutrient content of the queen’s milk and growth studies in 
the weaned kittens. It is noted that queen’s milk is markedly different from the milk of other 
species. Queen’s milk and comparison has been reported. Milk replacers should be as close to 
this profile as possible:4 
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 Queen Bitch Cow Goat 
Moisture g/100 grams 79 77.3 87.7 87 
Crude protein g/100 g 7.5 7.5 3.3 3.3 
Crude fat g/100 g 8.5 9.5 3.6 4.1 
Lactose g/100 g 4.0 3.3 4.7 4.0 
ME kcal/100 g 121 146 64 69 
Calcium mg/100 g 180 240 119 133 
Phosphorus  mg/100 g 162 180 93 111 

 
Comparing commercial milk replacers marketed to the nutrient profile provided is critical to 
assure proper nutrition should supplementation be required for a growing kitten.  
 
Weaning is gradual and can be completed around eight weeks of age. Adulthood is considered at 
about 10 to 12 months of age in the feline. The energy density of a kitten diet should be 4.0 to 
5.0 kcal metabolizable energy (ME)/gram. The prevalence of obesity increases dramatically after 
one year of age. Neutering also requires the veterinarian to assess the patient and adjust kcal 
intake to prevent overfeeding and obesity.  
 
Protein requirements reflect the unique amino acid needs of the feline. Diets with high proteins 
content above 56% dry matter (DM) require the diet to contain 1.5 times the requirement amount 
of arginine for normal urea cycle function.  Kittens tolerate wide ranges in fat content in the diet 
and when offered different levels of fat will select a diet of about 25% DM.4 The fat content is 
often higher with kitten diets containing up to 35% fat DM to meet energy requirements.  
 
Besides a requirement for linoleic and arachidonic fatty acids, kittens require docosahexaenoic 
acid (DHA; 20:6n-3). This fatty acid is required for normal neural, retinal, and auditory 
development. This requirement in kittens may be more critical than in puppies as cat’s have such 
a reduced ability to convert short chained fatty acids to DHA. The minimum, recommended 
allowance for DHA plus eicosapentaenoic acid (EPA) is 0.01% DM. The EPA must not exceed 
60% of the total. This means DHA specifically must be at least 40% of the total DHA + EPA, or 
0.004% DM in the optimal kitten diet.4  
 
The weaned kitten is fairly insensitive to an inverse calcium phosphorous ratio. Excess calcium 
intake does not result in orthopedic disease as seen in puppies, but does decrease magnesium 
availability. With diets that are calcium deficient and contain excess phosphorus, we can see 
nutritional secondary hyperparathyroidism.4 An all meat diet that is not supplemented 
appropriately can result in this disease state in kittens. Correcting the calcium phosphorus ratio to 
1.2: 1 to 2: 1 will correct the problem; additional calcium supplement may lead to hypercalcemia 
and is not recommended.   
 
Adult feline  
Nutritional recommendations for the adult cat should be to maintain optimal health. The most 
common health issues for the adult cat are obesity, dental disease, feline urinary issues, kidney 
disease, cancer, and osteoarthritis. It is noteworthy there are a number of nutritional therapies 
that are discussed as part of treatment plans for the most common adult feline diseases.  
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Obesity has been reported with a prevalence of 30 to 40% and is associated with numerous 
health issues. Nutritional recommendations should be appropriate for the individual feline after 
physical examination, feeding history, environmental issues, activity level, laboratory and/or 
clinical information.3,5 Controversies regarding specific nutrient content of the ideal feline diet 
are slowly being resolved as the pet industry recognizes the cat as a true carnivore.  
 
The only nutritional modification proven to slow aging and increase the lifespan of our patients 
is caloric restriction. Reducing caloric intake to 20 to 30% while maintain essential nutrient 
requirements, slows aging and disease suceptability to cancer, renal disease, arthritis, and 
immune mediated diseases in the animal models studied.6   
 
Geriatric Feline 
Age associated changes in physiological function include reduced digestive function, smell, 
taste, decrease in thirst sensitivity, decreased liver function, decrease in renal function, loss of 
lean body mass, degenerative joint disease, and decrease activity to stimuli and cognitive decline. 
Each geriatric cat should be evaluated to prioritize aging concerns and a nutritional plan 
formulated to address those critical health concerns.  
 
It has been reported that the prevalence of obesity declines in cats after seven years of age 
whereas the prevalence of underweight cats increases dramatically after 11 years of age. Both 
obesity and cachexia significantly increases the risk of mortality in cats over the age of eight 
years of age, with obese cats having nearly three times the likelihood of death than cats of 
optimal weight.  
 
Body weight loss seems to be an early indicator of chronic disease in geriatric cats. In one study, 
body weight data from 258 cats were evaluated retrospectively. A definite pattern emerged 
between body weight change and death secondary to various diseases. It was reported that cats 
dying from cancer, renal failure, and thyroid disease began to lose weight 2.5 years before 
death.3,6,7 This highlights the importance of careful monitoring of the geriatric cat as well to 
include nutritional assessment and weight management. Body condition scoring, muscle 
condition scoring and body weight (on the same scale) should be an integral part of evaluating 
the geriatric cat.  
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Nutritional Management in Urolithiasis 
Donna M. Raditic DVM, DACVN, CVA 

 
Objective:  

1. Understanding the role of nutrition in canine and feline struvite and calcium oxalate 
urolithiasis. 
 

Urolithiasis occurs commonly in dogs and cats and approximately 98% occur in the lower 
urinary tract. In humans, renaliths predominate and are most often calcium oxalate. Urolith 
formation occurs with sustained alterations in urine composition that promotes supersaturation of 
one or more substances in urine resulting in precipitation and subsequent organization and 
growth into uroliths Approximately 80% of canine uroliths and 90% of feline uroliths are either 
struvite or calcium oxalate. Calcium oxalate and struvite occur at approximately even frequency 
although struvite occurs more commonly now. The third most common type of mineral urolith is 
urate. Urolith formation is dependent on a combination of many factors including: urine pH, state 
of saturation – related to concentrations of minerals in urine, inhibitors and promoters of urolith 
formation, complexors, and macrocrystalline matrix.1,2,3 
 

STRUVITE UROLITHIASIS 
Infection-induced struvite uroliths are the most common form occurring in dogs; whereas sterile 
struvite is the most common form occurring in cats. However, any animal that develops a 
bacterial urinary tract infection with a urease-producing micro-organism can develop infection-
induced struvite uroliths. Sterile struvite uroliths have been documented to occur in dogs, but it is 
very rare. 
 
Dogs   
Struvite uroliths typically, but not always, form in female dogs (because of their higher risk for 
development of a bacterial urinary tract infection (UTI)), and in dogs with immunosuppressive 
diseases or receiving immunosuppressive therapy. Immunosuppression increases the rate of UTI; 
therefore, struvite urolith formation. They can occur at any age, but are more common in young 
adult dogs. Sterile struvite uroliths have been reported in dogs, specifically a family of related 
English Cocker spaniels; however, they are rare. Occasionally, a dog will have an infection-
induced struvite stone, but a urine culture will reveal no growth. Culture of the stone invariably 
yields a bacterial organism; however, laboratories do not routinely culture uroliths. You must 
specifically request stone culture and sensitivity.3 

 
Cats  
Sterile struvite is the most common type of struvite urolith occurring in cats. It typically occurs 
in young adult cats. In older cats (>10 years) and in kittens (<1 year), infection-induced struvite 
urolith formation is more common than formation of sterile struvite uroliths because of their 
increased risk for development of a bacterial urinary tract infection.2 

 
It is important to note that crystalluria is not synonymous with urolithiasis. In healthy dogs, more 
than 50% of urine samples will contain struvite crystals without a bacterial urinary tract infection 
and without subsequent urolith formation. Likewise, some animals with active stone disease will 
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not have crystals; however, most animals with active struvite stone disease will have crystalluria. 
Calcium oxalate uroliths are less likely to form crystalluria.3 

 
 
Patients with struvite uroliths have alkaluria and often struvite crystalluria. A bacterial UTI 
usually with Staphylococcus spp. and occasionally Enterococcus spp. or Proteus spp. is 
commonly present because it produces the enzyme, urease. Struvite uroliths are radiodense and 
often large and numerous when infection-induced and small and often wafer-shaped or round if 
sterile.3 

 
Treatment  
Struvite uroliths may be removed surgically or through minimally invasive procedures, but are 
amenable to medical dissolution. Struvite uroliths may be dissolved by inducing an acidic urine 
pH, increasing urine volume (decreased urine specific gravity), and feeding a diet that is 
restricted in magnesium and phosphorous. With infection induced struvite uroliths, an 
antimicrobial agent is recommended during the entire time of dissolution. This is because 
uroliths are primarily composed of mineral (in this case, magnesium, ammonium, and 
phosphate); however, approximately 5% of the urolith is matrix, which is a substance that holds 
the minerals together. As infection-induced struvite stones form, bacteria are trapped in the 
matrix and with dissolution these bacterium are released.  
 
Uroliths dissolve in a fashion similar to ice cubes dissolving in water; that is, from the outer 
layers to the inner layers. As minerals are leached out of the urolith into the modified urine the 
matrix is released as well and so are the bacteria that are trapped in this matrix. If antimicrobial 
agents have been discontinued during dissolution, then the released bacteria will re-initiate a 
UTI, which can lead to reformation of infection-induced struvite uroliths. Dissolution will fail 
and uroliths may regrow.   
 
The average dissolution time is 8 weeks for infection induced struvite and 2 to 4 weeks with 
sterile struvite uroliths. A recent study demonstrated that a specific struvite dissolution diet 
induced dissolution in an average of 2 weeks while feeding a struvite/oxalate preventative diet 
induced dissolution in an average of 4 weeks in cats with sterile struvite uroliths. Once uroliths 
are dissolved radiographically, dissolution therapy should continue for an additional 2 to 4 
weeks.3 

  
An alternative dissolution protocol has been shown to be effective in greater than 80% of dogs. 
In this protocol, the diet is not changed; instead a urinary acidifier (e.g. d,l-methionine 100 
mg/kg PO q12h) is administered in combination with an appropriate antibiotic for the organism 
responsible for struvite formation.4 

 
Prevention  
With infection induced struvite uroliths, prevention and treatment of UTI will prevent recurrence 
because it is the UTI that causes these stones to form. There are no studies that demonstrate diet 
as an effective strategy to prevent reoccurrences. In our clinical experience, it is still worthwhile 
to evaluate the patient for any medical conditions that may predispose the patient to 
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reoccurrence. Overweight patients, other concurrent medical conditions, environmental and 
feeding method may be nutritionally manipulated to prevent reoccurrence.  
 
With sterile struvite uroliths, prevention involves change of diet to one that is acidifying, induces 
a diuresis, and is lower in magnesium and phosphorous. Individual patient evaluation is 
considered in formulating a nutritional plan for the prevention of sterile struvite uroliths.  
 
CALCIUM OXALATE 
Calcium oxalate accounts for 40-50% of all uroliths. Risk factors for calcium oxalate formation 
included increased urinary and/or oxalate excretion and aciduria. Calcium oxalate uroliths tend 
to occur in middle-aged or older dogs and cats. Long-haired and Ragdoll cats and small breed 
and Bichon dogs have an increased incidence. Aciduria is usually present while calcium oxalate 
crystalluria is present in less than 50% of cases. Hypercalcemia occurs in 20 to 35% of cats 
(usually idiopathic in origin) and 4% of dogs (usually primary hyperparathyroidism). 
Hyperadrenocorticism is a risk for calcium oxalate formation in dogs.5 

 
Treatment   
At present, there are no medical dissolution protocols for dogs and cats with calcium oxalate 
uroliths. If calcium oxalate uroliths are causing clinical signs, then they must be physically 
removed. Conventional treatments include most commonly cystotomy. Other options include 
catheter assisted retrieval, voiding urohydropropulsion, cystoscopy with retrieval and laser 
lithotripsy, and cystoscopic-assisted cystotomy.6 

 
Prevention  
Calcium oxalate uroliths are recurrent; therefore, preventative measures are warranted. There is 
an approximate 10% recurrence at 6 months and 35% recurrence at 12 months. The goal of 
prevention is lower the amount of calcium oxalate by decreasing urinary levels of calcium and 
oxalate and by increasing urine volume in order to dilute the minerals. Careful attention to 
calcium metabolism and oxalate formation in the urine has been evaluated in humans and animal 
models to evaluate diet for the prevention on calcium oxalate uroliths and more commonly in 
humans, renaliths.5  
 
In cats with idiopathic hypercalcemia and calcium oxalate uroliths conventional nutritional 
recommendations are to feed a high fiber, mineral restricted diet and administer an alkalinizing 
agent (Potassium citrate: initial dose of 75 mg/kg PO q12h and adjust to a urine pH of 7.5). In 
cats without hypercalcemia, conventional nutritional recommendations include feeding a diet 
that induces a diuresis, is mineral restricted, and induces a neutral to alkaline urine pH. There are 
several feline therapeutic diets formulated to prevent struvite and calcium oxalate including 
Prescription Diet c/d Urinary Stress, Royal Canin S/O, and Purina CNM UR st/ox.  
 
In dogs with calcium oxalate uroliths, nutritional recommendations are to feed a diet that is 
mineral restricted, diuresing, and alkalinizing. There are 2 therapeutic canine diets available: 
Prescription Diet u/d and Royal Canin S/O. Alternatively, a higher fiber diet with supplemental 
potassium citrate may be used. 
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The goals of dietary prevention include reducing calcium and oxalic acid concentrations in urine, 
promoting high concentration and activity of inhibitors of calcium oxalate crystal growth and 
aggregation in urine, and maintaining dilute urine. Nutrients that should be evaluated include 
calcium, oxalic acid, sodium, phosphorus, magnesium, protein, Vitamin B6, C, D, fiber, and 
water in the diet.5  
 
Oral potassium citrate may be beneficial in managing calcium oxalate uroliths because it is a 
calcium oxalate inhibitor and because it is alkalinizing in nature. Vitamin B6 increases 
metabolism of glyoxylate, a precursor of oxalic acid, to glycine thereby decreasing urinary 
oxalate excretion. One study in adult calcium oxalate forming dogs showed lower plasma B6 
levels when compared with non-urolith forming dogs. Thiazide diuretics induce diuresis and 
decrease urinary calcium excretion by increasing absorption from urine. Glucocorticoids have 
been recommended to decrease blood calcium concentrations in cats with idiopathic 
hypercalcemia; however, they do so by increasing urinary excretion. Bisphosphonates have been 
recommended for cats with idiopathic hypercalcemia; however, no studies have been published.5 
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Nutritional Management in Hepatobiliary Diseases 
Donna M. Raditic DVM, DACVN, CVA 

 
Objectives: 

1. Understanding the pathophysiology of hepatic disease in dogs and cats  
2. Understanding conventional medical and nutritional management of hepatic disease in 

dogs and cats 
 
Liver disease in dogs and cats may be chronic and progressive in nature. These diseases include 
cirrhosis, chronic active hepatitis, copper storage disease, toxic hepatopathy, cholangiohepatitis, 
idiopathic fibrosis, cholecystitis, and congenital vascular anomaly. The most common canine 
hepatic disease reported in the literature is microvascular dysplasia (MVD). Hepatic changes 
associated with these diseases are frequently irreversible.1 An understanding of the 
pathophysiology of chronic liver disease can aid in the development of therapeutic goals and 
expectations. Medical management of chronic liver disease is a challenge many veterinarians 
must face, and the use of nutrition will be the focus of this discussion. 
 
Chronic active hepatitis is a poorly defined syndrome characterized histologically by periportal 
infiltrates of mononuclear cells. Fibrosis is a typical feature, often extending from portal triads to 
hepatic parenchyma. Tracts of necrosis (bridging necrosis) from portal area to portal area or from 
portal area to hepatic veins are seen in advanced cases. Bile duct hyperplasia is common and 
cholestasis, along with copper and iron accumulation in hepatocytes, may occur. Multiple 
etiologies have been proposed, including immune mediated, viral, bacterial (Leptospirosis), drug 
toxicity, or copper toxicity.1,2 

 
Immune mediated hepatitis is being intensely studied in the human literature. Our patients, 
especially breeds predisposed to hepatitis may be models and play a future role in translational 
research. Detection of anti-nuclear and anti-liver membrane protein antibodies supports an 
immune-mediated cause.3,4 In reviewing these studies, we may need to reclassify hepatitis in 
veterinary medicine, i.e. there may exist primary copper storage (Bedlington terrier) hepatitis vs. 
secondary copper storage hepatitis (Cocker spaniel). 
  
The liver’s response to injury is similar no matter what the primary insult. Initial injury leads to 
release of cytokines and inflammatory mediators that recruit inflammatory cells. Portal areas are 
the first regions affected. Inflammation can lead to necrosis of hepatocytes, which initiates 
further inflammation. The liver’s response to necrosis is regeneration of hepatocytes and bile 
duct epithelium. Collagen production is increased, and over time, the architectural framework of 
the liver may be destroyed. Bridging fibrosis and cirrhosis of liver tissue occurs. Chronic liver 
damage may result in microvascular shunting, portal hypertension and acquired vascular shunt 
formation.1,5,6 

 
Goals of treatment for chronic inflammatory liver disease are: eliminate the causative agent (if 
possible), reduce inflammation, minimize fibrosis, optimize conditions for hepatic regeneration, 
and control complications such as hepatic encephalopathy, gastrointestinal signs, infection, and 
ascites. It is important to note that gastric inflammation and ulceration are commonplace in the 
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patient with hepatitis. Reluctance to eat may be the only overt symptom of GI disease secondary 
to hepatic disease.  
 
A causative agent is identified in some cases of liver disease. Culture of hepatic tissue or bile 
may identify a bacterial infection. Infection with Leptospirosis or other bacteria can be treated 
with antibiotics. Exposure to a potentially toxic drug such as carprofen or CCNU should be 
eliminated. Portosystemic shunts are corrected surgically if possible whereas medical 
management is required for non- surgical MVD patients.    
 
Medical management 
Conventional therapies include prednisone with chronic hepatitis for its anti-inflammatory effect.  
Other beneficial properties include antifibrotic, choleretic, increased appetite, stimulation of 
gluconeogenesis, and overall improvement in well-being. Controlled studies have not been done 
to confirm its efficacy, but prednisone-treated dogs had significantly longer survival times than 
non-steroid treated dogs with chronic hepatitis. Recommended starting dose is 1.1-2.2 mg/kg 
q12hr PO, which is gradually reduced to 0.6 mg/kg q24hr PO when a clinical response is noted.  
Disadvantages of steroid use include water retention, increased catabolic rate, gastric ulceration, 
risk of secondary infections, iatrogenic hyperadrenocorticism, and liver enzyme induction, which 
complicates assessment of liver enzyme activities over time. Dexamethasone (0.22 mg/kg q24hr 
PO) may be preferred for animals with ascites or edema because it lacks mineralocorticoid 
activity.5 

 
Other immunosuppressive agents to consider for dogs and cats include Azathioprine (0.5-2.2 
mg/kg q24hr PO), cyclophosphamide (50 mg/m2 or 1-2.5 mg/kg PO q24hr for 4 days then 
discontinue for 3 days; alternatively, dose may be given q48hr PO), chlorambucil (0.25-0.5 
mg/kg q24-72hr PO), methotrexate (2.5 mg/m2 q24hr PO in dogs; 2.5-5 mg/m2 2-3 times per 
week PO), and cyclosporin (10-30 mg/kg q24hr PO). Data for response to these drugs is lacking.  
The addition of Azathioprine or another immunosuppressive agent can allow for reduction in 
steroid dose to lessen side effects. Methotrexate has been used in some cats with chronic 
lymphocytic portal hepatitis using a low dose pulse therapy. Azathioprine should be used 
cautiously if at all in cats.5 

 
Another therapeutic goal is to minimize fibrosis. As mentioned, prednisone has some antifibrotic 
effect. Colchicine inhibits collagen formation through several mechanisms and may promote 
collagen degradation as well by increasing collagenase activity. The drug also has an anti-
inflammatory effect through modulation of circulating cytokines. The starting dose is 0.03 mg/kg 
q24hr PO. Gastrointestinal side effects can occur. Other drugs with potential antifibrotic effects 
include penicillamine, zinc, prostaglandin E, interferon, and antioxidants such as vitamin E. D-
penicillamine (10-15 mg/kg q12hr PO) is a cupruretic agent, but it also inhibits collagen 
formation; however, it is associated with a high incidence of gastrointestinal side effects. It 
should be given on an empty stomach for maximum effect. Zinc is also used to decrease hepatic 
copper accumulation, but it has antifibrotic properties. Zinc (acetate or gluconate; 200 mg of 
elemental zinc q24hr PO for a 10-25 kg dog) administration has few side effects, although 
excessive administration may inhibit iron absorption and toxic levels may cause hemolysis.  
Oxidant liver injury is thought to play a role in progression of chronic inflammatory or 
cholestatic liver disease.  Free radical-mediated lipid peroxidation may also play a role in hepatic 
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fibrogenesis. Vitamin E (100-400 IU q12hr PO) has been suggested, but its efficacy is 
unproven.5,6 

 
Cholestasis is a common feature of chronic liver disease. Chronic liver disease causes disruption 
of normal processing of bile acids, causing increased amounts of lipophilic and cytotoxic 
dihydroxy bile acids. Ursodeoxycholic acid (ursodiol) is a synthetic hydrophilic bile acid that has 
a choleretic effect. The drug may increase concentration of non-toxic bile acids or may have a 
direct protective effect on hepatocytes. In addition, the drug may have an anti-inflammatory 
effect. Use of this drug in patients with bile duct obstruction is contraindicated. Starting dose is 
5-7.5 mg/kg q12hr or 10-15 mg/kg q24hr PO. Reformulation of the drug is often necessary 
because ursodiol is only available as a 300 mg capsule. Cost may be prohibitive for large dogs. 
No controlled studies on its efficacy exist in veterinary medicine, but in our clinical experience 
we have used this drug in conjunction with other medications for chronic liver disease and feel it 
has a favorable effect.5  
 
Nutrition and chronic liver disease 
Dietary management can accomplish many aspects of treatment of chronic liver disease. It 
should be noted that the liver plays a huge role in digestion, as an immune organ, in 
detoxification, and in other metabolic roles in the body. It is critical to optimize nutrition in the 
patient with any hepatic compromise despite the ability of the liver to withstand long term 
disease states. 
 
The goals of nutritional management of chronic liver disease include maintaining normal 
metabolism, correcting excesses and deficiencies that may occur with liver disease, avoiding 
accumulation of toxic by-products, and providing substances to support hepatocellular health.  
Because the liver is crucial to whole body metabolism, all aspects of metabolism are affected by 
liver failure. Carbohydrate metabolism is altered because of hyperglucagonemia, an altered 
insulin/glucagons ratio, insulin resistance, increased epinephrine and cortisol, increased 
glycogenolysis and gluconeogenesis, and decreased glycolysis. Alterations in protein metabolism 
include hyperammonemia; hyperuric academia, altered branched chain/aromatic amino acid 
ratio, and decreased hepatic protein synthesis.1,7,8,9 

 
There is no ideal diet for the patient with hepatitis, but some common nutritional parameters 
have been reported. In our clinical experience, each hepatic patient should be evaluated 
individually and a nutritional plan outlined. Reevaluation as the patient ages or the disease 
progresses is required and new nutritional goals established.  
 
In general an ideal diet for long term management of liver disease is one containing highly 
digestible, high biological value protein that is high in branched chain amino acids and arginine, 
but low in aromatic amino acids and methionine. The diet should contain highly available 
carbohydrate as the primary energy source, low levels of fat, and very palatable.  
 
Historically, reports using dietary protein restriction are recommended, but it is often not 
necessary if hepatoencephalopathy is absent. Often protein restriction is recommended for 
patients with hepatitis with parameter’s reported as follows: dogs 15-20% (dry matter) protein 
and for adult cats 30-35% (dry matter). This recommendation may not be an ideal diet especially 
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if the patient has hypoalbuminemia or active hepatic disease. If hypoalbuminemia is present, 
supplemental protein using a high biological value are needed. The diet should also contain 
adequate or increased levels of potassium (0.8-1% dry matter) especially in animals receiving 
diuretics.1   
 
In animals with copper-associated hepatopathy, diets should contain ≤5 ppm copper (dry matter). 
Other nutrients to consider in the patient with liver disease include carnitine and fiber. Dietary 
fiber may be beneficial in patients with hepatobiliary disease. Dietary fiber reduces availability 
and production of nitrogenous wastes in the gastrointestinal tract. Fermentable fiber may be more 
beneficial than nonfermentable fiber, although this also my need to be individualized for the 
hepatic patient. Carnitine is an amino acid involved in the metabolism of lipids and may be 
beneficial if hepatic lipid accumulation is present. 
 
Hepatoencephalopathy 
Management of hepatoencephalopathy (HE) is a complicated disease and can be seen with a 
shunt in a young patient or as a sequel to development of portosystemic shunting from chronic 
endstage hepatitis. Complications must be anticipated and recognized in patients with chronic 
liver disease. Deterioration of liver function can lead to hepatic encephalopathy (HE), a term 
referring to neurologic abnormalities that develop secondary to portosystemic shunting. Other 
proposed mechanisms for HE include direct neurotoxic effects of ammonia, synergistic toxins 
such as mercaptans and short chain fatty acids, altered amino acid metabolism, altered 
monoamine neurotransmitter synthesis, production of false neurotransmitters, and altered GABA 
metabolism. Precipitating factors such as hypokalemia, alkalosis, azotemia, GI hemorrhage and 
infection should be corrected. Potential neurologic toxins (ammonia) are produced in the gut by 
bacteria or through protein metabolism.1,7 

 
Conventional nutritional recommendations of decreasing dietary protein intake, evacuating the 
colon, reducing bacterial numbers with antibiotics, and lowering the pH in the colon can reduce 
ammonia production and absorption. An acidic pH is a hostile environment for urease-producing 
bacteria, and allows ammonia to be converted to ammonium, which is poorly absorbed from the 
colon. Key nutrition concerns in HE include energy density, protein, arginine, taurine, sodium, 
copper, zinc, iron, vitamin E and C.1,8,9   
 
Although blood ammonia levels increase with HE, ammonia is probably only one of many 
neurotoxic substances that increase. Pharmacologically preventing absorption from the 
gastrointestinal tract may decrease blood ammonia levels and possibly other toxic substance 
levels. Antibiotics with activity against urease-producing bacteria include Neomycin (22 mg/kg 
q8-12hr PO), Metronidazole (7.5 mg/kg q12hr PO), and Amoxicillin (22 mg/kg q12hr PO).  
Lactulose is a mainstay of therapy for the HE patient. It is a nonabsorbable sugar and has several 
effects including: decreasing the pH of colonic contents resulting in ion trapping of ammonia; 
increasing gastrointestinal transit time thereby limiting absorption of toxic substances; 
suppressing urease-producing microbes; and diluting out toxic substances by its osmotic action. 
Lactulose is administered at 0.25-0.5 ml/kg q8-12hr PO, but it must be tailored to the individual 
patient to maintain a soft stool.5  
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Gastrointestinal complications including anorexia, vomiting, and diarrhea are common in 
patients with chronic liver disease. Intestinal ulceration may also develop, which can precipitate 
development of HE. Gastrointestinal protectants such as Sucralfate (0.25 gm/cat or 0.5-1 
gm/dog, or 1 gm tablet/25 kg q8-12hr PO) may be administered to treat ulcers. Additionally, H2-
blocking agents may minimize gastric ulcer development. These include famotidine (0.5 – 1 
mg/kg q12-24hr PO), ranitidine (2-3.5 mg/kg q8-12hr PO), and cimetidine (10 mg/kg q6-8hr 
PO). There is some concern in using cimetidine because of its inhibition of the P-450 enzyme 
system, although it has been used safely in patients with liver failure. Ranitidine has less 
inhibition of P-450 enzyme activity that cimetidine does. Metoclopramide (0.2-0.4 mg/kg q6-
12hr PO) can be used to reduce nausea and vomiting.5 

 
Hepatoencephalopathy is usually characterized by depression, salivation, and anorexia, but 
seizures may occur. Seizures are often controlled by medical management of HE; however, 
should seizures persist, anticonvulsant therapy may be initiated. Most anticonvulsants undergo 
hepatic metabolism; therefore, they should be administered cautiously, and dosages may need to 
be adjusted. As a general rule, benzodiazepines should be avoided because of their association 
with hepatic necrosis in animals with pre-existing liver disease.5 
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Nutritional Management in Neoplastic Disorders 
Donna M. Raditic DVM, DACVN, CVA 

 
Objective 

1. Understanding the role of nutrition in the cancer patient 
 
Owners are highly motivated to be a part of the health care of their pet with cancer and they are 
requesting nutritional guidance. It is critical that the veterinarian and health care team addresses 
this at the time of diagnosis. This is an opportunity for a veterinarian to formalize the 
veterinarian and health care team-owner- patient bond. It has been reported that human oncology 
patients use nutrition and natural products to empower themselves, attempt to take control of 
their health, and increase quality of life.1 With the strength of the human animal bond, it is 
logical to respect these same emotions when an owner is facing cancer in their pet. Regardless of 
final outcome, owners are grateful and more satisfied when their pet with cancer is treated with a 
plan that integrates thoughtful nutrition, supplements with conventional therapies.2  
 
PATIENT ASSESSMENT 

Four phases of metabolic and clinical alterations have been described in cancer patients. Phase 1 
or the preclinical “silent” phase is where patients do not exhibit overt signs, but subtle behavior 
changes are noted.3 The owner may describe the patient as “older, slowing down, less active, or 
not following normal routines.”  
 
Phase 1 & 2 
Phase 1 has metabolic changes including hyperlactatemia, hyperinsulinemia, and alterations in 
blood amino acid profiles. The next phase is the observation of clinical signs including lethargy, 
weight loss, and/or anorexia. When these patients are undergoing chemotherapy, radiation or 
other conventional treatment they may have side effects that may alter nutrient intake and use, 
and thus the nutrition support plan is needed.3  
 
Phase 3: Cancer Cachexia 
Marked debilitation, weakness and biochemical evidence of negative nitrogen balance such as 
hypoalbuminemia characterizes Phase 3 or cancer cachexia. The patients begin to lose protein 
and body stores while owners report chronic vomiting, diarrhea, weakness, and weight loss.3 
It is known in the human literature that most cancer patients experience weight loss at some time 
as their disease progresses. Malnutrition increases risk of treatment complications and may lead 
to poor treatment response and/or tolerance, reduced quality of life, and poor outcomes. 
Differentiation between malnutrition and cachexia must be identified.  
 
Malnutrition (under nutrition) is defined as a state of nutrition in which a deficiency of energy, 
protein and other nutrients adversely affects body composition, function, and clinical outcome. 
The most common cause of malnutrition is reduced food intake. Cancer patients may have a 
reduced food intake as a consequence of treatments causing nausea and vomiting, malabsorption, 
anorexia, fatigue, and pain.4 Strong evidence supports nutritional intervention to maintain the 
patients weigh with high energy, high protein diets or texture modification, supplements, and/or 
enteral feeding.  
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However, a major hurdle in implementing an appropriate treatment for the weight-losing patient 
is differentiating between simple malnutrition and cancer cachexia. Progressive weight loss in 
cancer cachexia, as per definition, is in excess of that explained solely by reduced food intake; 
therefore, it is unlikely to be effectively treated by satisfying any deficit in intake alone. Cancer 
cachexia requires a multi- modal approach. 
 
It is imperative to use clinical judgment when evaluating weight loss, as there are no precise 
biochemical cutoffs in cachexia versus malnutrition and the definitions vary. Irrespective of 
malnutrition or cancer cachexia, nutrition intervention should play a pivotal role in any 
multimodal management plan. Owners should be counseled to monitor patient intake and report 
any change in eating behavior and gastrointestinal dysfunction. 
 
Phase 4:  
Recovery and/or remission are where the cancer is eliminated. It is known that metabolic 
alterations persist in some patients despite elimination or control of the cancer. Cancer patients 
can develop food aversions in this phase and at any time because of treatment-induced alterations 
in taste and smell. Warming foods, paper plates, feeding or flavoring with strong smelling foods 
may be useful to encourage normal intake. 
 
ASSESSING NUTRITIONAL STATUS 
Currently no single “gold standard” test exists for determining a cancer patient’s nutritional 
status. Body condition scoring, muscle scoring, and body weight changes are the most practical 
tools for monitoring the overall nutritional effects of cancer and cancer treatment in dogs and 
cats. 
 
TUMOR STAGING  
Veterinarians can use tumor staging which may correlate with clinical behavior in certain types 
of cancer and help determine whether a tumor will respond to nutritional management. In known 
tumor types, grading the degree of malignancy histologically predicts biologic behavior. 
Although a direct relationship between tumor grade and nutritional status including cancer 
cachexia has not been established, it is logical to consider aggressive cancers to cause more 
pronounced systemic effects on body condition and weight. Aggressive nutritional therapies may 
be applied to higher grade tumors.  
 
It is important though to realize even a benign tumor can significantly affect the nutritional status 
of a dog or cat if it interferes with intake or assimilation. Oral tumors such as carcinoma in cats 
may inhibit food intake, and intestinal tumors such as lymphomas, can cause poor nutrient 
absorption, decreased appetite and diarrhea. 
 
CANCER METABOLISM  
The progress of cancer research has been increased with the metabolic concept that cancer cells 
use “reprogramming of energy metabolism”. Understanding cancer metabolism provides novel 
therapeutic targets for inhibiting tumor growth. Early studies in the 1920’s demonstrated the high 
rate of glucose uptake and lactate production by cancer cells compared to normal tissues even in 
the presence of oxygen called the Warburg effect. It has been demonstrated cancer cells use 
glycolytic pathways as it produces ATP more rapidly than oxidative phosphorylation. Although 
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glycolysis is a less efficient pathway for energy production it is thought the faster rate of ATP 
production may provide for rapid cell proliferation. 
 
Glycolysis  
It is also known that the glycolytic pathway may provide for other molecules that are beneficial 
for cancer cell survival including lipids, nucleotides, NADPH, and amino acids. The glycolytic 
products lactate and H+ provide a constant acidic extracellular environment which favors cancer 
proliferation and invasion. A high rate of aerobic glycolysis is now considered the hallmark of 
cancer cell metabolism. This dependence on aerobic glycolysis offers attractive potential 
therapeutic targets that can selectively kill cancer cells.   
 
Metabolic targeting 
Unfortunately normal cells utilize this type of metabolism; therefore the challenge is to 
selectively target cancer cells without harming normal proliferating cell populations. Potential 
candidates for targeting include GLUT 1 receptors, Hexokinase II, pyruvate kinase, lactate 
dehydrogenase A, and glucose 6 - pyruvate dehydrogenase, which are all overexpressed in 
cancer cell metabolism. Increasing interest and research into cancer cell metabolism has already 
generated new potential therapies, but concern has been low selectivity and specificity along 
with toxic effects on normal cells.5 The question now is what is the best way to target the 
metabolism of cancer cells? 
 
Metabolic profiling  
Identifying the different metabolic profiles of different cancers may allow for effective targeting 
of the predominant energy pathway to produce effective metabolism- target agents. Finally the 
development of specific delivery systems to allow metabolic- target agents to be delivered to 
exact tumor sites may increase specificity. An example of this is the nanoparticle intervention 
which has been shown to be effective in mouse and human cancer cell lines. In conclusion, 
altered energy metabolism in cancer cells provides a unique opportunity to develop new and 
more effective anticancer therapies.6   
 
KEY NUTRIENTS OF CONCERN 
Studies demonstrate that carbohydrate, lipid and protein metabolism is altered well before 
clinical disease and certainly in patients with cachexia. This altered metabolic state persists in 
patients in remission or those who have recovered from their disease. Human survivors report 
many changes in dietary preferences, food intake, digestive functions, skin, hair, and nail growth 
as well as other body systems after chemotherapy, surgery and/or radiation treatment protocols. 
More research is needed in veterinary medicine to identify other nutritional factors for cancer 
patients. Despite limited veterinary studies, critical evaluation of the data combined with known 
nutritional requirements of dogs and cats allows the use of translational research and 
extrapolation from human data to improve the nutritional status of our patients. 
 
NUTRIENT RECOMMENDATIONS 

Soluble Carbohydrates 
Nutrient composition of the diet should be altered to potentially minimize the physiological 
response of stress and slow tumor progression. Studies demonstrate poor utilization of soluble 
carbohydrates due to peripheral insulin resistance and feeding high levels can cause 
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hyperglycemia, hepatic dysfunction, hyperlactatemia, glucosuria, and hyperosmolarity. 
Utilization of glucose- and lactate-containing fluids should generally be avoided in the critically 
ill cancer patient. And the recommended soluble carbohydrate level in the diet for canine and 
feline cancer patients should contain no more than 25% DM.3 

 
Protein 
The data and focus on protein metabolism is less compared to research in fat and fatty acids in 
cancer patients. Most studies are in dogs with cancer despite the unique protein requirements of 
cats. From limited veterinary research and extrapolation from non -veterinary species published 
recommendations are dietary protein levels in foods for cancer patients should exceed levels 
normally used for maintenance of adult animals. This assumes normal renal and/or liver function 
from diagnostic testing. The protein levels in foods for dogs with cancer are 30 to 45% DM 
suggested protein levels in foods for cats with cancer are 40 to 50% DM.3,6 

 
Fats and Fatty Acids 
More studies are needed to determine specifics to match fat levels, amounts of N-6 and N-3, N-6 
to N-3 ratios to different tumor types and tumor staging in dogs and cats. Current published 
recommendations continue to be focused on foods with increased fat calories (25 to 40% DM 
fat); increased levels of dietary omega-3 fatty acids (>5.0% DM) and an N-6: N-3 fatty acid ratio 
approximating 1:1.3 These recommendations should be critically evaluated in cancer patients 
with gastrointestinal disease either primary or secondary as high fat diets can be problematic.  
 
FEEDING PLAN 
Conventional treatments in dogs and cats result in a range of metabolic/nutritional abnormalities 
and known metabolic derangements are common to most types of cancer. Understanding these 
principles provide the basis for development of a feeding plan for cancer patients. To identify the 
key nutritional factors veterinarians should combine patient assessment including history, 
physical examination and diagnostics with known etiopathogenesis of the cancer. This 
summation will provide nutritional support of cancer patients that is individualized.  
The veterinarians should outline nutritional therapy with the overall prognosis of the patient 
clearly in mind so that the aggressiveness of dietary intervention (e.g., supportive, adjunctive, 
definitive) can be adjusted as needed. Owner education about the integral role nutrition plays in 
the total management of their pet’s disease is required. Expectations and limitations of dietary 
management should be discussed as an integral part of the overall treatment plan. 
 
KEYPOINTS FOR CANCER DIETS 

• Strong evidence that nutrition counseling increases dietary intake, maintains bodyweight, 
nutritional status and quality of life in cancer patients  

• We recommend dietary counseling for owners with pets with cancer to improve nutrition, 
impact symptoms, improve treatment response, quality of life, and possibly increase 
survival times 

• There continues to be a paucity of nutrition intervention studies in patients with cancer 
cachexia in both the human and veterinary literature 

• Regardless of whether patients are experiencing reduced dietary intake resulting in 
malnutrition or due to cachexia, nutrition is the cornerstone of multimodal treatment 
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• The use of N-3 fatty acids may have some positive effects in patients (Diets should 
contain >5.0% DM and a 1:1 N-6 to N-3 ratio) 

• Cancer diets nutrient content recommendation: Carbohydrate 25% or less; Protein 30 to 
45% DM for the dog and 40 to 50% DM  for the cat; Fat 25 to 40% DM  

 
Specific nutrient use in veterinary cancer patients include omega three fatty acids, arginine, the 
branch chained amino acids (leucine, isoleucine, valine), calcitriol, retinoid, and antioxidants. 
These specific nutrients have been looked at and used beyond dietary levels for their 
antineoplastic properties.1,2,3  
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Micro Biome Restorative Therapy (MBRT) 
Margo Roman DVM, CVA, COT, CPT 

 
Objective: 

1. With over 100 Trillion Microbes in a normal human, and 85 % of your immune system 
coming from your GI tract, the Micro Biome has become known to increase health and help re-
store the body. Clostridium Difficil is what is standard treatment in humans when treating Giar-
dia, Lyme, Irritable Bowel Syndrome, Pancreatic Insufficiency, Cancer, Kidney, failure, Behav-
ior, Allergies and so many other ailments. 
 
Micro Biome Restorative Therapy (“MBRT”) is now the cutting edge way in which we can in-
crease the immune system's response. Because between 75% and 85% of the immune system 
comes from the G.I. tract, this logical stimulation and replacement of the gut flora seems to be 
key to helping the immune system. In a normal human being there over 100 trillion microbes that 
live in a symbiotic relationship within the body. From the mouth to the anus there are over 500 
species and thousands of subspecies that have never been identified. The National Institute of 
Health (NIH) is spending millions of dollars trying to map the genome of the micro biome of the 
gut. Medical breakthroughs may occur with this discovery of certain species that will help pre-
vent disease or absence of a species that may leave an animal/human prone to a physical or men-
tal weakness. 
 
The internal garden of our body nourishes all parts of us. All the precursors of our enzymes, neu-
rotransmitters, cytoplasm, cellular matrix and components most likely come from products and 
byproducts of the gut. The ability of the gut to absorb those intricate necessities is extremely im-
portant to a healthy body. 
 
Fecal transplantation has been around for many, many years. In early China “yellow soup,” a 
mixture of feces, was used for dysentery. In ancient Japan the traditional of ingestion for an 80-
year-old man was the feces of a virgin woman to help increase vitality. These gross but historic 
uses of Feces can give this behavior another look.  
 
Different families and cultures around the world most likely have different micro biomes. With 
different microbes within water and soil, an American might find it difficult to drink the local 
water of India as they may not have the other microbes so common in the locals that allows the 
native to ingest local street food and water without getting dysentery. After Indians leave India 
and live in the U.S. for 5 years, they cannot come home and eat street food without some con-
cern. Their GI tracts must have changed and the balance may be off, but they can return to their 
native diet in time. 
 
Since dogs and cats have lived through thousands of years of evolution of having a varied micro 
biome, returning them back to that balance is not difficult. In the wild, dogs, cats and carnivores 
kill their prey and then usually the first thing they ingest is the intestines which include part of 
the feces. This inoculation of the micro biome allows the body to digest other parts of that meal. 
Copraphagia in dogs and sometimes cats can be disgusting but not abnormal. Puppies are always 
putting things in their mouth and chewing it as their mothers licks their mouth and cleans their 
anuses. Lots of bacteria are exchanged. The mother is inoculating her puppy each day. 
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When a baby is in the womb it is sterile. When the mother is in labor she excretes lactobacillus 
and other bacteria in her vaginal fluid. When the baby comes through the birth canal this fluid 
gets into the baby’s eyes and mouth. Breast-feeding and kissing of the baby inoculates the baby 
with even more bacteria. In ancient China it's recommended that a new mother not take a bath for 
three months to allow the baby to receive better health. Some American Doolas ask new mothers 
not to bath for 1 week to allow this to happen. 
 
We are treating an array of medical conditions with MBRT. From all types of gastrointestinal 
problems like Giardia, Clostridium prefrenges, Clostridium Difficil and irritable bowel, we have 
seen amazing successes. We are treating and supporting Cancer, chronic and acute infections, 
liver and kidney issues as well as behavior and vitality. We are even treating unwanted cop-
rophagia. After they get a new MBRT they do not have as much desire to eat other stools as they 
possibly feel fulfilled. Their bodies were lacking something and now this innate need is satisfied. 
The ability for veterinarians to give selected feces to support so many conditions seems unimagi-
nable, but when it works it is so rewarding. 
 
We need to have good nutrition and supportive nutraceuticals before any transfer can occur. 
 
The terrain of the gut must be improved so that the new micro biome will find a new home. The 
analogy of “would you move into a home that had a concrete bed and chair with concrete walls 
and no amenities.” That is why we want to add: digestive enzymes. probiotics, colostrum glandu-
lars, fresh food, raw food, green tripe and other gut supportive nutrition before the fecal transfer. 
 
Evaluation of the animal’s levels of IgG IgA and IgM as well as thyroid function may be im-
portant as well. The use of Dr.Plechner’s  www.drplechner.com  immune endocrine test provides 
these parameters. Those animals with a weak immune globulins may need multiple fecal trans-
plant to retain good health. 
 
Removal of the biofilm within the gut is an important part of the success of the fecal transplant. 
Biofilm is an overgrowth of species of bacteria that deter the growth of the new bacteria. In con-
ventional medicine, use of more antibiotics to destroy this biofilm is the standard of treatment. 
The use of vancomycin and metronidazole are used to disinfect gut. Many times it's the use of 
these drugs that causes the imbalance in the first place. With the overuse of antibiotics in both 
human and veterinary medicine, destruction of the biome is unavoidable. The question is why 
use more antibiotics?  
 
The use of ozone therapy to reduce the biofilm and stimulate the mitochondria of the healthy gut 
mucosa is the way we are doing it at MASH in Hopkinton. With almost 1000 treatments we find 
this method positive and supportive. Ozone therapy is being used worldwide for many medical 
issues. It is standard care in the hospitals in Italy. From chronic and acute viral and bacterial in-
fections, wounds, MS, Lyme, cancer and auto-immune issues, ozone has been very helpful and 
many times curative. Hundreds of research articles are available in PubMed and in international 
journals. The basic concept of ozone therapy is that it works at the level of the mitochondria of 
each cell. The use of O2 and 03 within the Krebs cycle of each mitochondria is the key compo-
nent to why ozone therapy works. Something as simple as nurturing mitochondria will help the 
entire body heal faster. 
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Below are the methods that we use. 
The Oral MBRT Micro Biome Restorative Therapy MBRT's is actually really straight forward, if 
your patient can accept a pill popping. With a glove on, take a piece of stool from the donor and 
pop it like a big pill. Prime their interest by giving them a delicious treat like freeze dried lamb 
lung or freeze dried liver, then do the same as a chaser. Use some of the saline slurry that was 
given rectally and give a few cc’s orally. The first cases were all oral which were a one hand 
technique in which (well gloved) took the specimen out Lili the 10 year old standard poodle's 
rectum and had the donor just adjacent to her. After the procurement of the poop, I simply swept 
my arm upward and dropped it into the mouth of waiting donor. The donor received a cookie af-
terwards, as did loving dog Lili. It is easier to collect every morning while on a walk and bring 
the donors poop to the clinic. 

 
Appropriate fecal donors should have minimal exposure to chemicals, ranging from fluoride and 
chlorine in water supplies to chemical fertilizers or disinfectants used around the home. The sug-
gestions that we have are ideal and we believe that any practitioner should strive to attain a natu-
rally healthy donor that comes as close as possible to that ideal. We only use donors that are min-
imally vaccinated, with vaccines that do not contain mercury preservations and aluminum hy-
droxide. We use titers for protection, as well as natural pesticides instead of chemical flea and 
tick spot-on or oral compounds. Before donating, we give donors fecal parasite exams and screen 
them with Plechner’s Endocrine Immune Evaluation to check for normal immunoglobulin A, G, 
and M levels. Periodic PCR evaluations of the donors’	  feces also provide information about the 
gut composition. We believe a raw meat diet free from antibiotics and also full of organic pureed 
vegetables and organic non-genetically modified grains and seeds like oats, millet, and quinoa is 
important. We feel it is essential that donors not have taken antibiotics, non-steroidal anti-
inflammatory drugs, and other gastrointestinal suppressive medication, at least within the past 
several years, but most optimally to have never taken them during their lifetimes. There is a real 
concern that once the micro biome has been exposed to a course of antibiotics or strong chemi-
cals, many species can be eliminated from the balance forever, since they don’t spontaneously 
create themselves. Additionally, we look for donors that are physically active and raised with 
extensive time in outdoor natural environments. Optimal donors will be third generation animals 
raised naturally according to these criteria.  	  
	  
The fecal sample for donation is simply collected from the yard or litter box soon after defeca-
tion, making sure we are certain from which donor the sample is produced. It can also be manu-
ally extracted directly from the donor, but for humane reasons we prefer the first technique. For 
cats, we use a litter that does not have any odor-neutralizing antimicrobials which could affect 
the sample. Samples from multiple generations of dogs can be mixed to capture the experienced 
micro biome of an older dog and that of a young animal with all the natural growth hormones 
and youthful biome vigor. This process of combining biomes of different generations is called 
Micro Biome Mixology. The dogs have similar qualities but youthful hormones and growth fac-
tors seem to improve the results of the transfer. We see more sexual drive when we use intact 
animals. This happy demeanor can be really positive for an older spayed or neutered animal that 
may have never had sexual hormones running in her/his body. Since many animals are neutered 
really young the hormone and growth factors may have never had their surges. This resurge may 
be something that could be used in humans. Forget Viagra we could just need a teenage biome. It 
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is great to hear Owners come in and ask for the “Vienna poop”	  or the	  “Buda Poop”	  otherwise 
known as Vienna Honey Do Dos and Budapest Duncan Do Do’s. It always makes me smile to 
think that something as simple as poop can do so much. 	  

 
We use four methods to administer MBRT: a) a piece of stool given directly, orally; b) stool 
mixed with saline and placed in capsules and given orally; c) stool mixed with saline in plastic 
cups, filtered via a sieve and given rectally; and d) stool mixed in saline in a small personal 
blender and given rectally. To thoroughly implant the biome throughout the entire gastrointesti-
nal system, oral administration is the most effective, as it is more likely to repopulate the upper 
part of the GI system. However, going through gastric secretions may compromise some of the 
biome. Therefore, additionally doing a rectal infusion may ensure that more biome is transferred. 
Also, it is usually easier to administer the treatment rectally to animals that are resistant to oral 
administration. The Ozone Therapy is done before the MBRT is started. Subcutaneous ozonated 
saline is given first and then rectal insufflation with O3 gas (see chart for amounts and gamma.) 
We retain the ozone within the colon for about 5 minutes by tucking the tail. We then allow the 
dog or cat to defecate. At that point we introduce the MBRT.  
	  
a) The first method of administering MBRT is to give it orally in the form of a small feces ball 
pushed to the back of the throat of the recipient animal. We give the patient a freezer dried raw 
treat before and after the feces. We sometimes conceal the fecal material in raw ground meat to 
encourage the patient to take the donor feces.   
	  
b) We sometimes mix the fecal material with a small amount of normal saline that we place into 
capsules to administer orally. We do not prefer this method, because the capsules dissolve very 
rapidly. 
	  
c) We also administer fecal material in an enema. A “three-cup method”	  can be used where no 
blender is available. When using the three-cup method, one cup is used to mix the saline and fe-
ces, one cup is pierced through the bottom in multiple places to make a sieve, and one is used to 
collect the mixture filtered through the sieve cup. The filtered slurry is administered through a 
syringe.	  
 
d) We liquefy the fecal material with saline in a small blender for maximizing utilization of the 
stool biome. To blend, 15+ grams or 1+ tablespoons of the fecal sample are combined with the 
saline enough to make a liquid slurry, and then strained. The mixture is blended as little as possi-
ble to avoid heating. Then we administer in an enema. Some of that liquid can also be given as 
an oral slurry with a syringe.	  
 
We coined the term “Micro-Biome Mixology”	  (MBM) as a way of combining feces from multi-
ple dogs to enhance the possible responses. These combinations are done to give the natural 
hormones of an intact male to a male, and that of a female to a female. For dogs with cancer, we 
use the feces of Geneva, who has survived breast cancer for more than 5 years, and her grandson 
or granddaughter who are puppies, and can offer youthful vigor. These puppies have been ex-
posed to Geneva’s biome, as well to their mother’s, so they hopefully share a similar group of 
species. 	  
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Once the fecal mixture is created, it is loaded into a syringe. Before the fecal enema is given, a 
syringe of ozone/oxygen gas at 80 gamma was administered to the colon through a catheter. We 
use a natural lubricant with natural aloe and no antimicrobial properties in order to remove or 
impact the biofilm. Removing the colon biofilm with ozone gas and introducing more oxygen 
into the digestive tract increases the success of the fecal transfer. The catheter is removed and the 
patient’s tail is tucked and held for 5 minutes to prevent leaking. The patient is taken outside to 
see if it is able to defecate to remove any of its own feces after the rectal ozone insufflations. To 
give the enema, a catheter lubricated with natural aloe is inserted into the colon. After admin-
istration, the tail of the patient is again tucked for 5 minutes and the abdomen of the pet is mas-
saged to help the enema reach as much of the descending colon as possible. For at least four 
hours post-treatment—the longer the better—patients are prevented from defecating.	  
 
Success seems to increase with the use of Ozone Rectal gas and a subcutaneous saline with the 
initial inoculation but sometimes just a MBRT is given without the prep of the Ozone. We want 
the greatest success so using these techniques may increase the restoration in a more complete 
way. Some animals need only one transfer. Others need multiple. The second transfer can have 
the ozone too but sometimes it is just an oral piece of poop that does it.	  
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Ozone Therapy with Biophotonic Blood therapy (UVB) O3 with BPT Part 1  
Margo Roman DVM, CVA, COT, CPT 

 
Objective: 

1. This will be an explanation of what ozone therapy is and how it can be used in veterinary 
medicine as an important adjunct modality. It is providing oxygen to help mitochondria run more 
efficiently and effectively to support most complementary therapies. From infections, dentistry, 
Lyme, pancreatitis, muscle and joint pain, ozone potentiates what we do to help animals heal.  

 
Ozone is one of the most beneficial substances on this planet, and the BAD science you hear 
quoted on the news every night is causing you to subconsciously be afraid of nature, and 
therefore, a part of life itself. They tell you that somehow hydrogen plus nitrogen or sulfur equals 
ozone. H + N + S = 03? If you have seen Inconvenient Truth, the Al Gore documentary on 
Global warming, there is one scene that brings it all together. In one section he discusses the 
CO2 levels over the Pacific Ocean. In addition to the original measurements that began in 1965, 
they were able to measure the levels from hundreds of years ago by taking samples from deep 
within glaciers. Gore shows a graph and needs to get on a mechanical cherry picker to show you 
the levels in 2006. The levels 5 years from now go off the screen. We are now 9 years past that 
and we see the global changes and the CO2 level going up as predicted. 
 
What this clearly shows is that we live in an anaerobic environment very different than 40 years 
ago. CANCER thrives on CO2. Thus, if we live in an environment that has high CO2, we can 
expect more cancer. Dogs and Cats age 6 times faster than we do, and their entire lives are lived 
within this high CO2 level. Should we be shocked that 46 % of dogs and 39% of cats are getting 
cancer? They are the canaries in the coal mine and are showing us what Cancer rates will be in 
Humans. The WHO (World Health Organization) estimates that the rate of cancer in Humans 
will be 50% by the year 2020.We need to bring more oxygen to the tissues so they can respond. 
 
Interestingly, in the news recently, they talked about how soft drinks, either diet or sugar based, 
increased heart attacks. If you are ingesting CO2 every time you drink, it may be what causes 
inflammation. Whether it is your heart or any of your tissue, you are putting yourself in an 
anaerobic state. That should be contrary to homeopathy as well. Giving yourself oxygen must be 
positive and thus help the vital energy move towards healing.   
 
As you read this, oxygen is rising up into the atmosphere to where the ozone layer is. In the 
region of the ozone layer, our rising oxygen is bombarded by the sun's photo chemical energy in 
the form of ultraviolet (UV rays). The UV energy bombardment changes the oxygen from 02 - 
two atoms of stable oxygen, into 03 - three atoms of unstable active oxygen. Using up the UV 
rays to create ozone is how the ozone layer shields us from the harmful effects of the UV rays. 
This is all part of the natural process of life on this living biosphere called earth.  
 
Bringing in Ozone therapy into a veterinary practice is one of the best and easiest ways to 
enhance therapies that we may already be practicing. Wherever we have inflammation there is an 
increase in CO2 in the tissue, and oxygen would aid in healing. After doing over 9,000 ozone 
treatments at my clinic, the overwhelming success is readily noticeable. Veterinary medicine can 
enhance the healing of the body and its tissues with ozone. It is affordable, easy to administer 
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and potentiates our medicine. It brings down the inflammation and disinfects with oxygen and no 
harsh chemicals. One can actually see the change in the color of the venous blood after the 
administration of ozone. The blood turns more bright red because of the higher amount of O2 in 
the blood. 
 
A Brief History of Ozone 
There is a long history of Ozone around the world and with the limited pages we can give to this 
we removed the human research in countries throughout Europe, Russia, Ukraine, Cuba, Latin 
America and USA. Ozone was discovered in 1785 by Dutch physicist Martinus Van Marum 
(1750-1837) as he perceived a peculiar odor that was generated near electrostatic machines. 
Nikola Tesla (1856-1943), a Serb born in Croatia and later a US citizen, patented his first ozone 
generator in 1896 and in 1900 founded Tesla Ozone Co., manufacturer of generators for medical 
use. Tesla was also the first to ozonate olive oil.  
 
Medical Ozone in the 20th Century United States 
The first American therapeutic use of ozone was by Dr. John H. Kellogg in ozone steam saunas 
at his Battle Creek, Michigan sanitarium in 1880. He wrote in his book, Diptheria: Its Nature, 
Causes, Prevention and Treatment. In 1902, Dr. Charles Linder of Spokane, Washington was 
written up in an article in a local paper that stated that he had injected ozone as a part of his 
standard medical practice. In 1904, The Medical Uses of Hydrozone (ozonated water) and 
Glyzozone (ozonated olive oil) by Charles Marchand, a New York chemist, appeared in its 19th 
edition. Believe it or not, this book is in the Library of Congress with the US Surgeon General’s 
stamp of approval on it. In 1911, A Working Manual of High Frequency Currents was published 
by Dr. Noble Eberhart, the head of the Dept. of Physiologic Therapeutics at Loyola University, 
Chicago. In Chapter 9, he details the use of ozone to treat tuberculosis, anemia, chlorosis, 
tinnitus, whooping cough, asthma, bronchitis, hay fever, insomnia, pneumonia, diabetes, gout 
and syphilis. 
 
In 1933, the decline of a promising treatment began as the discovery of penicillin and insulin 
rocketed the drug market forward. Ozone and other treatments slowly lost favor as 
pharmaceutical giants heavy influence on the medical culture began a shift in power that still 
exists. 
 
Today, there are hundreds of medical doctors and veterinarians here in the US who use ozone to 
treat their patients every day. In 1979 1st AIDS patient treated with ozone by George Freibott. 
In 1987 The Use of Ozone in Medicine published by Dr.Rillings and Dr Veibahn. In 2011 Dr. 
Frank Schallenberger started the American Academy of Ozonotherapy to educate professional 
and the public on the many issues of Ozone therapy in clinical medicine www.aaot.us. After 20 
years of teaching ozone to doctors, dentist, naturopaths, acupuncturist, 
chiropractors,veterinarians and others he gave a professional organization and certification 
program. In 2015 Drs Rowen and Robins volunteered in Sierra Leona and trained and medical 
professionals how to treat Ebola with Direct IV ozone.  
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Ozone Therapy Throughout the World 
The World Congress of Ozone and Oxidative therapy was held in Rome in 2013. There were 92 
research paper in 23 languages. At the conclusion of the Congress the delegation was invited to 
the Vatican and got blessed by Pope Francis as ozone is used in all the hospitals in Italy. 
At present there are more than 40 national and international associations that bring together the 
professionals who practice this therapy, as well as indexed specialized journals, continuing 
training courses and ozone conferences. In the US it is the American Academy Ozone Therapy 
(AAOT). There are also over 26,000 ozone therapists throughout the world. 
 
Veterinary Ozone History In The US 
Dr. Marty Goldstein started to use Ozone in his Integrative Practice in early 1990’s. Norma 
Ralston and JD Norris were using it as well. Lyle Hassell, an engineer, was making adaption 
equipment for the veterinary profession in 90’s. He designed an IV saline unit for veterinarians 
in 2003. He was using a Longevity ozone unit. Drs. Tina Akin and Judith Shoemaker were doing 
Direct IV therapy. Drs Norman Ralston, JD Norris were also very involved. Dr. Margo Roman, 
in 2003, used Ozone on her 26 year old horse Champ for Squamous Cell Carcinoma. She treated 
him both rectally and Direct IV. He lived 2 1/2 years after he was told by Tufts University that 
he would be dead in 3 days. She started using subcutaneous ozone on dogs and cats with the 
invention of the glass IV saline unit by Lyle Hassell. She started doing prolozone injections after 
attending Dr Schallenberger’s class in 2005. Lectures on Ozone Veterinary therapy have been 
done at AVMA, NAVC, AHVMA, Wild West, Prince Edward Island, Chulongkorndorn 
Veterinary School in Bangkok in 2012, Thailand, Western University 2008, Nippon Veterinary 
School in Japan in 2006, and The Bombay Veterinary School 2015. After lectures in Japan there 
are now 100 veterinary clinics in doing ozone therapy and the Japanese have their own ozone 
organization. In 2011 an Ultraviolet Blood Therapy unit developed by Tom Lowe was 
prototyped to be used in vet medicine with trials done at MASH Main Street Animals Services of 
Hopkinton. Over 1300 treatments have improved the cases. In 2013, the Society of Ozone and 
Photonic Veterinarians started to bring vets together on Ozone and Biophotonic therapy 
(www.sopvet.com). In February 2015, the World Veterinary Ozone Association formed 
(www.wvoa.org) to bring veterinary ozone collaboration among practitioners. In July 2015 the 
Inaugural Society for Oxidative and Photonic Medicine conference was in Snowbird Utah and an 
inclusive veterinary tract was presented.  
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Ways of Administration: 
 
1. Saline 0.9% percolated with Ozone  

a. Subcutaneous fluid given to patients that gets into the blood stream and through 
the blood brain barrier. 

b. Flushing external wounds. 
i. Hot spots, bite wounds, infected and slow healing wounds, post-surgical 

areas. 
c. Flushing gums and mouth before, during and after dentals with or without 

extractions.  
d. Flushing eyes and other orifices. 

i. Eye injuries and infections. 
ii. Vaginal and preputial infections. 

e. Flushing and cleaning ears. Use as an ear cleanser. 
f. Flushing infected surgical sites including abdominal contamination. 

i. Lavaging the abdomen with ozonated saline when contaminated. 
ii. Flushing intestinal incisions, enterotomies and intestinal anastomosis. 

g. Flushing urinary catheterized animal to bath the bladder and cleanse surface and 
help flush out calculi. 
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h. While taking a culture of the urine in the bladder, after removing sample, inject 
ozonated saline directly into the bladder. 

i. Giving the ozonated fluids over an area that is sore or bruised and then doing your 
acupuncture/aquapuncture through that fluid. Helps drive the ozone as it is pushed 
through with the needle. 

j. Giving the ozonated saline as an IV treatment and running some Ozone gas 
directly into the line for a higher percentage. 

k. Using with Biophotonic or Ultraviolet blood therapy for a higher level of both 
Light Photoluminesence and O3. 

l. Stomach lavage after ingestion of toxic material. 
i. Lavaging through a stomach tube after chocolate or other substances are 

removed. 
ii. After bloat or gastric volvulus to reduce the toxic effects of the endotoxins 

on a traumatized stomach. 
m. As an enema for both cats and dogs. It will bring down the irritation of the colon 

from the constipation and some of the pain of the procedure. 
i. Lavaging multiple times can cool the animal’s core temperature and can 

be used for hyperthermia. 
k. Bagging limbs and flushing areas that have infections or inflammation. 

i. Inter-digital infection, toe infections, wounds, pyoderma, malassezia, 
tumor. 

 
2. Insufflated rectally, it will be bubbled through water to add moisture. Keep the tail tucked 

and sealed over the anus to prevent the gas from escaping for about 10 minutes 
a. For whole body administration. 
b. To get into an inflamed colon. 
c. Direct uptake into the caudal mesenteric vessels into the liver.  

i. For hepatitis and pancreatitis. 
d. Delivered when there is a concern for cooling temperature of the saline. 
e. Delivered when there is a blood pressure concern about too much fluid retention 

due to the saline. 
i. With cardiac cases. 
ii. Hypothermic patients. 
iii. Animals on blood pressure medications. 
iv. To give a higher amount of Ozone without the carrying fluid.  

3. Ozonated air bubbled through water and virgin olive oil 
a. Auricular Bagging or through a stethoscope. 
b. All the above limb bagging for a lessened ozone odor and lung irritation. 
c. Whole body bagging. 
d. Whole animal placed in a close cage. 
e. Any time you have others in the room as to lessen the smell and possible reaction.  

4. Ozonated water 
a. Drinking directly after making. 
b. Washing off your tables to kill virus and bacteria. 
c. Giving as a water source after dentals. 
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d. Putting it into your water source for you dental cavitron to flush under gum line 
and reducing the mouth biofilm. 

5. Intravenous treatments 
a. In Horses, IV catheter placed in jugular vein small with 25 gauge needle, bubbled 

as a pure O3 gas toward heart slowly. 
b. Also given with ozonated saline charged. 

6. Ozone as a gas as a 5 setting 61 gamma 
        a.   Injected into a tumor. 

                  b.   Injected into an infected area.  
7. Ozonated olive oil or other oils: Jojoba, olive. 

a. Can purchase products that have been ozonated for a week. 
b. Can generate ozonated olive oil by ozonating organic virgin olive oil for about 

50+ hours and keep it in refrigeration. 
c. Better to make it up in small glass dropper bottles. 
d. Can add before or after essential oils of lavender, frankincense and neem. 
e. These can be applied topically and to gums. 
f. Can be applied as a rectal suppository for rectal inflammation and tumors.  

 
OZONE THERAPY WITH OTHER CONDITIONS AND CASES 

 
Prolozone: Prolotherapy with ozone as a flush behind the B12, Procaine, Dextrose and 
Homeopathic Combination. You can also add Sodium Morrhuate. Use equal volumes of liquid to 
ozone.   
 
The Prolo cocktail I use is from Dr. Roger DeHann’s combination. There are pre-made 
prolotherapy solutions from several compounding pharmacies. 

 
His typical solution is a combination of 25% of the 4 following ingredients 
a. 50% dextrose   
b. 2% lidocaine or procaine (without epinephrine) 
c. B12 at 1000 mcg/ml 
d. Biosode or a homeopathic Heel remedy like Traumeel or Zeel liquid. 

i. The 50% Dextrose is the key ingredient in proliferation therapy (can use Sodium 
Morulate); it can stimulate fibroblast activity. The other ingredients are supportive and 
synergistic. 

ii. Lidocaine or Procaine has a dual purpose; there is a mild anesthetic effect and it also 
helps increase cell membrane electricity and activate the healing process when there is 
electrical stagnation. Neural therapy is part of this. 

iii. B12 helps to decrease the pain and has a tonic affect and helps increase healing by 
positively balancing membrane electricity. 

iv. Biosode, Traumeel or other related homeopathics have their own benefits. Injected 
they may be 20-100x more effective than taken orally. This helps synergizes the rate 
of healing in a positive way. 

v. If there is inflammation, then a drop or two of Depo Medrol @0mg/ml can be added to 
mixture. 

vi. Succuss the mixture well. 
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The ozone is added within a different syringe. 
Prolozone: 
1. Pain in stifle joints due to Cruciate or menisci tears 
2. Helping to strengthen the patellar ligament  
3. Back pain with discs and inflammation 
4. Lick granulomas in skin that may be caused by deeper issues 
5. Elbow arthritis and inflammation   
6. TMJ pain from infection  
7. Painful tails  
 
Sometimes you can mix delivery of both saline and then rectal air to accommodate to the need of 
the patient.   
 
Prolozone can be used for arthritis, disc herniation, hip degeneration, cruciate injury, ligament 
injury. It can help stimulate healing of temporomandibular joint pain, lower back pain, lick 
granulomas, chronic skin irritations, and scar therapy 
 
Dosages 
Using the Venmar and Longevity charts give a range. Using a 1/8 flow of Oxygen and setting of 
7 on the longevity, 84 gamma, 8 on the venmar, and 51gamma. See the charts. 
 
Precautions 

1. DO NOT breathe ozone directly because it will cause irritation in lungs. If taken within 
lungs it must go through olive oil in a very low gamma. You can run the gas through 
water too. 

2. Having the pets on Vitamin C or other antioxidants is important to protect against free 
radicals. Give animals Vitamin C SQ as an injection around 10 minutes after the SQ and 
Rectal ozone. 

3. Some bleeding can occur with thrombocytopenic patients at the site of the subcutaneous 
administration. 

4. Warn clients that the subcutaneous administration is cold and pets may squirm as if 
someone has put a cold towel on their back. Good distraction with cookies or upbeat 
conversations will help. Some of the animals may object with crying. 

5. Fluids may be too cooling for the hypothermic patient. Warming may lose some the 
ozone percentage. Giving more rectal ozone instead of SQ will reduce the cooling effects 
of ozone therapy.  

6. When dispensing subcutaneous ozonated fluids for a pet, be sure to know the temperature 
of the pet, as the fluids are cold and will take the body temp down. Keep the temperature 
at least 100 degrees before giving fluids. 

7. Some dogs have itching at the injection site so allowing them to “shake it off” after the 
treatment is good. 

8. Keep windows open or have a vented area when bagging as it might cause some to have 
irritation of the throat. 

9. Always check the connections of the silicon tubing. 
10. Make sure you disconnect your tubing from the water and oil as it will run back to the 

machine and can damage the ozonator. 
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11. Use only silicone tubing, because it will breakdown regular rubber and some soft plastic 
or latex tubing. 

12. Be careful to keep any equipment that has black rubber away from ozone. That includes 
anesthesia breathing bags as it will break down the rubber. 

13. Ozone will dissolve latex gloves when present as a gas. 
14.  Do not leave the ozonator on without the oxygen connected. 
15. Always use 100% oxygen running through the ozone generator; do not use room air. 
16. Some people are sensitive to the ozone, so make sure your technicians or client are not 

having any sensitivities. 
17. When placing a rectal catheter, make sure after removing it that you pull the tail between 

rear legs to prevent “passing of the gas” before it has a chance to be absorbed. 
18. You are using O2, so all precaution to an O2 rich environment should be observed. 

 
Suggestions and applications: 

1. Before bagging ears or wounds, first flush well with the ozonated saline to clean off the 
surface; making the surfaces moist also helps the process. 

2. Use the largest needle to get the fastest fluid administration and therefore have less O3 
converting to O2 in the plastic tubing. 

3. Roll the IV bags to deliver the ozone even faster. 
4. Keeping the IV line attached with a needle will allow a more directed flush onto the eyes 

and any direct area. 
5. When loading a syringe, the ozone is heavier than air so you need to keep the needle 

opening upward. Placing a needle with the cap on it gives you more flexibility to where it 
is placed prior to administering. 

6. When starting a cylinder with 1000cc of ozone, allow it to perk for 30 minutes at 1/8 
oxygen and 10 setting.  

7. Ozone will stay stable for about 30 minutes, so use it as soon as you can to get the 
maximum amount stored in the saline.  

8. It stays longer in glass than the plastic. 
9. Giving the ozonated fluids cooled gives you more time to assure that the O3 is still 

present. 
10. If you need to warm them, take a thin water bottle filled with warm water and at the end 

of the IV drip wrap the plastic tubing around the bottle. 
11. Giving rectal gas to an animal, you can give more ozone and have less issue with fluids 

being too cold and reducing body temperature. 
12. You want to use up the ozone as close to the time of production, so plan out your 

strategy, as time loses the percentage of O3. 
13. When bagging the whole body, try to seal the opening to keep leakage to a minimum. 
14. Attachment of energetic discs like tachyon around the cylinder might even energize the 

water more. 
15. The IV pole can be top heavy. It is important to counter balance the pole or you could 

have the pole fall over and crash to floor. The IV apparatus is hard to get and costly. 
16. Re-perk your ozone after 20 minutes if not being used. 
17. Having a second fluid delivery apparatus gives you a constant readiness of fresh ozone to 

be used. 
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18. Line up several animals to be given ozone in each of the rooms and then take your fluid 
delivery apparatus (FDA) to each room. 

19. Ozone can be dispensed into plastic IV bags and kept on ice lasting about 2 hours. Give 
as soon as you can. 

20. You can dispense ozone in glass and keep in the refrigerator. It seem to have ozone last 2 
days. 

21. When it loses its O3 it is just sterile saline so it is useful, and is great for any external 
flushing 

22. If you are going to do IV Vitamin C be sure to wait about an hour to allow the O3 to start 
oxidizing. 

23. MAKE sure the animal is on Antioxidants and has eaten. Give Vitamin C at least 2x 
daily. You can give coconut water and maple syrup. I usually give Vitamin C injection 
with a B complex mixed about 15 minutes after the O3  

 
 Conditions treated: 

1. All types of wounds, skin infections hot spots, pyodermas, abscesses, rashes, allergic 
dermatitis, insect bites, gangrenous lesions, deep abrasions with road dirt contamination, 
severe contusions de-gloving wounds, and post-surgical flushing (directly on incision and 
area treated). 

2. Chronic and acute Lyme disease. 
3. Giving ozone before giving any acupuncture or homeopathy to make the tissue more 

hydrated and oxygenated. 
4. Acute and chronic kidney and liver failure. 
5. Pancreatitis. 
6. Viral and bacterial diarrhea. 
7. Spinal and head injuries. 
8. Musculoskeletal injuries. 
9. Cancer adjunct therapy. 
10. Stomatitis and Gingivitis. 
11. Ocular irritations - allergic and infectious. 
12. Yeast filled ears (both acute and chronic otitis). 
13. Upper respiratory conditions (both viral and bacterial). 
14. Autoimmune conditions.  
15. Irritable Bowel and leaky gut syndrome. 
16. To use instead of antibiotics if there has been a reaction or toxic reaction. 
17. Potentiates the acupuncture, homeopathy and chiropractic and other modalities as it brings 

oxygen to the body.  
18. Possibly potentiates the vital force and chi of the body with the free electrons in the 

energetic field of the animal.   
19. Seizures.  
20. Pain from injury or musculoskeletal issues as it brings the circulation to the area.  
21. Lavaging stomach due to toxin ingestion like chocolate. 
22. As saline enemas for obstipation reduces the pain. 
23. Ear hematoma.  
24. Corneal ulcers and eye infections and trauma.  
25. Flushing cystotomies and enterotomy sites. 
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26. Flushing the entire abdomen post exploratory. 
27. Lavaging the stomach after a gastric torsion or bloat via the stomach tube. 

 
Injecting With Ozonated Gas  
1. Injecting gas into a tumor 

a. Setting at 5 on Longevity or 61 gamma 
b. Volume of air injected: about half to 3/4 size of the mass. Will blow up like a balloon. 

After time will dissipate.  
c. Use a very small /long needle, 25 gauge and 1 1/2”  
d. In cats, one should give the gas very slowly at a low gamma. 
e. You can combine sodium bicarb and ozone together into a tumor. First giving the 

sodium bicarb leaving the needle attached and then following that with those on gas. 
 

Dental Ozone 
1.  Applying ozonated saline as a mouthwash before the dental. Using it as a flush through the 

dental procedure. Flushing pockets and gum line reduces inflammation and removes high 
bacteria load and reduces the Biofilm. 

2. Using gauze swabs saturated with ozonated saline to run over gums and buccal areas. 
3. Give subcutaneous ozonated saline during the dental to bring down the inflammation, reduce 

the pain and decreases need for antibiotics. 
4. One can add ozone water to the water line on the Cavitron and use the ozonator water to get 

under the gum line.   
5. Giving Prolozone in that TMJ joint can relieve pain. 
6. Some ideas that I would like to see more cases: removing blood from an auricular hematoma 

with a needle and placing about 3 cc of ozonated air as a bubble pressure bandage; place a 
soft splint type bandage to allow the ear to heal and shrink, and keep bandage on for 10 days.     

 
Dosages And Setting: 
Giving dosages can vary and I have not been able to exactly determine how much ozonated 
saline to give. My criteria is that if an animal does not have an underlying heart problem or 
suspected increased blood pressure problem, I will give about 60% ozonated saline (for the day) 
than if it was just plain saline. If there is an underlying issue, I will give about 30%. I will 
increase the rectal gas amount as that does not increase the NaCl. If an animal has a low body 
temperature, I will give warmed lactated ringers fluids and wait for the temp to rise before giving 
the ozonated fluids in small amounts. These really critical animals cannot afford to become even 
more hypothermic. If one warms the ozone, you will probably lose the gas suspended in the 
fluids. I will sometimes place a warm bottle at the last part of the IV line. One needs to be sure 
that the animal is getting Vitamin C at least twice a day. Dosage - minimum 10mg / lb 2x daily. 
Higher dosages can be done as an IV Vitamin C. 
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Start with lower amounts so the animal gets used to the ozone. 

a. Gets used to the cold sensation.  
b. Can give SQ in several locations to reduce the cold sensation. 
c. Gets used to the ozone level. Can get a little light headed. 
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Follow the recommended chart with your particular ozonator.  
 
Ozone has the positive support for tissue repair and should be part of veterinary procedures.  
If the animal cannot take the coolness of fluids, you can use part of the rectal amount and part of 
the subcutaneous fluid. If an animal is hypothermic, give warmed Lactated fluids and warmed 
towels/bottles to bring temperature to at least 100, and then give rectal ozone. For equines it can 
be give rectally or IV. Rectally fill a 1000cc plastic IV bag with ozone and connect to a rectal 
catheter. Roll the bag like a tube of toothpaste. You then can remove the catheter and pinch off 
the anus holding it tight until your fingers cannot hold it. Repeat after 20 minutes if you want. 
 
You can also get a large syringe, 150cc and infuse gas at 51 gamma. With my 1000 lbs. horse he 
worked up to 500 cc after 3 months. 
 

a. Use a 25 1 1/2 needle and tape into the jugular vein and bubble slowly into the vein. 
You can hear it bubbling into the vein. Go slowly initially, then can give a little faster. 
Don’t need to use a formal catheter but just the needle. It can easily be taped to the 
neck and have an extension so you can stand slightly away from the animal. You can 
use the same site each time. 

b. Can give daily, several times a week or once a week. 
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Ozone Therapy with Biophotonic Blood therapy (UVB) O3 with BPT Part 2 & 3  
Margo Roman DVM, CVA, COT, CPT 

 
Objective: 

1. Learn about combining both Ozone and UVB to bring both oxygen and light in the treat-
ments of many acute and chronic medical issues. This enhanced therapy can treat many infec-
tions, cancer, Lyme disease, hepatic and kidney issues. 

 
Working with these oxidative and photonics therapies we can increase the ability of the cells and 
organs to work. Because oxygen goes through the blood brain barrier we can affect the brain and 
cognitive issues. We can also help treat chronic degenerative issues. The combination of the free 
electron from oxygen and the UV light full of photons helps the cells and the body fight inflam-
mation and allows healing of cells and tissues. 
 
OZONE is a trivalent oxygen molecule. 3-O2 + electrical spark/ lightning= 2-O3. It is very reac-
tive and will return to 3-O2 molecules giving off high levels of O2. Healthy cells need Oxygen. 
Ozone is one of the most beneficial substances on this planet. It exists in a very active form for 
about 30 minutes before breaking down into two atoms of regular oxygen by giving up one atom 
of singlet oxygen. Where does ozone come from? Nature. And nature is efficient. The new 
growth in the forests, the trees, the grass on your front lawn, and the plankton in the ocean are 
continually creating oxygen. 
 
Biophotonic Blood Therapy BBT or Ultra Violet Blood Irradiation (UVBI) is the use of ultravio-
let light in the treatment of blood. By using two different spectrums of ultraviolet light, blood is 
treated to help reduce viral and bacterial infections as well as stimulating the immune system 
with photolumescence (a spectrum of modified Si nanoparticles that was changed since the pro-
tective agent had modified the surface states, thus altering the light emission characteristics).  
The early beginnings of ultraviolet light began in 1801, when it was first discovered. In 1890 
Finsen used biophotonic therapy to treat skin disorders. In 1928, Dr. Knott in Seattle, Washing-
ton began experimenting with biophotonics and built the Knott Hemo irradiator. Ozone was offi-
cially discovered in 1785, and, was synthesized by a German chemist Christian Schonb in 1932.  
 
1. In 1939 Dr. George Miley, MD, made a study of the effects of 97 blood irradiation treatments 
given to people suffering from various diseases. His observations 

a. A 58% increase in the venous oxygen content in ten minutes. 
b. A 9% decrease in venous oxygen after a half hour. 
c. A 50% increase in venous oxygen one hour to one month after treatment. 
 

2. By the mid 1940's this therapy began to take root in the United States. Dr. Miley reported us-
ing UBI on viral pneumonia that cured this condition rather quickly. (American Journal of Bacte-
riology June 1943;45:303) 

 
3. Dr. Henry Barrett reported on 110 cases of UBI in 1940 (Medical Clinics of America, May, 
1940). Most patients received one treatment, some as many as eight. He noted several patients 
suffering from rheumatoid arthritis-these patients improved remarkably within a few hours. 
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4. A decline of Biophotonics was see in the 1950's as enthusiasm over antibiotics and vaccines 
caused biophotonic therapy to lose favor and to be replaced despite the fact that for certain indi-
cations (hepatitis, viral pneumonia etc,) it was demonstrably superior. Research into this effec-
tive therapy came to a virtual halt in the United States. In Russia and Germany however, light 
therapy had a more favorable reception and continues to be used on a larger scale.  
 
MEDICAL EFFECTS 
1. Germicidal 
The UV treatment of the blood in the treatment chamber destroys or alters bacteria and viruses in 
the extracted blood in such a way as to create a kind of vaccination effect when the blood returns 
to the body. This provokes a reaction by the immune system that in turn destroys other bacteria 
or viruses in the body. It is a well-known fact that pathogens are more vulnerable to UV radiation 
than somatic cells would be.  
  
2. Immune-Modulation 
Biophotonic therapy, like ozone therapy, has also been shown to be a powerful immune modula-
tor. In fact, this is what makes it a treatment of choice when dealing with auto-immune illnesses. 
It has been determined that UV-A and UV-B energy in particular has this affect. According to an 
Israeli report, the secondary biophotonic radiation emitted helps to activate white blood cells.  
 
3. Knott and other early researchers noted that UBI has a complex effect on the immune system. 
On the one hand, UBI stimulates the activity of white blood cells; on the other, excess amounts 
destroy various white blood cells. The first effect is the basis of the immune response explana-
tion of the beneficial effects of UBI. The second suggests a reason why UBI seems so effective 
against autoimmune diseases. In autoimmune disorders it appears that the metabolically active T-
cells and other immune cells absorb much greater numbers of biophotons than ordinary body 
cells, destroying them, thus slowing down or stopping the disease. Activated T-cells in particular 
are prone to absorb secondary biophotons following UBI as a source of energy just as they ab-
sorb glucose and other energy-bearing molecules. Bocci has determined that exposure of blood 
to ozone, at concentrations used by practitioners, induces cytokines and interferon release. In 
fact, he went on to call ozone an “almost ideal cytokine inducer." He concluded that such im-
mune system modulation could explain the benefits of ozone reported for decades on a very wide 
variety of conditions. The broad spectrum of biologic effects of these nonspecific oxidative ther-
apies may explain the broad range of benefits. It is quite possible that all of the oxidative thera-
pies may operate through similar mechanisms postulated by Bocci for ozone (namely the genera-
tion of reactive oxygen species, which in turn induces some very exceptional biochemical 
events). (Rowen RJ. Int J. Bioscocial Med Research 1996;14(2):115-32.) 
  
4. Secondary Effects 

Improve rheology of the blood 
Anti-inflammatory effects 
Create cardiovascular protection through increased metabolism of cholesterol, uric acid 
and glucose. 

Experience has shown that UBI can strengthen the immune system and improve overall health. 
UBI has been shown to have the following benefits: 
Increases oxygen absorption into body tissues 
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Destruction of fungal, viral and bacterial growth 
Enhances the immune system’s ability to fight infection 
Improves circulation and decreases platelet aggregation 
Improves circulation by dilating blood vessels 
Improves the body’s ability to detoxify and inactivate or remove toxins 
It is believed that exposure to ultraviolet light boosts the immune system and continues to pro-

vide benefits even after the treatments are completed. Ultraviolet blood irradiation has a cu-
mulative effect. Initial treatments are usually followed by maintenance treatments. Indeed 
UBI has been proven to be a safe and effective medical treatment. 

 
UBI may be used alone or in conjunction with other treatments for conditions including: 
Allergies (inhaled, food or chemical), arthritis (osteoarthritis, rheumatoid or psoriatic), autoim-

mune illnesses (sle, ra), ulcerative colitis, scleroderma, cancer, candida overgrowth, and 
acute infections (influenza, cold, viral or bacterial), eczema & psoriasis, fatigue (acute and 
chronic), fibromyalgia, lyme disease, hepatitis, MRSA, multiple sclerosis, and Herpes zoster 
and simplex.  

 
What is (UV) Ultraviolet light? 
Ultraviolet light is a naturally occurring component of sunlight. It falls in the region between vis-
ible light and X-Rays in the electromagnetic spectrum. Generally, UV light is considered as fall-
ing between 100nm and 400nm in wave-length, however UV light in itself can be categorized 
even further into separate regions. Of these UV regions, UVC is recognized as having significant 
germicidal properties. UVC light is however, almost entirely filtered out by the Earth’s atmos-
phere. As such, if we are to utilize the germicidal properties of UVC light, we have to artificially 
generate it here on Earth using commercially produced UV lamps. 
 
Is UV light harmful? 
UV light is good and necessary for our environment but too much exposure or exposure to in-
tense rays can be detrimental. UVA, UVB, and UVC can all damage collagen fibers and, there-
fore, accelerate aging of the skin. Prolonged exposure to UVC light will also damage the eyes. 
 
Used correctly however, UV light can be a very healthy, useful and effective tool.   
 
We use both UVA and UVC in both of our machines. Blue light is also utilized in the Gorilla UV 
unit.  
 
Cases: 
 
Dudley Russell 
A 13 old shitzu/poo who got T cell lymphoma at a 11 and was treated with Ozone and UVBI 
with lots of nutritional supplements including cannabis with lots of love, chemotherapy and the 
lymphoma vaccine. He lived more than two years and 5 months when a conventional veterinari-
an predicted he would live 3 weeks with no treatment and 6 months with chemo only. He had 4 
rounds of Chemo that would put him into remission. He also had the lymphoma vaccine made 
from his tumor. He had Ozone UVBI and MBRT before and after each chemo. He never had 
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blood deficits or interstitial cystitis. After his UVBI and MBRT treatments he felt like a puppy, 
to the amazement of the conventional oncologist.   
 
Geneva  
An almost 15-year-old intact Standard Poodle. She was 4 months old with first positive LYME 
test. She became thrombocytopenia at 6, possibly from being hypothyroid and Lyme positive. At 
7 years of age a malignant mammary tumor was found. It was removed when she was 9 years 
old. She has never had antibiotics her entire life and has only been treated with holistic methods 
including ozone, homeopathy, chiropractic, herbs, raw diet and the support of her daughter, 
grandson and granddaughter. She developed partial laryngeal paralysis at 11. She has had UVBI 
treatments for 3 years. She had a bulbar abscess from a cat altercation in November of 2014 with 
a WBC of 49,000. X-rays showed a primary lung mass about 2/3 size of heart. She had a clearing 
cough from the lung mass. The abscess that had 3 cultures and one cytology taken showing fun-
gal growth but they could not grow out the cultures, most likely due to the ozone therapy. Beta 
Hemolytic Strep and Pasterella was eventually cultured. She had 4 partial gastric torsions. Ozone 
was flushed into the stomach via a tube. She had a successful scheduled preventative gastropexy 
and healed in 3 days from the surgery. No allopathic meds were given for pain, only homeopa-
thy, acupuncture, UVBI and Ozone therapy. She still hikes more than a mile with her family and 
gets UVBI and Ozone 2 times a week. She still has her cancer, hypothyroid, and laryngeal paral-
ysis, but she is now Lyme negative and has normal platelets. She has been a fecal donor for 
many animals with cancer as she somehow continues to thrive with love with all these issues. In 
Aug 2015 she had a serious cerebral issue either a stroke or brain lesion and at almost 15, she 
was euthanized in the home she was born in, gave birth to her own pups and helped with her 
grandchildren’s birth and rearing. 
 
Olivia 
A 13 year old Spayed Golden Retriever. At 10 1/2  she had a lung tumor removed. One year later 
she experienced bleeding in the chest and another tumor was diagnosed on radiograph. They felt 
there was nothing to do but euthanize her. She presented pale, in some respiratory distress and 
very weak. Her owner wanted to try to save her for as long as she could live with quality. We 
started her on ozone and used the blood from her chest cavity to put through the UVBI. The 
owner got an ozone machine so she was able to give her rectal ozone every day. Each 2 weeks 
she would get UVB and ozone therapy and she lived 10 more months, still coming to barn to vis-
it the horse and continuing to eat and enjoy life. 
 
Maggie 
A 13 1/2 year old English Cocker Spaniel. At 10 1/2 years of age was diagnosed with an adeno-
carcinoma of the colon and a large rectal mass. She had a grade V/VI heart murmur. She was 
given the option of resection of the bowel, radiation and chemo with a 9 month survival predic-
tion. If no surgery, chemo and radiation were done, it was expected that she would die within a 
month. She had frequent ozone therapy both rectally, as a gas, and injected subcutaneous as ozo-
nated saline. She also had ozonated olive oil suppositories daily. She was put on a raw diet, lots 
of nutraceuticals and herbs, and MBRT. At 2 years post diagnosis she developed a huge mamma-
ry abscess about the size of a large potato. Not wanting to damage her biome, we did the UVBI 
and just drained the abscess. Culture showed Beta Hemolytic Strep. It was almost healed the next 
day even though no antibiotics were given. She always had a WBC of over 45,000. Her teeth had 

357



 

 

severe dental disease which lead to extensive extractions that she healed from in a few days, 
even without antibiotics. She had UVBI and ozone therapy. At 13 ½ years old, almost 3 years 
after her diagnosis of rectal cancer, she had a possible seizure from hypoglycemia and her own-
ers elected to have her euthanized.  
 
Zoey 
A 15 year old spayed cocker spaniel. Zoey had chronic ear infections and was deaf. She had been 
on antibiotics frequently before she came to get integrative care at 6 years of age.  At this point 
we changed her therapy to ozonated bagging of her ears. She presented at 8 with bladders stones 
which were managed and reduced with ozone, herbs, and a home cooked diet. At 13 she had to 
have a cystotomy for stones removal, her ears flushed and a dental. We did ozone throughout the 
surgery. Two days after surgery she had a little discharge from her incision so UVBI was done 
and ozone gas injected into the incision. She was healed the next day. No antibiotics were given. 
She passed at 16 years of age due to a deterioration of her ability to walk and a possible seizure.  
 
Addie 
An 11 year old Bassett who had undergone surgery, radiation and lots of antibiotics for squa-
mous cell carcinoma of her forelimb. Her owner had declined amputation at the university. The 
lesion worsened and a MRSA infection was identified. She was too weak for surgery and the 
owners still did not want the amputation. She had multiple UVBI and ozone bagging of the limb. 
The lesion improved, her energy improved after the MBRT and nutritional support. She still 
needed the amputation. Cultures showed her to be clear of the MRSA infection and she later had 
the surgery at the university. They put her back on antibiotics and she declined again and was 
euthanized. She did not get the UVBI after her surgery from the university. 
 
Using the UVBI makes the ozone stronger especially for infections. It is such an easy way to rev 
up the immune system and get the interleukin-2 working.  
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The Medical Use of Essential Oils in Veterinary Practice 
Melissa Shelton DVM 

 
Objective:  

1. To provide basic information on what essential oils are, how to evaluate quality of 
products, how to safely use essential oils with animals, and to address the common concerns and 
issues presented. 

The use of essential oils with animals has been a controversial one. From cats being "killed" by 
essential oils,1 to a wide array of misinformation being promoted. It is highly needed for 
medically accurate and medically backed information to be circulated. Although concern may be 
rampant, essential oils truly can provide amazing benefits and alternative or adjunctive treatment 
options for a variety of conditions.  

First, it is important to understand what an essential oil is. They are indeed not a true, fatty oil.  
But a volatile aromatic chemical compound derived from plant material. Not all plants have 
adequate essential oils to be harvested, however it does appear that most plants do actually 
contain essential oil components to some extent. Even the basic oak tree emits essential oils. The 
essential oils within plants are believed to protect the plant against bacteria, fungi, and pests - 
these characteristics being transposed to the effects desired from the use of the essential oil.2 
Depending on the plant species; leaves, roots, bark, or a variety of plant matter is collected and 
then distilled to collect the volatile components within. Steam distillation is the most common 
method of collection, and is also the most suited for veterinary and medical purposes. 

Other methods used to collect essential oils include cold pressing (this is mainly used for citrus 
based oils, and can be suitable for veterinary purposes), Hydro-Distillation (similar to steam 
distillation and can be used for medical purposes as well), CO2 "distillation", and Solvent 
Extraction (absolutes - which should only rarely be used in veterinary medicine).3 A "by-
product" of distillation is a hydrosol - which is the water remnants that remain after the 
distillation process. They mainly contain the water soluble components of an essential oil, and 
are generally claimed to be more mild and safer for use. I personally do not use the hydrosols as 
their shelve life is much less, they should require refrigeration, and their quality can be even 
more variable in my opinion. 

Fractionation is another commonplace practice in the world of essential oils. In this practice - an 
essential oil may undergo an additional distillation, in which the various "fractions" of the 
essential oil compounds are selectively removed during the time that they "come off" of the 
distillation.3 Depending on the volatility and mass of the compound, they will "vaporize" at 
different times and thusly can be collected singly. Often, these fractions will be used to re-create 
essential oils in a laboratory setting, or it can be popular to "spike" existing essential oils. This 
practice to me - is like messing with "Mother Nature's Soup Recipe"...if you remove only the 
carrots from the soup - you no longer have soup...you have carrots.  And if you take another 
fraction, and take the philosophy of "if a little is good, a lot is better..." - for example adding a lot 
more salt - then you just end up with over-salted soup! And, we all recognize that you can get 
salt poisoning! 
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Essential oils are lipophilic, and non-soluble in water. They do appear to have the ability to 
penetrate tissues quite effectively, and there are many people who can apply an essential oil to 
their feet, and taste it minutes later. Through medical responses, I feel I have witnessed effects 
that directly show this effect - for example applying essential oils on furred areas and having 
arthritic joints in other body areas gain increased mobility or apparent comfort. 

Quality of the essential oil is highly important when making selections for medical and 
veterinary use, especially with smaller and exotic animals. Cats have gained notoriety as the 
most controversial species, but in practice I have really seen the use of oils quite aggressively 
without due harm in felines. Their apparent deficiency in the Cytochrome P450 pathway, and 
other various liver metabolism quirks and concerns seems to be more of an issue with their 
processing of synthetics and man-altered chemical compounds than with true and balanced 
essential oils. I liken the use of lesser quality essential oils to what it would be like to spray 
perfume on a bird or a cat. I think we would all agree that this is unlikely to be a good decision - 
and we would not be surprised to see ill effects from it. However, many essential oils are 
distilled or marketed for the perfume industry, and the uniformed consumer and even essential 
oil company may not know or care to know the difference.3 

Evaluation of essential oil quality for those who are not experienced in it is often frustrating. 
Naturally, every company will carry the “best” quality, and their oils are wonderful! Just ask 
them. Sadly, it will often be left to the consumer to decide on which oil might be of good quality. 
Provision of testing results, “certified” quality statements, and therapeutic grading of any sort is 
really mainly hype and it is a buyer beware situation. Test results are often copied from other 
suppliers, and sometimes not updated with varying batches of essential oils from un-reputable 
suppliers. Knowing whom you purchase from and trusting your supply sources are the key in 
obtaining true essential oil quality. Avoiding essential oil brands with overly affordable pricing, 
caps that are not tamper-evident, bottles that do not contain lot numbers or tracking information, 
or that are packaged with rubber dropper tops is sound initial advice. It is my opinion that 
essential oils should be treated as medicine, and I would not purchase a bottle of aspirin that 
could have been opened in a store by hundreds of people either.  

As a response based veterinarian - I clearly see benefits in using essential oils with my patients 
and consults. Results speak for themselves, and frustrating cases that appear to have no other 
options, definitely have shown amazing responses to essential oil use. Although all of the 
"scientific proof" may not always be directly available, it is clear that essential oils have a 
dominant presence and promise by a quick search on www.pubmed.gov.4 

The ways we use essential oils in veterinary medicine is varied - and truly amazing is the part of 
flexibility in treatment options. I usually recommend starting with the most basic, light, and easy 
methods of application and use, and then advancing to more aggressive or layered approaches if 
it proves necessary. Water-based diffusion of essential oils remains one of the easiest and most 
benign methods of exposure and is surprisingly effective. Requiring no handling of the animal at 
all, the cool mist carrying essential oil particles can permeate fur, hair, and thusly be absorbed 
systemically. Even the "tented" diffusion into a carrier with an animal can ensure deep 
inhalation, but even topical "contact" to surfaces such as a cornea or conjunctiva. 
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This "application" to sensitive sites is not of concern if we consider that essential oils would truly 
be everywhere in nature. When plant materials fall into a pond, particles are broken down and 
essential oils would be released. Although a very light concentration, the animals exposed to this 
water source will have exposure to essential oils! A bird nest in a hollowed log, sure enough will 
have a strong odor of the inner tree bark, an essential oils. Pretty much anything with a 
wonderful "outside smell" you can bet is likely due to the essential oils being emitted. "Fresh as a 
Carolina pine forest..." is another example of essential oils. 

Other application methods can include "Petting", water-misting, direct topical application, oral 
administration as well as rectal instillation, injection, and IV administration. It is my opinion that 
the final three methods should not be widely entertained except in research or in extensively 
monitored veterinary cases. Sadly there are many lay-people who have been convinced that 
essential oils may be the "holy grail" of all health issues and one interesting case with a good 
response is overly promoted and a whole bevy of irresponsible and dangerous attempts are made. 
Case in point, injecting Frankincense into a vaccine-related sarcoma in a cat. 

Petting consists of placing an essential oil into your hands, diluted or neat, and rubbing them 
together until a light film of the desired concentration is on the hands. This can include the 
complete absorption of the oil into the hands. Then, the animal is "pet" with those hands. It is 
amazing how much transfer there can actually be from seemingly bare hands! Neat refers to the 
essential oil being used undiluted, and usually directly from the bottle. A diluted oil is often 
diluted in a fatty carrier oil, however water can qualify as a diluent. Common carrier oils that can 
be used would include coconut oil, olive oil, almond oil, sunflower oil, etc... However, I prefer 
edible and organic carrier oils as much as possible. Fractionated, so it does not turn solid at cool 
temperatures, Coconut Oil (FCO) is my current favorite for use in diluting essential oils for 
animals. A high quality cooking grade oil can be selected, and FCO appears to be the most "fur 
friendly" oil in my opinion - leaving much less of an oily residue or being damaging to furniture 
and fabrics. 

There can be situations where essential oils have been mis-used or used in excess or in overly 
aggressive manners. In these situations, I usually find that stopping any use of essential oil, even 
diffusion, and diluting a site of irritation, especially directly on the skin, with a fatty carrier oil to 
be the most effective route of relief. Washing off essential oils with water, can indeed increase 
irritation in some situations, as the essential oil is not soluble in water, and can be spread over the 
dermal surface, potentially increasing the area of irritation. 

I will often personally check a blood panel and run other indicated lab tests, but often find these 
to be normal or similar to pre-oil laboratory data. I do feel that it is important that we as 
veterinarians, begin to collect pre, during, and post essential oil use data in the form of laboratory 
tests for our patients utilizing essential oils. As I routinely do this, it has increased my 
understanding and comfort levels in the use of essential oils with medical cases thousands-fold. 
Witnessing liver or kidney values improve during the use of essential oils is encouraging, and 
will continue to add to our knowledge of safety and effects. The amazing flexibility with 
essential oils is to be duly noted. There are not many medications out there, where if an animal 
will not consume it, that we can just “throw” it into the air, pet it onto their fur, or add it to a 
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shampoo and still see effects with it. We all know how difficult it can be to get a cat “pilled”. 
Wouldn’t it be great if we could just rub that pill on our hands, pet the cat and have similar 
effects? Well, with essential oils this often seems to be the case.5 

So, what of the reports of ill effects? Are they false? I do not believe all reports are necessarily 
false, but they are certainly inadequately evaluated and reported whenever I delve into them. A 
common scenario to find is someone who is using essential oils for a critical animal. “My cat 
was dying, so I used essential oils…and my cat DIED!” Was there cause and effect? I usually 
find not. Even in our veterinary community, I have had well intending veterinarians convinced of 
the fact that essential oil use caused liver problems for an animal. However, when asked what the 
liver values were prior to the essential oil use (in a sick animal), these results had not been 
obtained. The lack of true evidence can be frustrating, along with the fact that without a true and 
direct sample of the essential oil used on a particular animal experiencing a “problem,” we may 
not know of a quality issue that was the true source of adverse issues, and not truly an essential 
oil itself. 

If you want to use essential oils in practice – where do you start? That question can be a bit 
harder to answer, and I do feel that the most important aspect for you to consider initially is the 
source and quality of your essential oils you plan to use. If you can ask someone you trust, who 
has used essential oils for many years, especially medically, then this is often the best starting 
place. However, nothing will educate you on the use and quality variations available on the 
market today, than to invest in purchasing oils from a wide variety of sources and comparing 
them side by side. Next, using the oils, especially in your own daily life, is the best way to form a 
relationship with them. I relate my learning and relationship with essential oils much like 
learning about wine. I have NO CLUE about wine. Did I like a dry wine? A sweet wine? What 
does it even taste like to be dry or sweet, or smooth or oaky? Until I went on wine tasting tour, I 
really hadn’t a clue. And so many people have never done an “essential oil” tour! To me it 
should be mandatory. 

Even the most “virgin” beginner to essential oils, has been able to differentiate many quality 
variations when allowed to evaluate oils side by side, once given the opportunity. It does not take 
much to determine if you like the food at a restaurant, but you must invest the time and money in 
purchasing a meal there and eating it, even if it turns out to be a bomb. If you have a bad meal, 
will you never eat food again? Likely not, but you will select a different place. Certainly, I have 
invested thousands of dollars to purchase oils of questionable quality. I won’t say it was a wasted 
investment, because learning the characteristics of a poor grade essential oil has been highly 
educational and valuable. 

The skill of evaluating essential oils through a variety of methods, can take several years. Just 
like we did not graduate vet school in one year, all good skills can take a bit of time to master. 
Do not become discouraged, but do practice the skills daily. 

Once you are certain that you have procured a decent quality of essential oil, there are ways that 
I recommend proceeding with their use into the animal kingdom. Of course, I staunchly believe 
that anything I wish to do to an animal, I should have done to myself. So, if I plan to make a 
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water mist mixed with essential oil(s) and spray an animal with it, I should have done this to 
myself and I will often mist my face as an indicator of true feeling on sensitive tissues, 
membranes, and skin. If I plan to add essential oils to drinking water or food, I too have added 
them to my own food and water to see how the effects feel. Naturally there are items like 
Oregano essential oil that cows will happily ingest, that I am not so fond of in my oatmeal – but 
still, knowing if it burns as you swallow it, is a good lesson prior to subjecting an animal to any 
protocol. 

One of my next rules for animal use of essential oils, is to do what has been done successfully. 
Although I am now comfortable “blazing new trails,” initially I only practiced methods of 
essential oil use for animals which I knew had been done with multiple animals already and 
without ill effects. Over time, I was able to modify these methods even further with veterinary 
knowledge and experience, into what I felt was even more appropriate for the animal species. 

I do believe in using the easiest methods and in the most dilute, yet effective ways, first. 
Basically like drugs that we use to the ‘least effective dose’ – essential oils should be considered 
in this way. Water-based diffusion is one of the easiest methods to use, and can be layered with 
other methods to provide even more effects. Hair and fur does not appear to inhibit the 
absorption of oils transdermally, and hair follicles coated with natural sebum and skin oils may 
even provide a bit of increased absorption of the lipophilic essential oils into the skin. It remains 
accurate, that animals with more hair follicles per square inch of dermis, do appear to be more 
“sensitive” to smaller amounts of essential oils – possibly due to this enhanced absorption. 

Dilution of the essential oil should usually be considered. A 1-5% concentration of essential oil 
to carrier oil is a nice starting point for those new to essential oils, however may not be effective 
levels. There is much confusion in the general public regarding proper dilution and concentration 
verbiage and methods. Most essential oil recipes are stated in drops added to a milliliter of 
diluent. Drops can indeed widely vary in volume depending on the dropper used and the 
viscosity of the essential oil – however is still the most widely used method of measurement for 
essential oils. 1 drop in 5mL of a carrier oil would be a 1% concentration, and 2 drops in 5mL 
would be a 2% concentration and so on. Although carrier oils can often be measured with a 
syringe, essential oils are quick to degrade the plunger and it is advisable that essential oils be 
measured in a glass graduated cylinder when exact measurements are desired. 

Essential oils can be used alongside of medications, however the use of the essential oil could 
make the need for the “traditional drug” less, leading to side effects from over-use of the 
medication. Multiple patients of mine have required far less prescription medications or herbal 
remedies once essential oil use has been initiated, so it is important to monitor closely to see if 
patient dosing needs to be adjusted, especially with cases of insulin use. 

After all of this talk of quality – it is important to recognize that even poor quality or 
synthetically created or altered essential oils WILL be effective for physical conditions. In this 
way, the synthetics are similar to traditional medications like aspirin, steroids, or bute. Of course 
they are effective and show results, but they are often riddled with side effects and will never be 
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truly natural. The fact that an essential oil “worked” for an animal does not indicate the quality 
level; but merely indicates the presence of active and effective chemical compounds. 

What can be done in a veterinary setting with essential oils? Flea and tick prevention, basic 
immune system support, anti-bacterial, anti-fungal, anti-tumoral, and anti-viral properties, 
replacement of NSAID and steroid use, anti-inflammatory effects while being gastro-protective,6 
enhanced healing of wounds and surgical sites, treatment of resistant infections, support of organ 
systems, increasing circulation and clotting function and resolution,7 and so much more. I truly 
find that in almost every aspect of animal care the addition of some sort of use of essential oils is 
beneficial. And although this lecture focused on the “physical” aspects of essential oil use, it 
should never be ignored that all essential oils have an energetic and emotional aspect as well. 
Supporting all aspects of the animals’ well-being, essential oils are a powerful modality to add to 
your arsenal. 
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Essential Oil Use in Dogs 
Melissa Shelton DVM 

Objective:  
1. To provide essential oil protocols for common and frustrating canine conditions, present 

case information and results, and to show that essential oil protocols address multiple layers of 
issues, resulting in a very complete and sometimes unexpected level of response. 

 
Many common issues such as arthritis, insect control, resistant bacterial infections, kennel cough, 
leaky gut, urinary incontinence, anxiety, allergies/atopy, ear infections, and avoidance of steroid 
and chronic drug use can be greatly helped through the use of essential oils. 

Essential oils have direct properties of being anti-inflammatory,1 anti-bacterial,2 anti-viral,3 anti-
fungal, and more, but they also support the immune system, reduce stress, and address the 
emotions of the pet and the owner. 

Veterinary clients are often resistant to the use of chemical flea and tick preparations, chronic 
medications, or are frustrated with ear infections or other issues that do not seem to have a clear 
answer or adequate response to traditional treatments. Essential oils can replace or augment 
traditional treatments of a variety of issues. 

Arthritis conditions are common, and although many of our holistically minded clients will 
already have good dietary selections and may already be giving joint supporting supplements, 
there can come a time in a dog’s life when routine medications are considered for quality of life. 
Copaiba (Copaifera officinalis, Brazil) essential oil is highly effective and can be used topically 
and even orally as a replacement or augmentation of chronic NSAID use. In general, 1 drop per 
50 pound dog is given in food twice a day. The essential oil is virtually tasteless and odorless and 
accepted easily by most dogs. This can be given with steroids, other NSAIDs and with other 
medications without conflict. As a general rule, I still continue to monitor my patients in the 
same way I would when they are on a chronic medication, with baseline and follow up lab work 
and routine exams. Chronic use has not been an issue, and there are many who have been using 
essential oils for arthritis relief for years, both orally and/or topically. When added effects are 
needed, both topical and oral routes of oil use can be combined. 

Flea and tick control requires a bit more due diligence on the part of the animal care taker, but 
can give effective results. My own dogs have not used a traditional chemical preventive for 6 
seasons now and we rarely “pick a tick” off of them. We do practice multiple methods of control, 
short grass, tick screening, and multiple application methods of a variety of essential oils. Water 
mists, adding essential oils to shampoo, “Petting” oils onto an animal, or adding into natural 
ointments (fly ointment), can be effective ways to layer and magnify the effects of essential oils 
against insects. 

There is a huge list of oils that can repel insects, considering all plants need protection in this 
manner. Catnip,5 Citronella, Lemongrass, Lavender, Cedarwood, Eucalyptus citriodora, 
Rosemary, Oregano, Thyme, Peppermint, Cinnamon, Clove, Ginger, Geranium are some 
common oils on the very long list. I find it is best to develop a relationship with the oils, use 
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them for yourself to find which are best for which animal, for which insect, and how to use them 
in the most effective manner. I have certainly found that some seasons one essential oil may be 
incredibly effective against horse flies, however the next season a different essential oil seems to 
have more of an effect. It is not shocking considering that the insect too, has its motives to be 
able to circumvent the repulsion. 

It is also common that a certain essential oil will be more effective for gnats, while another is 
more effective for mosquitos. And occasionally, even geographic variation of the mosquitos can 
alter which essential oil is most effective. Truly with insects, it can take a bit of trial and error, 
however using a wide-based blend can yield more consistent results. 

I will typically combine essential oils into a glass spray bottle. The ones that I have found to hold 
up to essential oil use the best are available at www.aromareadyproducts.com. Essential oils can 
degrade plastics, and so high quality chemical resistant sprayers must be selected. Depending on 
species, I will start with 10-20 drops of essential oils (usually already blended) in 4 ounces of 
distilled water. Distilled water is mainly used as there should be no contaminants to “spoil” and 
also to remove minerals that may affect the sprayer. You can add more drops to the solution as 
needed, and since essential oils and water “do not mix” – be sure to rock or shake the bottle prior 
to each use. Fractionated Coconut Oil can be sprayed with oils for longer “stay” time, but may 
make pets greasy. The following recipes are suggested. 

Buggy One Recipe: Citronella (Cymbopogon nardus, Sri Lanka) 6 parts; Catnip (Nepeta cataria, 
Canada or USA) 1 part; Eucalyptus citriodora (Australia) 6 parts; Geranium (Pelargonium 
graveolens, Madagascar) 2 parts; Lemongrass (Cymbopogon flexuosus, Guatemala, India) 3 
parts. 

Buggy Too Recipe: Citronella 3 parts; Lemongrass 3 parts; Catnip 2 parts; Eucalyptus citriodora 
2 parts; Clove (Eugenia caryophyllata, Madagascar) 2 parts; Cedarwood (Cedrus atlantica, 
Morocco) 2 parts; Peppermint (Mentha piperita, France) 2 parts. 

Ideally blends are left to “marry” for at least 24 hours. This blend can then be used via petting, 
water-misting, addition to shampoo, etc. The frequency and concentration of the applications 
may be tailored to the animal and the needs of the situation, and using multiple methods at the 
same time can be helpful. There are those days when I am spritzing my dogs and myself before 
going outside each and every time, as well as petting an oil blend onto their ankles. 

Resistant bacterial infections are of increasing concern. Essential oils have shown powerful anti-
bacterial properties and do not appear to have many of the resistance issues of traditional 
antibiotics. Some of the main reasons that essential oils ward off resistance is in the fact that the 
plant has to evolve to survive. If a bacteria has changed, then a plant must also change to ward 
off an attack. In return, the essential oil produced by the plant is dynamic and ever adapting. 
Although the main constituents of the essential oil may remain the same, there are minor 
fluctuations depending on the geographic location, weather patterns, and adaptation of the plant 
with each and every season, harvest, and distillation of the oil.  
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Chronic ear infections can be frustrating, as well as often present with resistant bacterial 
infections. The use of essential oils has been helpful in reducing inflammation, pain, shrinking 
tissues, and eliminating infections, even those resistant to antibiotics. As a general rule, essential 
oils should not be “dumped” into an ear canal, and should not contact the tympanum directly, 
especially with a neat oil. However, within carrier oils, water, ear washes, etc. essential oils can 
be used in canine ears with great effect. Essential oils can be added to any natural ointment or ear 
wash solution at a general starting point of 10 drops per 30mL of the preparation. While almost 
all essential oils will carry some antibacterial and some antifungal (yeast) properties, there are 
certain essential oils that are especially well suited for ear conditions due to a variety of 
additional properties. Copaiba essential oil is very mild while being incredibly anti-
inflammatory. Lemongrass, Geranium, and Lavender show antibacterial properties,4 Melaleuca 
alternifolia (Tea Tree) which has commonly been added to a variety of ear washes and 
treatments, Clove essential oil which imparts topical analgesia, Frankincense is anti-tumoral, and 
so forth. In general, I will use only the essential oil preparation to treat an ear, however if 
traditional medications are used at the same time, I will alternate morning and evening 
applications. 

A blend of essential oils for the ear: 3 parts Copaiba, 3 parts Lavender, 3 parts Geranium, 1 part 
Lemongrass, 1 part Melaleuca alternifolia, 1 part Frankincense (Boswellia carterii), and 1 part 
Clove. Mix together and allow to “marry” for at least 24 hours. Then add between 1-10 drops of 
this blend to 30mL or more of a carrier recipe, wash, ointment, etc…  

Basic ear treatment carrier recipe: 1 part grain alcohol (Everclear), 1 part distilled water, 3 parts 
fractionated coconut oil. 

Kennel Cough can be a frustration to treat, with often no more to offer than “wait it out.” Water-
based diffusion of essential oils reduces inflammation, lessons symptoms, supports immune 
function, is anti-bacterial, opens airways, and allows for a faster and less complicated recovery. 
A wonderful supportive blend can be created with equal parts Copaiba, Lavender, Marjoram, 
Eucalyptus radiata, and Black Spruce. Allow this blend to “marry” for at least 24 hours, then add 
1-4 drops or as appropriate to 8 ounces of distilled water to be added to a water-based ultrasonic 
diffuser such as the H2EO from Plant Extracts Inc. www.plantextractsinc.com. The diffuser can 
be aimed into a kennel and used to create a nebulizing treatment for an animal, often for 20 
minutes, three times a day. 

Leaky gut, Inflammatory Bowel Disease, and a variety of gut issues can benefit from essential 
oils. The wonderful range of benefits include antibacterial actions, anti-inflammatory, anti-
nausea, help for peristalsis, anti-spasmodic actions, pain reduction, gastro-protection,8 etc. A 
suggested recipe for “Intestin-oil” is 20 parts Peppermint, 10 parts Copaiba, 5 parts Ginger, 3 
parts Marjoram, 3 parts Anise, and 3 parts Fennel. Mix together and allow to “marry” for at least 
24 hours. This blend can be diffused, applied via petting, or used orally if situations call for it. 

Urinary incontinence also responds to essential oils, especially in female dogs. Occasionally 
“capturing” the incontinence with Phenylpropanolamine is necessary, and the essential oil of 
Copaiba can be used orally as the most effective route at 1 drop per 50 pounds, in food, twice a 
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day. There has been a noted fluctuation in quality of Copaiba, resulting in the apparent “failure 
of effect.” However when a medical grade has been used, it was effective. For less severe cases, 
starting with just the ingested Copaiba can be adequate and can be attempted prior to adding 
traditional medications. The Copaiba can also be used when the traditional medications have not 
been effective. With male dogs, certain essential oils are helpful, but the condition seems to 
respond differently based on the cause of the incontinence, and the essential oil should be 
selected for the base cause of the condition (neurologic, hormonal, inflammation, etc.). 

Anxiety issues are often improved with the use of essential oils, however a good behavioral 
consult, exercise, and training program should never be neglected. Essential oils are great, but 
never the full answer. We’ve been having shelters and training groups use oils in a classroom 
basis and reports are wonderful for retention and cohesiveness of the class. Lavender has a lot of 
research in anti-anxiety issues but there are many single oils with grounding and balancing 
properties; Bergamot, Fennel,9 Roman & German Chamomile, Frankincense, Valerian, Rose, 
Spruce, Vetiver, Ylang Ylang, Melissa, Grapefruit, Orange. Water-based diffusion of single oils 
are easy and effective, and blends can be created in any pleasing combination. 

Allergies and atopy respond to essential oils as well.10 The fact that there is more than just an 
“atopy” issue at hand, and inflammation along with secondary yeast or bacterial infections may 
be overlooked, makes essential oils a wonderful “shotgun therapy” for this condition. Diluted 
blends of oils can be massaged onto affected areas, routine petting of essential oils has a 
preventive measure, and comfort along with immune supporting and correcting actions seems to 
complete the holistic ideals. Essential oils such as Lavender, Copaiba, Frankincense, Melaleuca 
alternifolia (tea tree), and many others are indicated. “Hot” oils such as Oregano and Clove have 
their places as well, with topically numbing actions, great anti-inflammatory actions, and anti-
bacterial and anti-fungal effects.  

Diffusion of oils, especially Clove, does seem to reduce environmental allergens (possibly dust 
mites, molds?) and reduce symptoms of allergies. Even humans with animals in the home, report 
reduction of symptoms to animal allergies when diffusion is in place. A 1% blend of essential 
oils can be massaged into symptomatic areas (itchy paws) and basic petting of the essential oils 
on a regular basis can eliminate needs for steroid and anti-histamine intervention. Oils that 
appear to have anti-histamine activities especially include Basil and Melissa. Black Spruce often 
presents cortisol type actions. 

A basic recipe to try for allergic skin 30mL Fractionated Coconut Oil and 4 drops of each:  
Oregano, Basil, Marjoram, Lavender, Copaiba, and Peppermint. I may also add 2 drops of Clove, 
Melissa, Frankincense or others. 
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Essential Oil Use in Horses, Cows, and Other Animals 
Melissa Shelton DVM 

 
Objectives:  

1. To present common conditions and protocols for the use of essential oils with horses, 
cows, chickens, and other animals. 

Abstract: Horses, cows, and other farm animals can be greatly benefited through the use and 
exposure to essential oils. Organic production, mastitis prevention and treatment, increased milk 
supply, laminitis prevention and treatment, stress reduction, elimination of medicated feeds, 
reduced morbidity and mortality in herds and flocks, and more can be achieved with essential oil 
use. Easy ways to use essential oils in these settings will be presented, along with protocols for 
various situations. 

Thankfully use of essential oils in horses and other livestock is generally pretty easy. Although 
they do not necessarily need more volume or concentration of oil usage compared to a dog or cat, 
they do seem to be quite hardy and will accept oral use and additions to food quite readily 
without complaint due to flavors or intensity. 

With horses, often essential oils can be placed in the out-pocketing of the lower lip, without 
much concern. It is certainly way easier and better tolerated than any syringe of dewormer I have 
ever administered to my horses! Rarely do oils administered in this manner require dilution, 
which makes oils very easy for travel and emergency. Absorption through the mucus membranes 
seems better than direct “swallowed” ingestion. Essential oils can be added to troughs and 
drinking water for most large animals. It can encourage adequate drinking, cool the body on a 
hot day (Peppermint), and aid in transport issues with water taste and quality. Prevention of colic 
may be possible for those prone to issues at shows or with travel due to decreased water intake. It 
is always wise to supply a separate “plain” water source for drinking, to make sure that we do 
not create an aversion to drinking the flavored water. We usually find that horses and other 
livestock enjoy the essential oil flavored water more and we will see increased drinking from 
“flavored” troughs than the plain. 

Essential oils can also be added to feeds and can be mixed with a variety of items, as well as just 
added “neat.” Pureed carrots, applesauce, maple syrup, bran mash, etc. can all be used as edible 
carriers for essential oils. For chronic administrations, especially for items to reduce chronic 
inflammation and arthritis, topical and food oral administration is helpful. 

Oils can be “pet” onto inflamed areas (joints, muscles…) either neat (undiluted) or diluted in a 
carrier oil. Fractionated Coconut Oil (FCO) is my favorite carrier oil, although most fatty oils 
could be used. Oils can be dripped directly on areas of concern such as a hoof with thrush or an 
abscess. They can also be mixed into a water based spray or FCO to also be sprayed onto an 
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area. FCO sprays can result in a bit more “stay time” so bug sprays and repellents may work 
longer when in a carrier oil based spray. 

An oddity, mainly seen with horses, were welts resulting from certain oils being dripped onto 
their skin. In general, this was seen with the “Raindrop Technique” and it was initially described 
and promoted as a beneficial event, a healing crisis. However, I have now found that these welts 
are not only unnecessary, but overwhelmingly uncomfortable to a large portion of the animals 
experiencing them. But, most importantly, selection of proper oils to use and proper dilution of 
the oils seems to remove this situation from occurring. We find that proper dilution is actually 
more effective and carries a longer lasting time. These welts did appear to occur more in more 
compromised animals and did seem to eventually lessen with more essential oil use. However, it 
is duly noted that animals being treated without any such reaction are still seeing results and in 
fact often better results than when welts occur. 

The quality of essential oils does matter for larger animals, however it is important to recognize 
that we slather them in a variety of highly toxic compounds on an almost daily basis. From fly 
repellents, etc. large animals are often very hardy in the face of toxins. Use of poor quality 
essential oils is likely still far better for a large animal than some of the other toxins we use as an 
industry and even poor quality and synthetically created essential oils will show effects. 
However, my goal is to always use only the highest quality and all natural essential oil possible, 
whether for a production chicken, backyard cow, or horse’s hoof. 

With an essential oil that is not synthetic and is all natural, the chemical composition that is 
provided by “Mother Nature” seems to be protective to side effects. Separating out the potential 
active components of an essential oil such as Copaiba to me will lose the “magic” of all of the 
abilities of the oil. Copaiba, as a whole oil, is anti-inflammtory,1 is effective for pain control,2 is 
safe for pregnancy,3 AND is gastro-protective!4 For me, Copaiba is a “super-oil,” barely tasting, 
low smelling, easy to administer, mild topically, has a long standing record of use and safety, 
easy for travel, and highly effective. Even with only these characteristics, it would be amazing, 
but we can also add that it has antibacterial, anti-fungal, and healing properties! 

With horses especially, there is often the concern of testing for performance horses. I have never 
heard of a natural essential oil, being used in proper ways, to be of issue. However, in private 
conversations with organizations involved with testing and rules and regulations, the main 
essential oil of concern was Ginger. It was conveyed that it should not be applied topically 
within 7 days of competition. Topical administrations of most oils were deemed acceptable. I 
typically will still avoid use of oils such as Wintergreen (Methyl Salicylate and often synthetic) – 
as there are many other oils without any possible controversy. I personally feel that a topical 
application is no different than fabric softener on a saddle blanket in some manners, and if the 
aroma is helpful, then wonderful! 
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Colic situations are a great place to start with use of essential oils. Since it is a critical situation, 
where a veterinarian may not be able to attend to right away, use of oils are a nice adjunct 
therapy. Owners can administer the oils while they await a farm call, and many times the call 
becomes unnecessary. Calming oils are nice to use for the owner and for the animal and oils such 
as Lavender or Valerian have been used for these purposes, generally applied in a petting 
manner. Peppermint is widely used and is anti-inflammatory, anti-spasmodic, and known to 
reduce nausea and GI discomfort.5 Oils such as Anise, Fennel, Ginger, Copaiba, and Marjoram 
also have wonderful GI effects and can be used topically and / or orally. A sample recipe we’ll 
call IntestinOil consists of Peppermint 20 parts, Copaiba 10 parts, Ginger 5 parts, Marjoram 3 
parts, Anise 3 parts, and Fennel 3 parts. Allow this mixture to blend for at least 24 hours. The 
blend is used by applying 20-40 drops of the blend to the umbilical area and 20-40 drops given 
orally. Repeat every 20-30 minutes if needed. If the horse is still symptomatic in 60 minutes, it is 
more likely to be a surgical colic! 

Essential oils can be given alongside of other medications with no contra-indications noted. 
There are oils with anti-coagulant properties (Fennel, Anise) that should be paid attention to, 
however this action is rarely noted unless large amounts of oils are given repeatedly via the oral 
route. Bleeding times during surgery has not been noted to an issue with “normal” recommended 
use of essential oils and not even with repeated oral administration of the IntestinOil within the 
1-2 hours prior to surgical intervention. 

Wintergreen is an oil that has far more anti-coagulant actions, and may be best avoided in 
possible pre-surgical situations. My belief is that there are many oils that impart the benefits of 
the more “controversial oils” without the potential cross effects, so I will select those oils 
instead. 

These traits should not always be frowned upon and we can utilize the characteristics for our 
benefits as well. Fennel for thrombosis,6 the gastro-protective nature of Ginger7 along with its 
antioxidant activity, significant anti-inflammatory and antinociceptive properties,8 as well as the 
beneficial and overlapping properties of many oils9 give us the veritable “shot gun” approach. 

Many frustrating conditions such as Scratches, Thrush, White Line Disease, Hoof Abscesses, and 
Laminitis respond nicely to adjunctive essential oil use. As oils have a broad spectrum effect: 
antibacterial, antifungal, anti-inflammatory, anti-parasitic and improved circulation. It is helpful 
to have many aspects of an issue covered. Oils can be used easily with addition to shampoo or a 
poultice of toothpaste, etc. Lavender, Copaiba, Lemongrass, Helichrysum, Cinnamon, Clove, 
Rosemary, Lemon, Tea Tree, Oregano, and many others have great effects. Most are “hot” oils. 
Hoof Recipe: Lemongrass 5 parts, Copaiba 5 parts, Cinnamon 3 parts, Clove 3 parts, Lemon 3 
parts, Tea Tree 3 parts, and Oregano 2 parts. Allow this to “marry” for at least 24 hours. Then 
drip once or twice a day onto site of concern. With issues such as Thrush, we can use “hotter” 
oils in a more intense manner. This is true for all hoof stock.  
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With Laminitis focus can be even more broad yet specific to what will enhance recovery. 
Copaiba and Peppermint are anti-inflammatory and pain relieving. Cypress seems to increase 
circulation. Clove is analgesic, an anti-oxidant, and pain reliever. Helichrysum, Lemongrass, 
Oregano, Balsam Fir, Marjoram, Lavender blends offer help from many angles: calming, 
circulation, antibacterial, colic pain, and endotoxins. Orally, Helichrysum, Clove and Copaiba 
has been helpful for pain and inflammation. 2 drops of each twice a day is usually adequate, but 
you can give more drops and more often as you monitor results and response. Topically, you can  
massage and drip oils on.  Massage oil recipe - to make 4 ounces within Fractionated Coconut 
Oil add: Peppermint, Copaiba, Cypress, Helichrysum, Clove, Lemongrass, Oregano, Marjoram, 
Balsam Fir – strive for 3 mL of each oil (sometimes less for “hot” Oregano, or “$$$” 
Helichrysum). 

Heaves responds well to essential oils as well.10 Oregano can be given orally and applied 
topically on chest area. See oils from the Steroid Replacement lecture. Spruce, Balsam Fir, 
Copaiba, Cedarwood, Rosemary, Lavender, Eucalyptus,11 Marjoram, many others can be used 
with other meds. 

When in doubt, with hopeless cases, trials with essential oils shine due to the wide variety of 
properties. 

In general other farm animals can be treated with essential oils in the same exact manner as 
horses. The oils will have the same properties and effects and the finesse comes in when there 
are larger herds or animals who are not readily handled such as zoo animals. Mixing with feeds 
and such for with dairy cattle who are handled twice a day for milking can include oils into items 
such as teat washes or dips and have a “no brainer” amount of benefits. Cypress increases 
circulation and lymph drainage, Copaiba is anti-inflammatory, Oregano is anti-bacterial, Fennel  
increases milk supply and is a digestive aid, Tea Tree, Lemongrass, Lavender, and many others 
are anti-fungal.  

Teat wash recipe: ½ Gallon water, ½ Tbsp Liquid Castile Soap or other natural soap (or more), 
(Dr. Bronner’s, Basic H Shaklee), ½ Tbsp Vegetable Glycerin, Essential Oils – Oregano, Tea 
Tree, Fennel, Rosemary, Clove, Lavender, Copaiba, Cypress. Mix oils in soap first. You can 
adjust mixture to your needs. Generally about 30-50 drops of oil will go into the ½ gallon 
mixture. You can make it stronger or weaker as desired. 

Into Coconut Oil, Raw Coconut Oil, and Natural Ointments. DIY Salve: ½ Cup Coconut Oil, 1 
bar or 1 ounce Beeswax, Tea Tree (Melaleuca alternifolia, Australia) 10 drops, Oregano 
(Oreganum vulgare, Hungary/Turkey) 7 drops, Lavender (Lavandula angustifolia, France HA) 7 
drops, Copaiba (Copaifera officinalis, Brazil) 7 drops, Rosemary-C (Rosmarinus officinalis 
Chemotype C, Hungary) 5 drops, Fennel (Foeniculum vulgare, Austria) 5 drops, and Cypress 
(Cupressus simpervirens, Spain) 5 drops. 
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Oral Oregano essential oil has been very effective for mastitis. Generally 1 drop per 200 pounds 
PO BID. Topically and orally is generally used. Fine for goats and other milk animals, and for 
organic status. No withdrawals are needed and it can be considered a great prevention. 

Chickens and flocks are easily treated with essential oils in drinking water. Usually we use a 
drop of an oil/blend per liter of water. We added a blend of equal parts Lemongrass, Tea Tree, 
Lemon, Clove, Citronella, and Rosemary into drinking water. More water consumption, less 
chick mortality,12 avoidance of medicated feeds,13 increased egg production, and better growth14 
was seen. When not giving the oils in water the reverse was found. Glass or stainless steel is 
ideal for water containers, have caution with plastics.  

Zoo animals require a bit more finesse and creativity. Addition of oils to water sources, bathing 
areas, and environmental enrichment items have yielded great results. Spraying from a water 
mist bottle or diffusion is also a wonderful approach. Handlers can also wear the oils for effects. 
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Antibacterial Properties of Essential Oils and Their Use in Animals 
Melissa Shelton DVM 

 
Objectives:  

1. To explain theories and evidence on why essential oils are antibacterial without risks of 
resistance, and how they can be used with resistant strains.  

2. To present common situations and protocols in which essential oils are commonly used to 
replace antibiotics. 
 
Essential oils are well researched for antibacterial properties.2 A search for essential oils in any 
manner on Pubmed.gov will yield hundreds of research articles relating to many of their actions. 
Antibiotics are certainly important in the veterinary field, however, there are concerns with 
chronic use and the formation of resistant bacteria and pathogens. MRSA is a “buzz word” and 
those with therapy dogs and animals in contact with immune-compromised humans are in search 
of ways to keep their animals healthy, as well as to protect those they may visit. 

Plants have evolved and adapted over millions of years to be able to continue to survive and 
thrive. Their dynamic nature is what makes it possible for them to “out smart” bacteria and 
pathogens as they too evolve to become a more effective “infector.” Pharmaceutical agents have 
to remain the same by industry standards, so bacteria can over-come the mechanism of action as 
they reproduce and change. With essential oils harvested from plants, we notice variations in 
their chemical constituents based on the geographic region6 they are grown in (altitude or 
country), the weather patterns of the season (drought), and even in the pathogens they are 
exposed to.9  

It is these variations that make essential oils a “smart weapon” against bacteria and other 
pathogens. As enticing as all of the research sounds, there are still reasons why we do not default 
to essential oils for all of our antibacterial needs. Certainly, there are supply issues. Plants must 
be grown, harvested, distilled – which is a large labor load, and requires a certain amount of 
artisan skill. Mass production is limited, and so larger companies often do not pursue the natural 
forms, and instead look to extracting and manufacturing the important chemical components that 
appear active in the essential oil. In my opinion, destining the chemical to create side effects and 
to become another item on the list of bacterial resistance. To me, it is very important to have the 
“complete” chemical profile from the essential oil, and not to try to extrude, extract, or change it 
in any way.  

Also with essential oils, comes a dosing and delivery issue to be addressed. Since the essential 
oil constituents can vary, it can mean that a direct and consistent dosage schedule is hard to 
procure. We have poor information on what essential oil ingestion results are, and some 
conditions respond well to topical or inhalant use, and some do not. It is also fascinating to 
consider that even inhalation of an essential oil, appear to result in accumulation of active 
constituents internally and systemically.10 It is important to note, that some studies of essential 
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oil metabolism, use methods that are not realistic for proper evaluation in my opinion – such as 
administration of essential oils via IP injection.11 

I’ll list the most common conditions that antibacterial actions of essential oils are desired, and if 
they appear to be effective or not in clinical practice. 

Ear infections: This is definitely an area to use essential oils. We see so many chronic ear 
conditions, where traditional drugs have failed over and over again, along with the creation of 
resistant infections. “Essential oil” patients are often seen when total ear ablation surgery is 
being considered, and ear canals are swollen shut. Essential oils can penetrate these tissues. To 
combine an agent (essential oils) that is not only antibacterial, but also anti-fungal, anti-
inflammatory, immune supportive and modulating, etc, is the “holy grail” of treatment of these 
situations. From the Essential Oils for Dogs lecture: A blend of essential oils for the ear: 3 parts 
Copaiba, 3 parts Lavender, 3 parts Geranium, 1 part Lemongrass, 1 part Melaleuca alternifolia, 1 
part Frankincense (Boswellia carterii), 1 part Clove. Mix together and allow to “marry” for at 
least 24 hours. Then add between 1-10 drops of this blend to 30mL or more of a carrier recipe, 
wash, ointment, etc. Basic ear treatment carrier recipe: 1 part grain alcohol (Everclear), 1 part 
distilled water, 3 parts fractionated coconut oil. 

Bladder Infections: This is one of the most common situations in which people ask if essential 
oils can be used. Although there is much help that can be gained with essential oil use, there does 
not seem to be that “magical” clearing of a urinary tract infection through essential oil use8 
whether it is used orally or via other routes. It is possible that there is not adequate 
concentrations and levels of essential oil constituents that penetrate into the tissues and urine to 
be effective. 

FLUTD Cats: These situations respond very well to essential oils, and likely because there are 
multi-factoral issues at hand. It can be common for some veterinarians to still feel most 
comfortable to treat symptomatic cats with antibiotics, and so for this purpose, essential oils 
would be much more logical and appropriate. 

Deep Infections: Possibly where essential oils shine the most is in frustrating and poorly 
responding cases of infection. Essential oils are able to penetrate materials and tissues that seem 
untouchable by antibiotics, especially where circulation is limited. Topical applications can 
penetrate deeply into tissues. A tendon sheath infection in a horse that was screened by multiple 
vets and euthanasia was recommended. A trial of oral and topical essential oils were used, and 
the horse made a full recovery. 

Thrush/Hoof Infections: Responds very well to essential oils applied topically. Penetration of the 
hoof seems to be apparent, and reduction of inflammation and other supportive factors act 
synergistically. 
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MRSA/Therapy Dogs: Essential oils could provide a protective measure for Therapy Dogs 
visiting humans, and visa versa. With lower risk of causing resistant strains, use of essential oils 
for preventive measures is not worrisome. The aroma of essential oils may also provide added 
emotional support and benefits. 

Staph/Skin Infections: Topical use of essential oils can be helpful for situations such as hot spots, 
lick granulomas, and abscesses. However, generalized staph infections do respond best to 
traditional oral antibiotics in my opinion. Adjunctive use of essential oils is recommended, but in 
situations where oral antibiotics are indicated with skin related issues – it is still advisable to use 
them. 

Respiratory Infections/Pneumonia: Diffusion of essential oils can be very helpful for a variety of 
respiratory concerns, and penetration of infected tissues directly by the vapor5 of the essential oil 
is very helpful. I would still recommend the use of oral antibiotics when deemed necessary, 
however always including the addition of essential oils. 
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Replacing Steroids and NSAIDs with Essential Oils 
Melissa Shelton DVM 

 
Objective:   

1. To present cases where essential oils have replaced the need for NSAIDs and steroid use, 
and to teach the common protocols for doing so. 

 
Abstract:  One of the most common concerns of animal caregivers today is the use of steroids 
and chronic administration of NSAIDs for their animal. Whether dog, cat, horse or other, 
essential oils have mirrored and replaced the use of these drugs without side effects and with 
additional healing benefits that a drug could never offer. For example, certain Essential oils can 
be more effective than traditional NSAIDs, while being gastro-protective! Essential oils can also 
be used during administration of these medications, which allows for a huge amount of 
flexibility and reduction of dosages required. 
 
Case studies, essential oil protocols, and the theories and current science behind clinical 
responses will be presented, as well as the amazing ease in which essential oils can be 
administered, ending the "how to pill a cat" saga. 
 
Steroids and NSAIDs are likely known as the “bad boys” of the veterinary industry. Clients hate 
these meds. Log into any chat group or search for opinions, and likely you’ll find that these are 
some of the most detested prescriptions recommended. They are used chronically, carry a bevy 
of side effects, and frequent laboratory testing is suggested to monitor for damage we may cause. 
Although these drugs can often improve quality of life, they never support the underlying reason 
that a condition is present in the first place, leaving a huge gap in the holistic approach of 
eliminating inflammation. 
 
Clients are frustrated when repeat prescriptions of steroids are given, without apparent results 
beyond chronic administration. They will search elsewhere on their own if veterinarians do not 
recommend a viable option to try. Allow me to introduce essential oils to your arsenal! 
 
Of course I never neglect proper diagnosis and other treatment modalities that you have good 
results with. Essential oils can be used alongside of all of these things, even homeopathy, with 
only synergistic results in my experience. I have felt that essential oils come as close to a 
prescription drug, when using for NSAID replacement. 
 
Copaiba oil from Brazil is one of the foundational oils for inflammation, healing,1 and pain 
relief. It is almost free of scent, taste, and is quite mild topically. It has a long-standing history of 
use in folk medicine2 and with humans. I rely on it much like I would Carprofen.3 However, 
unlike most anti-inflammatory agents, Copaiba is also gastro-protective. 
 
Copaiba is generally used for dogs at approximately 1 drop per 50# PO BID. For large animals 
approximately 1 drop per 100-200# can be given. Felines should use the blend discussed later 
that includes Copaiba. Blends offer more effect/synergy in general. 
Black Spruce contains constituents of bornyl acetate, camphene, d-3-carene, a-pinene, d-
cadinene, limonene, myrcene, santene, borneol, tricyclene. Although there is not as much 
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research to be found, Black Spruce has typically acted with a cortisone sort of action in practice.4 
Many of the constituents it contains, have been shown in research to have very beneficial 
effects.5 Conditions such as Inflammatory Bowel Disease, which often treated with steroid use, 
can be helped through essential oil use.6 
 
Cases:  
Alice, 2001 model F/S Lab/Golden K9. In 2012 she came up lame from chasing a 4-wheeler. 
The owner used some essential oils and aspirin. In 2014 an occasional stiffness progressed to 
weakness, stumbling, and falling over. Visits to the vet resulted in Metacam with secondary 
vestibular episodes related to the Metacam administration. Alice had never quite done well with 
previous essential oils, aspirin, or Metacam treatments. July of 2014 Alice started on an oral 
blend of Copaiba, Peppermint, and Helichrysum essential oils. The owner noted a better response 
with no side effects. Alice has remained on this administration and is doing well. Blood work has 
remained within normal limits. 
 
Abby, a Boston Terrier, presented with bloody diarrhea with low platelets and WBC count. She 
was started on steroids with other medications and a response was noticed with improvement of 
symptoms and normalization of blood values. Abby was weaned off of steroids, and did not 
relapse for approximately a year. At the time of relapse, the owners were determined to not to 
use steroids, reporting major side effects were not “worth it.” This was at a time when medical 
use of essential oils was at its beginning for me. I offered it as an option to try, as the other 
medications alone did not adequately improve Abby. I knew that essential oils were able to 
modulate the immune system,7 while affecting inflammation and addressing bacterial diarrhea 
and intestinal overgrowth (DiaGel). Abby’s recipe included Oregano, Thyme, Basil, Cypress, 
Wintergreen, Marjoram, Peppermint, Copaiba, Grapefruit, and Ocotea essential oils. They were 
applied neat, topically. The owners were instructed to use 5-6 drops daily to least effective 
“dose.”  Some oils were also “pet” on, and the owner’s titrated the dosing (or forgot to 
administer). Most importantly, Abby improved and blood work showed similar improvements in 
values as when on steroids. Today I have an improved recipe with additional recommendations.  
 
Misty, a Great Dane with Masticatory Myositis presented on a Saturday night with what was 
thought to be a swollen head from a bee sting. Upon examination, Misty was fairly classic for 
Masticatory Myositis. A blood panel was drawn, and treatment options were discussed with the 
owner. The owner also had very ill feelings on the use of steroids, and said that if steroids were 
the only option for the dog, that they would likely resort to euthanasia. Again, with newly found 
essential oils in my arsenal, I offered to try administration of oils at least temporarily while we 
researched more, and waited for lab results. Similar to Abby’s recipe, oils of Oregano, Thyme, 
Basil, Cypress, Wintergreen, Marjoram, and Peppermint were applied topically along the spine 
and near the masticatory muscles. Oils were applied at 11pm that night, and by 6am that 
following morning the owner reported that the “swelling” had gone down throughout the night. 
The dog seemed more comfortable and relaxed, and within 12 hours of the administration of 
essential oils, only one application, the dog was virtually normal. We repeated the applications 
daily for 5 days, then weaned down to the lowest effective dose, much like we would with 
steroids. We treated every other day, then every 3 days, then weekly, then monthly. The dog 
continued to maintain on monthly applications for the rest of her life (about 1 ½ years) without a 
further relapse. All blood work remained within normal ranges, except for being diagnosed with 
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hypothyroidism at one point. The dog went on Thyroxin while continuing use of essential oils 
and continued to do extremely well. 
 
Dogs and other animals with “allergies” that respond to steroid use often respond to essential oils 
as well. I do feel that a large portion of secondary skin infections are missed and not treated with 
chronic atopy situations, and that since essential oils will also have actions on yeast and bacteria, 
as well as in modulating the immune system, it will always be a more complete therapy. 
 
Stomatitis, rodent ulcers, eosinophilic plaques, and “allergies” are other frustrating conditions in 
cats that often get chronic steroid administration to ameliorate clinical signs. These conditions 
also respond well to essential oils as they too need immune modulation, inflammation reduction, 
antibacterial actions, and often forgotten, stress relief. With stomatitis, topical applications are 
groomed off, thus anointing the mouth with all of the beneficial properties and effects. But even 
if the cat is too painful to groom (or too fat) initially, the application still provides systemic 
relief. It is much easier on cats and owners, allowing for long-term administration. Often for 
severe cases daily application is used. Under our veterinary care and through consultations, 
hundreds if not thousands of cats have used similar protocols with glowing results. Blood work 
has been monitored in most cases, and with one of my cases once to twice daily use of oils has 
been ongoing for 4+ years.  
 
Cat recipe to replace NSAIDs and Steroids: 30mL Fractionated Coconut Oil, 4 drops each:  
Oregano, Thyme, Basil, Cypress, Marjoram, Lavender, Copaiba, Helichrysum, Peppermint. 
Others I may add:  2 drops Melissa, 2-4 drops Frankincense, Fennel, Catnip, Myrrh, Citronella. 
 
To replace steroids in horses, large animals, and canines I find that blends and synergistic effects 
are even more important. One blend is: Copaiba (Copaifera officinalis - Brazil), Black Spruce 
(Picea mariana - Canada), Oregano (Oreganum vulgare – Hungary/Turkey), Thyme (Thymus 
vulgaris – Red/Thymol Spain), Basil (Ocimum basilicum - France), Cypress (Cupressus 
sempervirens - Spain), Frankincense (Boswellia carterii - Ethiopia), Marjoram (Origanum 
majorana - Hungary), Peppermint (Mentha piperita - France).  
 
These oils provide anti-inflammatory, antibacterial, immune modulating (carvone, limonene…), 
increased circulation, and antiviral actions. Just as steroids affect “all” of the body, so do blends 
of essential oils. I use so many because it has been what has been used, and what has been 
proven effective.  
 
Equal parts of the essential oils is generally fine, I may increase certain oils based on the 
symptoms or underlying case needs. Dilute 50:50 to start with Fractionated Coconut oil for most 
dogs, horses, large animals. Cats should use the cat recipe! Small dogs, or “delicate” individuals 
should start with more diluted oils – even 6-10% essential oils. You can always make it stronger, 
but you can’t take it back! Apply once and then monitor for effects. I usually find daily 
applications necessary for steroid replacement, but you can often wean down the frequency of 
administration just as you would with steroid use.  
 
Quality of the essential oils used is vital to response. I have had veterinarians contact me stating 
that they are not seeing results with their protocols. Usually a change in their sources of essential 

383



oils has changed the effectiveness. It is not easy to evaluate quality, and experience is sometimes 
the only option. Classes on the subject are human oriented, although they are helpful. The more 
experience one obtains, the better. Some reputable sources include Appalachian Valley Natural 
Products, Ananda Apothecary/Synergy, Original Swiss Aromatics, Florihana, Liberty Natural 
Products, Eden Botanicals, and Stillpoint Aromatics. There are many others, however you still 
have to evaluate them. Some of these companies supply medical, perfume, and food grade oils, 
and have a huge selection. Even from batch to batch, I will not rely on a company to still supply 
the exact quality I am looking for without an evaluation of a sample.  
 
GC data may be supplied from some companies, and should be “attached” to a particular lot of 
oil, with ability to be tracked. There are situations where the smell and characteristics of an 
essential oil reveal far more data than a laboratory report. Human evaluation of essential oils 
should not be under-valued. 
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Vitamin D: The Preventative Medicine Solution 
Robert J Silver DVM, MS, CVA 

 
Objectives: 

1. To discuss Vitamin D levels in companion animals 
2. To discuss recent research findings of insufficient vitamin D levels in a variety of chronic 

diseases including Neoplasia, Feline Oral Resorptive Lesions (FORLs), Inflammatory Bowel 
Disease, Cardiovascular disease, and Renal disease. 

3. Establishing a preventative medicine protocol involving regular testing for vitamin D 
sufficiency and oral supplementation if needed to bring your patient to a sufficient level of 
vitamin D will add additional value to your existing preventative medicine protocols. 
 
Introduction 
Vitamin D is a group of secosteroids with anti-rachitic activity. (Prevents rickets) It is similar in 
structure to steroid hormones such as testosterone, aldosterone, estradiol, progesterone and 
cortisone. In recent years, in both humans and in veterinary species, insufficient serum levels of 
25(OH)D3 have been associated with a greater risk of a number of chronic diseases. In humans, 
studies have found an association with insufficient levels of vitamin D with ailments such as 
cardiovascular disease, hypertension, cancer, diabetes, multiple sclerosis, asthma and infectious 
diseases. In dogs and cats, diseases associated in studies with insufficient levels of 25(OH)D3 
include: Congestive Heart Failure, Neoplasia, Renal disease, Infectious disease, Inflammatory 
Bowel Disease, Feline Oral Resorptive Lesions (FORL) 
 
Vitamin D receptors have been found in a wide variety of tissues, which helps to explain why 
insufficient Vitamin D has been associated with a variety of chronic diseases. Vitamin D is 
believed to regulate over 2000 genes. Studies have found an increasing number of tissues where 
25(OH)D is converted to its active form, calcitriol, also known as 1,25(OH)2D3. 
 
Vitamin D has an anti-inflammatory activity in the tissues where it is active. Chronic 
inflammation underlies many chronic conditions, including neoplasia and immune mediated 
disease. It is apparent from studies measuring serum Vitamin D that serum levels that are high 
enough to prevent the development of rickets may still have insufficient vitamin D levels needed 
to maintain cellular health and dampen inflammatory processes. 
 
The level of adequate vitamin D to reduce the risk of developing these diseases is termed:  
Sufficient serum vitamin D. Studies in humans and in animals to establish a range of sufficient 
serum vitamin D values have used the inverse relationship between intact parathyroid hormone 
(iPTH) and vitamin D. It is considered that the serum vitamin D levels are sufficient when 
increased levels of oral vitamin D do not cause further decreases in iPTH levels. 
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Selting, et al. 2014 were able to establish sufficient levels of vitamin D in the dog and cat using 
this approach. They found that the range of sufficient values for vitamin D for the dog and cat is 
100-120 ng/mls, by measuring 4 biomarkers: 1) The iPTH, 2) the c-Reactive protein (c-CRP) 
which is a measurement of inflammation. When vitamin D levels are sufficient, inflammation 
should be minimized and reflected by reduced values of c-CRP. The last two biomarkers were 
calcium and phosphorus, as they are directly proportional to the serum levels of vitamin D and 
iPTH. 
 
Vitamin D regulates absorption of calcium and phosphorus from the bowel and is involved with 
its mobilization from bone. In concert with calcitonin and PTH, vitamin D regulates calcium 
homeostasis. Vitamin D is a pro-hormone, and when it is derived from animal sources it is called 
cholecalciferol and converts to Vitamin D3. Ergocalciferol is the plant source pro-hormone, and 
converts to Vitamin D2. Ergocalciferol is commonly found in fungus’ and mushrooms. Vitamin 
D3 is considered to be more active than Vitamin D2. 
 
Most species are able to utilize both forms, although it has been found in cats that cholecalciferol 
maintains Vitamin D status with greater efficiency than ergocalciferol. This has not been studied 
in dogs. Vitamin D2 does not prevent or reverse rickets as compared to Vitamin D3. 
 
Dogs and cats, unlike humans and most other species, are unable to convert very much vitamin D 
in their skin when exposed to ultraviolet light. Pro-vitamin D3 (7-dehydrocholesterol) is not 
present in the skin of dogs and cats in as high a concentration as in species that do convert the 7-
dehydrocholesterol to cholecalciferol. It is thought that the enzyme, 7-dehydrocholesterol Δ7-
reductase found in the skin of dogs and cats is rapidly converted, creating a condition of low 7-
dehydrocholesterol, thus necessitating dogs and cats from receiving cholecalciferol directly from 
their diet in order to manufacture vitamin D3. 
 
Vitamin D is one of the fat soluble vitamins. It becomes incorporated into the chylomicrons in 
the gut, assisted by the bile salts. There is no rate limitation on the amount of Vitamin D that can 
be absorbed, as it is via passive diffusion. 80-90% of the cholecalciferol is absorbed by the 
lymphatic system. Blood levels peak 12 hours post ingestion. 
 
Cholecalciferol, when ingested orally, becomes bound to Vitamin D Binding Protein (VDBP) in 
the blood and then is transported to the liver where it is converted to the most prevalent form of 
vitamin D, known as calcidiol, or 25(OH)D3. It is commonly accepted that 25(OH)D3 levels are 
the best estimate of patient Vitamin D status. Vitamin D is stored in fat deposits and in the 
kidneys, liver, lungs, aorta and heart. 
 
Cholecalciferol constitutes about 50% of the circulating vitamin D and calcidiol about 20%. The 
conversion of cholecalciferol to 25(OH)D3 is not very tightly regulated by negative feedback 
from circulating 25(OH)D3 and 1,25(OH)2D3, but it is increased by dietary Vitamin D, and by 
sunlight in all species except dogs and cats. 1 
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It takes a final hydroxylation step to activate the calcidiol (25(OH)D3 into calcitriol or 1,25 
(OH)2D3. This final activation step takes place in the target tissue where the enzyme for this 
conversion is present (1-α-hydroxylase), such as kidney, placenta, lung, colon, prostate and 
breast. Calcidiol can also be metabolized to a less active form of Vitamin D3 by the enzyme 25-
hydroxylase, to the inactive metabolite 24,25 (OH)2D3 which removes calcidiol from the pool 
available for conversion to its active 1,25(OH)2D3 form, and transforms the molecule into a 
readily excitable form, calcitroic acid. 
 
Normal Ranges Of Serum Vitamin D3 In The Dog And Cat 
In a landmark study published in 2014, Selting et al.2 established optimal ranges for vitamin D in 
the dog. This study utilized 282 dogs that were either German Shepherds or Golden Retrievers 
belonging to members of their respective breed clubs. 
 
Blood samples were collected at breed club meetings and dog shows in Missouri, Minnesota, 
California, Massachusetts and Florida. Dogs that were free of cancers and other serious diseases 
were included in this study. Dogs that died or were euthanized during the study were also 
excluded. 
 
25(OH) D3 was measured in this study, as well as 4 biomarkers: canine C-reactive protein 
(cCRP), intact parathyroid hormone (iPTH), calcium and phosphorus. It was found that there was 
an inverse relationship between 25(OH)D3 levels and iPTH. iPTH levels drop as 25(OH)D3 
levels increase. cCRP is an inflammation marker, and Vitamin D3 has anti-inflammatory actions. 
 
Deficient Vitamin D is defined as the serum level of 25(OH)D3 that is not high enough to 
prevent the development of vitamin D deficiency as defined by the disease, rickets. Mellanby3 
studied rickets in over 400 dogs in 1918, but there has been no definitive minimal Vitamin D 
requirement established to prevent the development of rickets. In part, this is because the 
manifestation of symptoms of rickets is dependent upon calcium and phosphorus levels in the 
diet, the physiological status of the dog, and its size at maturation. Growing dogs are more 
sensitive to a dietary deficiency of vitamin D, where as mature dogs are relatively more 
resistant.4 
 
Insufficient Vitamin D is defined as the serum level of 25(OH)D3 that is high enough to prevent 
the development of rickets, but which is below the levels that are defined as sufficient, based on 
following the inverse relationship between vitamin D and iPTH. Insufficient vitamin D levels 
have been found in both the human and the dog and cat to be associated with increased risk of a 
variety of chronic disease conditions. 
 
Sufficient Vitamin D is defined as the serum level of 25(OH)D3 that has an optimal effect on 
health, based on reaching a plateau in iPTH levels, and studies that have shown less risk for a 
variety of chronic disease conditions when vitamin D levels are “sufficient”. 
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Vitamin D is dosed based on the baseline value of 25(OH)D3 determined from testing prior to 
supplementation and the body weight of the patient. Since dogs and cats derive their Vitamin D 
from their food, and there are many different levels of Vitamin D found in the many different 
choices of food for dogs and cats, it is risky to simply supplement with Vitamin D at 20 
ng/kg/day without taking into account the patient’s baseline Vitamin D relative to their diet. If 
the patient’s diet changes, then the amount of Vitamin D to supplement will also change. 
 
Toxicity of Vitamin D results from serum levels much higher than the levels of sufficiency, 
which commonly results in hypercalcemia. The LD50 dose of 88 mg/kg has been reported. 5 
 
Diseases Associated With Insufficient Serum Vitamin D 
 
Heart Disease: 
Kraus, et al.6 performed a cross-sectional study by measuring the serum 25(OH)D3 
concentrations in 31 dogs with congestive heart failure (20 w/AVD and 11 w/DCM) and in 51 
unaffected dogs as controls. Mean serum 25(OH)D3 concentrations were about 20% lower in 
CHF dogs when compared with controls (P=0.023) No difference was found in 25(OH)D3 levels 
in dogs with acquired valvular disease (AVD) and Dilated Cardiomyopathy (DCM). The authors 
conclude that “low serum vitamin D3 concentration might be a risk factor for development of 
CHF in dogs. Similar associations between low circulating serum vitamin D and CHF have been 
found in people.”  
 
In this same paper, Kraus describes the result of a prospective cohort study that measured the 
clinical outcomes of the 31 dogs from the cross-sectional study and correlated those outcomes 
with the measured serum 25(OH) D concentrations. They found that this group had significantly 
lower 25(OH) D levels when the endpoint was another clinical episode of CHF, sudden death, or 
adjustment of cardiac medications. 
 
The authors conclude that this study suggests that low concentrations of 25(OH) D may be a risk 
factor for CHF in dogs, but that the “demonstration of an association does not prove causality.” 
The authors note that: “Vitamin D has cardioprotective actions by suppressing the renin-
angiotensin-aldosterone system, decreasing myocardial hypertrophy, inhibiting pro-inflammatory 
cytokines, and improving endothelial dysfunction. Additional studies are needed to determine if 
routine screening of all dogs with CHF for insufficient Vitamin D concentrations followed by 
vitamin D3 supplementation will delay the onset of clinical signs or improve survival….” 
 
Neoplasia: 
Several studies have found an association between insufficient 25(OH) D3 levels and a variety of 
cancer types. 
 
Wakshlag et al. 7 found that Labrador Retrievers with cutaneous mast cell tumors (n=33) had 
significantly lower serum concentrations of 25(OH)D3 than 54 unaffected controls (42 ng/ml vs 
48 ng/ml). The authors recommend that prospective cohort studies be performed to determine the 
effect of serum vitamin D concentration on the clinical outcomes in these patients. 
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Husbands8 in a study measuring 25(OH)D3 levels in dogs with cancer as compared to control 
dogs without cancer, reported that median serum 25(OH) D3 concentrations were significantly 
lower in the cancer group. He evaluated 335 dogs with cancer (313 malignant/22 benign) and 
found a median 25(OH)D3 concentration of 62.6 ng/ml as compared to 67.4 ng.ml in the control 
group. Additionally, it was reported that cancer types with significantly lower 25(OH)D3 levels 
were: Carcinoma (n=64), histiocytic sarcoma (n=8), hemangiosarcoma (n=10), lymphoma 
(n=80) and sarcoma (n=48). 
 
Selting, in 2014, measured the serum concentrations of 25(OH)D3 in 62 dogs presenting with 
hemoabdomen due to neoplasia and compared them to 282 healthy dogs without neoplasia. Of 
the dogs with hemoabdomen, 22 dogs had benign disease, 31 had hemangiosarcoma, and 9 had 
other splenic malignancies. Selting reported that the relative risk of splenic neoplasia was 
inversely proportionate to their 25(OH) D3 concentrations. These results are summarized in this 
table below. 
 

Table Showing Relative Risks For Developing Cancer Relative To Measured Levels Of 
Serum 25(Oh)D3 (1) 

25(OH)D3 (ng/ml) All Cancers HSA Benign 

<40 3.9 (p=0.0001) 4.1 
(p=0.0001) 

4.5 
(p=0.0001) 

<60 2.0 (p<0.0001) 2.2 
(p<0.0001 

1.5 
(p=0.111) 

<80 1.4 (p<0.0001) 1.5 
(p<0.0001) 

1.4 
(p=0.0001) 

<100 1.1 (p=0.0003) 1.5 
(p<0.000) 

1.1 
(p=0.04) 

>100 0.18 (p=0.08) 0.11 
(p=0.12) 

0.32 
(p=0.25) 

 
Inflammatory Bowel Disease: 
 
Gow, et al.9 measured serum 25(OH)D3 concentrations in healthy dogs (n=36), hospitalized dogs 
with non-GI complaints (n=49), dogs with inflammatory bowel disease and normoalbumenemia 
(n=21) and dogs with inflammatory bowel disease and hypoalbuminemia, also known as protein 
losing enteropathy or PLE (n=12). Significant differences in serum 25(OH) D3 were found 
between the cohort with inflammatory bowel disease and hypoalbuminemia (PLE) and all of the 
other groups tested (p<0.001). The authors point out that it has been classically regarded that 
hypovitaminosis D was the result of the PLE. 
 
However, the authors note that accumulating evidence, including the results of this study 
suggests that hypovitaminosis D itself may contribute to the pathogenesis of PLE, since Vitamin 
D has been shown to have a potent effect on both the innate and adaptive immune response. 10,11 
Studies using knock-out mice that lack the membrane receptor for Vitamin D are more 
susceptible to experimental forms of IBD12, and it has also been shown that a diet deficient in 
vitamin D can predispose mice to colitis. 13 
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Lalor et al., in 2014, in a retrospective study measured 25(OH) D3 concentrations in cats with 
inflammatory bowel disease (n=14) (IBD) or intestinal small cell lymphoma (n=6) (ISCL) 
(n=20). Healthy cats (n=23) and hospitalized cats with non-GI disease (n=41) were also 
measured for 25(OH) D3 as healthy and diseased control groups respectively. These researchers 
found that the median serum concentration of 25(OH)D3 was significantly lower in cats with 
IBD/ISCL than in both healthy cats and in hospitalized ill cats. 14 
 
This data further supports the actions that vitamin D has on the innate and adaptive immune 
responses: The down-regulation of the pro-inflammatory cytokines, tumor necrosis factor-α and 
interferon-γ; and the impairment of the ability of dendritic cells to prime T cells. 15 The authors 
comment that the results of this study are consistent with the study in dogs cited above, and in 
prior studies in humans linking insufficient vitamin D levels with inflammatory bowel disease in 
those other species. 
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Obesity in Pets: An Epidemic in Our Midst 
Integrative Protocols to Support Healthy Weight 

Robert J. Silver DVM, MS, CVA 
 
Objectives: 

1. Learn about the obesity epidemic in pets. 
2. Learn what diseases obesity is a risk factor for. 
3. Learn how to identify the obese patient. 
4. Learn what diets work the best to manage obesity. 
5. Learn what evidence-based nutraceuticals can help with obesity. 

 
Introduction: 
A recent study (2010) by the Association for Pet Obesity Prevention (APOP) 1 found that 54% of 
dogs and cats in the US are overweight or obese. This means that at least 93 million US cats and 
dogs are carrying too much weight around the house. Of those 93 million fat pets, 36 million of 
them are so overweight they are considered obese. The numbers are pretty evenly distributed 
between dogs and cats. This out-of-control increase in % body fat in pets has been termed the Pet 
Obesity Epidemic. 
 
Overweight is defined when the pet’s actual body weight exceeds the pet’s optimal body weight 
by 10-20%. Obese is defined as when the actual body weight exceeds optimal body weight by 
20-30%. 
 
Not surprisingly, human obesity trends mirror those of our pets. A nation-wide survey, last 
conducted in 2009-2010 by the National Institutes of Health 2, found that 33.8% of US adults are 
obese. This is compared to 20% of our dogs, and 22% of our cats found to be obese in the 2010 
study by APOP. In the human survey they found that 34% of US adults are overweight. From 
this data, 68% of US adults, aged 20 years or older are either overweight or obese. 
 
Obesity Increases Risk of Diseases 
Adipose tissue is an organ of inflammation. When the body is carrying too much adipose tissue, 
inflammation ensues, secondary to ischemia from the poor vasculature in adipose tissue and from 
the lipid peroxidation in the fatty tissue from reactive oxidative species (free radicals that create 
tissue damage). Individuals with lean body mass have less potential for inflammation than those 
overweight or obese. Inflammation of adipose tissue as well as other pathologies that are caused 
by excess amounts of fat are precursors for a large number of chronic, serious diseases, such as: 
 

1. Insulin resistance 
2. Type 2 Diabetes mellitus 
3. Hypertension 
4. Cardiopulmonary diseases 
5. Renal disease 
6. Neoplasia, especially those that occur in the abdominal cavity 
7. Metabolic syndrome (Syndrome X) 
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Being overweight or obese carries other disease risks with it, secondary to the increased forces of 
gravity on weight-bearing surfaces of the body. Problems such as osteoarthritis, cranial cruciate 
ligament injury, bicipetal tendonitis, exacerbation of canine hip or elbow dysplasia, as well as 
intervertebral disk disease, are all more likely to occur in the overweight or obese patient. 
 
Kealy, et al. 3 conducted a longitudinal life span study of 48 Labrador Retrievers that were paired 
so that one member of the pair received 25% less food than its pair mate from 8 weeks of age 
until death. It was discovered that the food restricted pair mates had a median life span that was 
significantly longer, by two years, and the onset of chronic disease was generally delayed for the 
food-restricted cohort. 
 
How to Identify Obesity in your Patients 
It is important for the clinician to be able to identify patients who are overweight or obese, and to 
be able to teach their clients how to assess their body condition themselves, so as to be able to 
better manage their obese “tendencies”. The body condition scoring system (BCS) was created 
for exactly this purpose. It is based on a simple visual and tactile examination of the patient and 
can be easily taught to clients. It uses either a 5 or a 9 point system. Both are similar but in the 9 
point system there is more detail between body condition scores. The goal in any weight 
management program is to attain and maintain ideal weight, which is represented by a Body 
Condition Score of 3/5 or 4-5/9. 
 
How Many Calories Per Day to Feed the Obese Patient? 
To create a diet and a protocol for our obese patient, we must first calculate what this patient’s 
ideal weight should be. A patient’s ideal weight can be challenging to establish, especially if the 
client has a different opinion of what that ideal weight should be. Small Animal Clinical 
Nutrition 4 provides a Table of the relationships between body condition score, actual body 
weight and ideal body weight (page 506) that can help the practitioner to estimate the optimal 
lean body weight for a patient. 
 
The equation to determine the number of calories needed to maintain ideal weight is: 
 

Ideal weight (kg) X 30 + 70 = RER in kilocalories. 
 
There are several different strategies to determine the number of calories needed for weight loss. 
They all involve providing fewer calories than the patient is currently consuming, and an 
increase in exercise. A typical protocol would use foods with nutrient profiles that support a 
healthy weight, such as diets higher in protein and fiber, and lower in carbohydrates with 
moderate amounts of calories from healthy omega 3 fats. 
 
Once you know the required caloric intake to achieve lean body mass, you can then compute the 
number of calories your patient needs to consume from foods throughout the day. From this you 
can make recommendations to your client regarding exactly how much food they are to be 
feeding their pet for weight loss. Be very specific in terms of the amount of a specific brand of 
kibble, canned, treats, training treats, begging foods, home prepared meals, raw meat diets,  raw 
meaty bones, etc. 
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Each food has its own caloric content, and you can determine that value from the package label 
or directly from the manufacturer. If you are feeding a home-prepared diet or a raw meaty bone 
diet like the BARF diet, you can use the USDA Nutrient Database 5 as a means of determining 
the precise caloric content of the non-manufactured food materials your client prefers to feed. 
 
The Effect of Nutrient Profiles and Exercise on Weight Loss 
Diets that are low to absent in carbohydrates, and higher in protein, fiber and containing 
moderate amounts of omega 3 fatty acids, will conserve lean body mass and induce satiety, 
leading to weight loss, when the appropriate amount of calories are fed, in combination with 
regular exercise. 4,6 Regular exercise increases cardiovascular stamina, and increases 
mitochondrial oxidative activity, manufacturing ATP to support increased average energy 
expenditures. 
 
The mitochondria produce energy first from the calories consumed each day. These calories are 
readily available for daily metabolic activity, but when the metabolic needs exceed the daily 
caloric intake, then the body starts catabolism of its energy stores, glycogen in the liver first, and 
then the adipose tissue, and then muscle tissue. Healthy weight loss takes place over a 
considerable period of time, on the order of months. It is reasonable to set your weight loss goal 
for 6-12 months from the onset of your weight loss program, although shorter time periods can 
be attempted, in this author’s experience, the most durable weight loss program needs at least 3 
months before any benefits can be achieved. 
 
Nutritional Supplements for Weight Loss? 
Not all patients will respond according to the “textbook”, or your clients may not be all that 
compliant in following your directions, or they may not want to make any effort to achieve 
weight loss in their pets, and simply want a “magic weight loss pill”. There are few dietary 
supplements for pets that have sufficient evidence to support their use in a weight loss program 
such as detailed above. 
 
Roudebush et al.7 reviewed the evidence supporting the use of nutraceuticals for the management 
of obese and overweight pets, and found that l-carnitine had a Grade 1 level of evidence in cats 
and a Grade 2 level of evidence in dogs. The only other supplement found to have a Grade 2 
level or higher was the use of dietary long-chain omega three polyunsaturated fatty acid 
(EPA+DHA) supplementation in dogs based on one study.  
 
l-Carnitine 
L-carnitine is a vitamin-like, water-soluble, free-form amino acid. Like taurine, carnitine is a 
beta amino acid, which is unlike most of the amino acids. The amino group in beta amino acids 
is attached to the second carbon, not the alpha, or first carbon. L-carnitine and taurine are not 
structural building blocks of protein. The β-amino acids circulate in their free form and engage in 
a number of different metabolic reactions. 
 
L-carnitine is the only form of carnitine that is found naturally occurring, and the only form that 
is biologically active. D-carnitine, which results from the synthetic production of carnitine has a 
negative effect on metabolism and counteracts the activity of the L form of carnitine. For this 
reason, D-carnitine should never be given to a living organism. 
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L-carnitine content in food is highest in meat, poultry and dairy. Red meat, and beef specifically, 
contain the highest amounts of naturally occurring l-carnitine. Lean ground beef, for instance, 
contains 3500 nmol of carnitine in each gram of meat. Pion 8 reports that mean plasma l-carnitine 
concentration increased significantly in laboratory dogs after 1 and 2 weeks of adding ground 
beef to the diet. Plasma L-carnitine concentration rose from a pre-supplement concentration of 
26.2 +/-4.5 µmol/L to a post-dietary supplement concentration of 55.9 +/-3.5 µmol/L after 1 
week and 51.9 +/-8 µmol/L after 2 weeks of feeding the red meat. He did not, however, mention 
how much meat was fed to each dog. 
 
Carnitine is synthesized de novo in the canine liver from the amino acids lysine and methionine. 
Iron, vitamin C, B3 and B6 are cofactors in the synthesis of l-carnitine. A small amount of L-
carnitine is found in all cells of the body, but is concentrated in mammalian cardiac and skeletal 
muscle—tissues that use fatty acids as their primary dietary fuel. 
 
Healthy animals produce sufficient quantities of l-carnitine since it is normally produced in 
sufficient amounts by the body, excreted through the kidney, and is conserved via limited renal 
reabsorption. L-carnitine is manufactured in the kidney and the liver in humans. In dogs, the liver 
is the primary site of production for l-carnitine, and the kidney produces a small fraction of the 
dog’s carnitine. In some circumstances l-carnitine has been classified as a “conditionally 
essential” amino acid because its normal production by the body may not be adequate during 
conditions in which energy production relies primarily upon beta-oxidation of fatty acids or in 
certain disease conditions. 
 
The primary function of l-carnitine is to facilitate the transport of long chain fatty acids across 
the inner mitochondrial membrane for their beta-oxidation within the mitochondrial matrix. It 
also serves as a cofactor in the transport of acetyl-CoA out of the mitochondria. This transport 
function serves to further enhance the rate of fatty acid beta-oxidation and energy generation. 
Thus l-carnitine regulates the intra-mitochondrial acetyl-CoA concentrations and releases free 
CoA and acetyl-carnitine which both favor the oxidation of pyruvate via the Krebs Cycle using 
aerobic glycolysis. 
 
In addition to its role in skeletal muscle and myocardial muscle health, l-carnitine has been found 
to play a role in obesity, feline hepatic lipidosis, and in behavioral health, especially as regards 
cognitive dysfunction in the geriatric patient.9 Free l-carnitine also has an important role as a 
mitochondrial detoxifying agent by scavenging acyl groups and other potentially toxic metabolic 
metabolites and free radicals and transporting them out of the body as carnitine esters. 
 
Evidence Supporting l-Carnitine Use in Weight Management Programs 
Sunvold et al. 10 overfed 30 dogs for 10 weeks to create obesity in this group. This group of dogs 
was randomized into three cohorts, each of which received one of three experimental diets 
(21.1% protein on a dry matter basis (DMB), 8.6% fat DMB and 1.7% crude fiber DMB) 
containing different levels of l-carnitine (0, 50, 100 ppm). All diets were fed ad libitum. The 
average body weight of all dogs increased 14% during the weight gain phase of this study. 
 
After consuming the experimental diets containing l-carnitine for 7 weeks the treatment groups 
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that received 50 and 100 ppm carnitine lost 6.4% or 5.7 % of the body weight compared to 1.8% 
BW loss for the group that did not receive any l-carnitine in their food (p<0.05). Average weekly 
BW loss was increased with the l-carnitine as compared to the control diet. (p<0.05). The results 
did not indicate an increased benefit for supplementing with 100 ppm versus 50 ppm. 50 ppm = 
50 mg/kg of diet; 100 ppm = 100 mg/kg of diet. 
 
Center et al. 11 in a comprehensive review of l-carnitine research, presented a third study in obese 
cats that evaluated the metabolic influence of varying levels of supplemental dietary l-carnitine 
in a low fiber dry feline weight reduction formula. In this study, 32 colony-housed cats were 
fattened with a high energy diet over a period of 6 months. They were then divided up into four 
cohorts each having equivalent levels of obesity and signalment. Three different levels of l-
carnitine supplementation were offered to three of the groups compared to a control diet that did 
not contain l-carnitine. (33.1% protein, 11.4%, carbohydrate 52.8% with an ME of 4.86 kcal/g 
DMB) Overall median obesity was 20% and median body weight was 5.4 kg. 
 
Initially, cats were allowed to eat their respective diets, ad libitum for 28 days, and then were 
placed on a restricted calorie diet (60% of a 60 kcal/kg energy intake) based on targeted ideal 
body weight. In addition to food consumption and body weight gain or loss, metabolic 
parameters were measured to evaluate the influence of l-carnitine on metabolic rate. The results 
of the study indicate that dietary supplementation with l-carnitine influences the rate of weight 
loss by increasing energy utilization, which was apparent during the most rapid phase of weight 
loss. 
 
A recently published study by Shoveller et al. 12 evaluated how feeding lean and overweight 
adult cats l-carnitine during weight maintenance would affect their resting energy expenditure 
(REE), respiratory quotient (RQ) and play motivation. The study group consisted of 20 healthy 
adult cats sorted according to gender and body condition score (BCS) in a lean/ideal weight 
group and a moderately overweight group. The study groups were then randomly assigned to 
receive either a control diet or the same food supplemented with 100 ppm (mg/kg of diet) of l-
carnitine for 42 days. 
 
They found that mean body weight and body condition score (BCS) between treatment groups 
were not significantly different at the start, midpoint and completion of the study. (p>0.05) With 
respect to both REE and RQ, there were no differences both between and among the lean versus 
the moderately overweight groups for fasted or post-prandial energy expenditure at baseline.  
 
(p<0.05) But, the moderately overweight group receiving the l-carnitine in their diets had a 
significantly lower mean RQ during the post-prandial period than the group of overweight cats 
who did not receive the l-carnitine. (p<0.033) 
 
The REE for overweight cats was significantly greater during fasting and over the entire post-
prandial period on both day 21 and day 42 when compared to the overweight cats that were fed 
the diet without the l-carnitine. (p<0.05) The authors of this study suggest that these findings 
indicated greater fat oxidation in the cats supplemented with l-carnitine. 
 
With respect to play motivation, there were no differences in the lean group between the control 
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diet and the diet supplemented with l-carnitine. However, for the overweight group that had 
shown no difference in play motivation between the group receiving l-carnitine and the control 
group at baseline measurements, there were significant differences between the control group 
and the treatment group at day 42 for play motivation (p=0.01) 
 
The authors conclude that the results of this study suggest that overweight cats fed supplemental 
l-carnitine were metabolizing a higher proportion of fat than the overweight cats that were not 
supplemented, and that this occurs during the first 4 hours following the meal. These results are 
consistent with evidence that lipid absorption predominates over carbohydrate absorption and 
use during the early post-prandial period in cats. In omnivores the reverse is true. The data also 
suggest that supplementing with l-carnitine can promote increased fat oxidation in overweight, 
but not in lean cats. 
 
Evidence-Based Dosage for l-Carnitine for Weight Management 
 

Feline: 250 mg l-Carnitine BID 
Canine: 3-5 mg/kg l-Carnitine BID 
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Medicinal Marijuana Update: 
New Research, Changes in Regulatory Environment and Options for Vets in Practice 

Robert J. Silver DVM, MS, CVA 
 
Objectives: 
1. Familiarize veterinarians with this emerging therapy 
2. Discuss the botany and botanical extracts of Cannabis sativa L. 
3. Discuss receptor and non-receptor based pharmacologic mechanisms of action for 

endocannabinoids 
4. Go over the current legal and regulatory environment in the US for Cannabis use 
5. Discuss specific considerations for the veterinarian regarding prescribing or recommending 

Cannabis therapeutics for their patients 
6. Discuss the individual phytochemicals found in Cannabis and the Entourage effect 
7. Learn about empirical dosing guidance 

 
Background Information Review: 
Cannabis sativa L., more popularly known as: Marijuana, Mary Jane, Pot, Weed, Ganja, Bhang, 
Reefer, Dope, Grass, Cannabis, etc. has been a part of human history since before the written 
word. Archeological and anthropological evidence supports the fact that cannabis was cultivated 
by humans since the beginnings of agriculture more than 10,000 years ago. During the Neolithic 
period ancient peoples used every part of the plant: The stems and stalks for fiber for cordage 
and cloth; the seeds which are high in protein and omega 3 fatty acids, for nourishment, and the 
roots, leaves and flowers for medicinal and ritual applications. 
 
The cannabis plant contains hundreds of compounds, many of them medicinally beneficial. This 
fact is what led Raphael Mechoulam, to call cannabis: “A “Pharmacological Treasure Trove”. 
Mechoulam, in 1964, was the first researcher in the world to determine the structure of Δ-9-
tetrahydrocannabinol (Δ-9-THC). As of this writing, it has been found that the cannabis plant 
contains more than 421 individual compounds.1 These constituents include:  Cannabinoids, 
terpenes and terpenoids, flavonoids, non-cannabinoid phenols, nitrogenous compounds and 
compounds commonly found in plants.2 This diversity of constituents helps to explain the 
multitude of effects that have been historically, anecdotally and scientifically described for 
cannabis. Different parts of the cannabis plant have different constituents in them, and different 
strains and growing conditions can alter the phytochemical profile in a given plant. 
 
There are two main cultivars of Cannabis sativa L., which are defined by the dominant 
cannabinoids present and the amount of fiber contained in the stalks. 1) “Hemp”, is non-
psychotropic and contains higher levels of the cannabinoid, cannabidiol (CBD) than 2) 
“Marijuana”, which is psychotropic and which, inversely to hemp, contains higher levels of the 
cannabinoid Δ-9 THC than CBD, and significantly less fiber. Within both cultivars are strains 
that differ from each other genetically and produce differing amounts of the many different 
phyto-constituents of cannabis. Throughout most of the world, marijuana is illegal to grow and 
sell, and hemp is legal to both grow and sell. This is excluding the US, where hemp growing was 
illegal, until the recent passage of the Farm Bill of 2014. Marijuana growing in many states is not 
illegal when following regulatory guidelines. But, paradoxically, in many states you can legally 
sell marijuana grown locally, but locally grown hemp is still illegal. 
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Legal Considerations for Veterinary Use of Cannabis sativa L. in the US 
Marijuana has been illegal for over 70 years. The prohibition of marijuana in the United States, 
which started in 1937, just following the end of the prohibition on alcohol, lasted until November 
5, 1996, in California, with passage of the Compassionate Use Act, which allowed for the legal 
use of cannabis for medicinal applications in California alone. 
 
Since 1996, and as of this writing in Spring 2015, there are now 36 states that have legalized the 
medicinal use of marijuana or extracts of cannabidiol (CBD); of these 36 states, 23 states and the 
District of Columbia allow medical marijuana, which contains substantial amounts of Δ-9 THC 
and has the potential to be psychotropic; 12 states allow the medical use of extracts containing 
CBD which is not psychotropic; 5 allow recreational use for citizens of the state that are 21 years 
of age or older; and 9 states currently have pending legislation in 2015 for medical marijuana. 
2016 looks to be a pivotal year in the legalization of marijuana. California will vote on legalizing 
recreational marijuana, and, if this large state passes this bill, it is thought that the rest of the 
nation will follow. Only time will tell……… 
 
Many states’ legislation allowing the medicinal use of cannabis differ with other similar state’s 
legislation as regards specific aspects of regulation, and which specific extracts of Cannabis are 
legislated to be legal for medicinal use. Thus, for the most accurate information, this author urges 
the reader to check with their individual state’s requirements and regulations for the legal 
parameters regarding the use of cannabis and its extracts in that specific state. Useful and 
accurate websites to check for this information include: 

 
1. NORML: 

http://norml.org/states  
2. PRO-CON: 

http://medicalmarijuana.procon.org/view.resource.php?resourceID=000881  
3. GOVERNING: 

http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html  
 
In spite of this groundswell of public opinion in favor of the legalization of cannabis and its 
extracts in the US, state by state, Federal law and the Drug Enforcement Agency (DEA) still 
consider all of the cannabis plant and its extracts, including CBDs to be illegal, Schedule I 
controlled substances. 
 
For veterinarians and their clients, this is the problem. The medical marijuana laws, state by 
state, are for human physicians and their human patients, not for veterinarians or their patients. In 
fact, if a veterinarian were to prescribe or dispense cannabis to palliate an animal suffering from 
terminal cancer and its associated pain, or breakthrough cluster seizures, in the case of refractory 
epilepsy, they could lose their license, or worse, be sent to jail. 
 
Currently there is “bi-partisan” legislation pending in congress to reschedule cannabis to a more 
“legal” DEA scheduling such as Schedule II or hopefully, lower schedules such as III or IV. 
Recently a Federal judge ruled against a civil suit to reschedule cannabis, saying that it was up to 
a higher court or Congress to change the law. Things are moving forward, (although too slowly 
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for many who have urgent medical needs for this emerging therapy) with regards to a more 
consistent Federal legal stance relative to individual states’ legislation allowing the legal medical 
or recreational use of cannabis. 
 
Plant Constituents and their Biological Counterparts (Exo- and Endo-Cannabinoids): 
There are several plant constituents in cannabis of medicinal interest. Of most interest are the 
phytocannabinoids, which consist of more than 100 terpenophilic compounds, found mainly in 
cannabis, but recently has been described in several other plants in the family Linaceae (Flax), 
and Asteraceae (Echinaceae and Helichrysum). Other phytoconstituents such as terpenes, 
terpenoids, and flavonoids also contribute to the medicinal profile of cannabis.  
 
Cannabinoids exist in the plant mainly as carboxylic acids, which are called cannabinoid acids 
and are all non-psychotropic. The acidic form is converted to neutral molecular analogs by light, 
heat and combustion.2 The phytocannabinoid that has gotten the most attention in this plant is Δ-
9 THC, which provides its psychotropic qualities, and, subsequently, has resulted in its value, 
notoriety and illegality. However, the other phytocannabinoids, which are divided into multiple 
classes based on chemical structure, are not psychotropic, but contain the majority of the 
medicinal properties of this plant. 
 

TABLE ONE: Major and Minor Cannabinoids2 
Δ-9-tetrahydrocannabinol 
(Δ-9 THC) 

Analgesic (reduces pain), anti-inflammatory, antioxidant, 
brochodilatory, improves symptoms of Alzheimer’s 
disease, benefit duodenal ulcers, muscle relaxant, anti-
itch, cholestatic jaundice. 

Δ-9 Tetrahydrocannabinolic acid 
(Δ-9 THCA) 

THCA is the acidic or carboxylated form of THC. It is the 
predominant cannabinoid in psychoactive strains. It is 
non-psychotropic until activated or decarboxylated, 
smoked or cooked at temperatures greater than 245°F. 
Also has medicinal benefits, similar but also separate and 
different than THC. 

Δ-9 Tetrahydrocannabivarin 
(Δ-9 THCV) 

Anti-inflammatory, anti-convulsant, analgesic properties, 
anti-oxidant, neuroprotective in model of Parkinsons’s in 
one study, improved glucose tolerance and insulin 
sensitivity in vivo 

Δ-8 Tetrahydrocannabinol 
(Δ-8 THC) 

Stable in air, much less psychotropic than Δ-9 THC; At 
low doses, Δ-8 THC (0.001 mg/kg PO was found to 
induce appetite stimulation without psychotropic effects. 

Δ-8 Tetrahydrocannabinolic acid 
(Δ-8 THCA) 

The carboxylated (acidic) form of Δ-8 THC 

Cannabidiol (CBD) Anti-anxiety, anticonvulsant, Parkinson’s disease, 
Huntigton’s disease,  psychosis, MS, Alzheimers’s, 
cytotoxic for breast cancer, effective against MRSA, 
reduces oily skin, treatment of addiction 

Cannabidiolic acid (CBDA) Acidic form of CBD, carboxylated form of CBD. Has 
medicinal properties but not well studied at this point in 
time. 
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Cannabichromene (CBC) Anti-inflammatory, analgesic, antifungal, anti-depressant, 
Anandamide reuptake inhibitor 

Cannabigerol (CBG) Anti-fungal, GABA uptake inhibitor (calming), 
antidepressant, analgesic, anti-inflammatory, reduces 
scales in psoriasis, effective against MRSA 

Cannabidivarin (CBDV) Anti-convulsant 
Cannabinol (CBN) Sedative, effective versus MERSA, helps with burns, 

reduces scales in psoriasis, helps with breast cancer. May 
be a degradation product of THC or CBD. 

 
Other, equally important phytoconstituents of cannabis are the terpenes and terpenoids. These 
organic compounds are produced by a variety of plants. It is thought they serve a protective 
function for these plants. They are a significant component in plant essential oils. These 
molecules are responsible for the aroma of cannabis, and because they, like cannabinoids, are 
lipophilic, they also cross the blood-brain barrier and contribute to the medicinal benefits of 
cannabis. 
 
The US FDA considers terpenes and terpenoids to be Generally Recognized as Safe (GRAS), as 
they are flavor and fragence components common to human and pet diets. Cannabinoids, 
terpenes and terpenoids are all produced in the same glandular structure on the cannabis plant, 
the trichome, from the same chemical precursor, geranyl pyrophosphate. Hops (Humulus lupus) 
is a member of the same Cannabaceae Family as cannabis, and they share many of the same 
terpenes and terpenoids such as β-myrcene, β-pinone, humulone, and β-caryophyllene. 
Cannabinoids are virtually odorless, emitting only a slight pitch-pine scent. 
 
The biological effects of cannabis are due to interactions among the many various 
phytoconstituents of cannabinoids, terpenes and terpenoids. This phytochemical interaction has 
been termed the “Entourage Effect”, and is believed to explain the multiple biological activities 
of the cannabis plant, and the differences that are seen in bioactivity of the different strains of the 
cannabis plant. The Entourage effect states that the potency of the whole plant extract is the sum 
total of the interaction of all of the plant constituents involved, and is different than the effect of 
any individual plant component alone. 
 
Strains are subsets of the cannabis sativa L. genome, which contain differing distributions of 
fiber, phytocannabinoids, terpenes and terpenoids. The number of possible combinations among 
these cannabis phytoconstituents is close to infinite. These strains are much like breeds of dogs. 
All are Canis familiaris, but there are definite differences between a Chihuahua and a Saint 
Bernard, in spite of the similarity of 99% of their shared genome. 
 
The Endocannabinoid System and Cannabinoid Receptors 
Following the determination of the structure of the first cannabinoid Δ-9 THC in 1964, 
researchers started looking for the membrane receptors that could mediate the activity of the 
cannabinoids. In 1988, the first cannabinoid receptor was discovered in the rat brain using a 
radioactive-labeled THC derivative. This receptor, termed Cannabinoid Receptor 1 (CB1), was 
determined to be a G-protein coupled receptor with the highest density in the rat cerebral cortex, 
hippocampus, hypothalamus, cerebellum, basal ganglia, brain stem, spinal cord and amygdala. 
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This receptor is present in all vertebrate species, indicating that that the endocannabinoid system 
has been in existence for over 500 million years. 
 
The Endocannabinoid system (ECS) consists of 1) the cannabinoid ligand, which binds to the 
cannabinoid receptor, 2) the receptor itself, and 3) the enzymes that synthesize and degrade the 
ligands. 
 
The CB1 Receptor 
The CB1 receptor is found in its highest concentrations on neurons that release gamma amino 
butyric acid (GABA), the main inhibitory neurotransmitter. It is located near the synapse. The 
discovery of this endocannabinoid receptor was a water-shed moment in neurophysiology in that 
it led to the discovery of the body’s own endogenous cannabinoid molecules 
(endocannabinoids). 
 
Mechoulam, who discovered THC, also discovered the first endocannabinoid, which he called 
“Anandamide” after the Sanskrit word for bliss. Anandamide binds to the CB1 receptor and 
creates the similar effects as the phytocannabinoids naturally occurring in cannabis. A second 
endocannabinoid was subsequently discovered, 2-arachidonoyl glycerol (2-AG). There are 
several other compounds currently under investigation as additional endocannabinoids. 
 
The endocannabinoid receptors evolved along with the endocannabinoids to constitute a 
naturally-occurring cellular communication system, which is the endocannabinoid system. It is 
sheer coincidence that the phytocannabinoids found in the cannabis plant resemble the 
endocannabinoids enough to activate the cannabinoid receptors. 
 
The cannabinoid receptor CB1 is the most abundant G protein-coupled receptor expressed in the 
brain, with particularly dense expression in (rank order): the substantia nigra, globus pallidus, 
hippocampus, cerebral cortex, putamen, caudate, cerebellum and amygdala. This distribution has 
been determined for the human brain. Detailed studies in the dog using PCR technology are 
forthcoming, but not yet available. 4,5 
 
The endocannabinoid system’s major homeostatic functions were summarized by DiMarzo as: 
“Relax, Eat, Sleep, Forget and Protect.” The Endocannabinoid system has an effect on 
embryological development, neural plasticity, neuroprotection, immunity and inflammation, 
apoptosis and carcinogenesis, pain and emotional memory, hunger, feeding and metabolism.10 
 
The endogenous agonists for cannabinoid receptors are long-chain polyunsaturated fatty acids 
(eicosanoids) that are derivatives of arachidonic acid, and have varying degrees of selectivity for 
either one or both of the cannabinoid receptors. Endocannabinoids are unlike other 
neurotransmitters in that they are lipids versus aqueous in nature. They also are not stored, but 
are manufactured ad hoc from the cellular membrane. 
 
Endocannabinoids are released as calcium levels increase inside the neuron or when G-coupled 
protein receptors are activated. Endocannabinoids function as neuroprotectants by virtue of their 
antioxidant activity and by inhibiting calcium influx and excessive glutamate production. There 
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are both cannabinoid receptor-dependent and cannabinoid receptor-independent actions of 
endocannabinoids. 
 
Activities that are cannabinoid receptor-dependent include cognition, memory, appetite control, 
emesis, motor behavior, sensory, anxiety, and autonomic and neuroendocrine processes. 
Endocannabinoids induce hypotension and bradycardia, inhibit cell growth, affect energy 
metabolism and modulate immune responses, as well as being involved in fat accumulation, 
glucose and lipid metabolism. Endocannabinoids can also exert pro-inflammatory actions such as 
enhancing the cellular migration of eosinophils, neutrophils and natural killer T cells.3 
 
Endocannabinoids use a previously undiscovered form of neuronal communication: “Retrograde 
signaling”, which is the opposite to the normal direction of neurotransmitter release from 
presynaptic neuron to reception on the postsynaptic neuron. Endocannabinoids released from the 
postsynaptic neuron actually bind at CB1 receptors on the presynaptic GABA neurons to 
modulate neuronal activity. This novel discovery of retrograde signaling was termed: 
Depolarization-Induced Suppression of Inhibition or DSI. 
 
DSI helps to explain a number of previously unexplained aspects of brain activity. When you 
temporarily dampen inhibition, a form of learning termed, “long-term potentiation” occurs, 
which is a process by which information is stored through the strengthening of synapses. It was 
also found that CB1 receptors can, in some cases, block presynaptic cells from releasing 
excitatory neurotransmitters. This is true in the cerebellum where endocannabinoids located on 
excitatory synapses help to regulate neurons involved with motor and proprioceptive control of 
movement. This helps to explain, in part, the “static ataxia” uniquely observed in dogs only. The 
canine species have the highest density of CB1 receptors in the cerebellum of any other species 
studied to date. 
 
Cannabis Research in Dogs 
Research performed in the 1970’s by the Department of Defense, explored whether marijuana 
could be “weaponized”. Dogs were administered radioactive-labeled THC intravenously at 
escalating dosages. As a result, researchers found that dogs, as compared to pigeons, monkeys, 
guinea pigs, rats and mice, had the highest concentration of THC (now known to be bound to 
CB1 receptors) in the cerebellum, the canine molecular layer was found to be more dense than 
the molecular layer in any of the other species studied.  The hippocampal formation was also 
very dense in specific locations.4 Previous work had found that the minimum dose of THC 
administered IV to create static ataxia was 0.5 mg/kg IV.5 
Tolerance to the “behavioral” effects of THC in the dog developed after daily injections were 
given. McMillan found that a dose of 2 mg/kg IV produced marked static ataxia, evidenced by 
“swaying movements, hypersensitivity to moving objects and a prance-like foot placement.” 
However, some dogs in this study group developed tolerance rapidly after the first administration 
of 2 mg/kg of THC. Subsequent injections continued to increase the degree of tolerance to THC 
in this study group. The magnitude of tolerance developed in these canine studies was in excess 
of 100 fold.9 
 
CB1 receptors are found primarily in the central nervous system, but also have been found in the 
GI tract (perhaps explaining why we see appetite stimulation with cannabis administration), 
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cardiovascular system and reproductive system. In the dog, localization of the CB1 receptors was 
found in the hippocampus, structures of the skin including mast cells, hair follicles and salivary 
glands.6 
 
CB2 Receptors 
A second, G-protein coupled receptor for cannabinoids is the CB2 receptor. These receptors have 
been found to be strongly expressed in cells of the immune system, including the microglia, the 
peripheral nervous system and the organs. CB2 immunoreactivity was found in the B cell zones 
of lymphoid follicles in the dog, as well as in structures of the skin including mast cells, and hair 
follicles.6 CB2 receptors are up-regulated during the early phases of inflammation in cells of the 
CNS and peripheral tissues, suggesting a role for cannabinoids in the management of 
inflammatory conditions of those tissues. 
 
Non-CB Receptor-Dependent Activity 
In addition to the receptor-dependent mechanism of action of the cannabinoids, terpenes and 
terpenoids, their activity can also be mediated through non-receptor dependent interactions. The 
endocannabinoids exert multiple pharmacological effects through a number of different 
mechanisms not restricted to modulation of the endocannabinoid system through receptor-ligand 
binding. A partial list of these non-receptor dependent actions include:1 

• Transient receptor potential (TRP) channel activation 
• Peroxisome proliferator-activated receptor λ (PPAR λ) GPR55 
• Abnormal-CBD receptor 5-hydroxytryptamine receptor subtype 1A (5-HT1A) 
• Glycine α1 and α1β receptors 
• Adenosine membrane transporter phospholipase A1 
• Lipoxygenase (LOX) and cyclooxygenase-2 (COX-2) enzymes 
• Calcium modulation 
• Inhibition of anandamide inactivation by CBD, CBG and CBC 

 
Terpenes and terpenoids exert strong biological effects by themselves, but have been found to 
interact synergistically with phytocannabinoids in the treatment of pain, inflammation, 
depression, anxiety, addiction, epilepsy, cancer, fungal and bacterial infections (including 
MERSA).7 
 
Potential Clinical Applications for Cannabis8 

1.   Pain, Inflammation and Immunomodulation 
a. Effective for both acute and chronic pain by centrally and peripherally modulating 

nocioception 
b. CBD affects T-cells resulting in a mild generalized immunosuppressive effect 
c. CBD has been found to have potential benefit for arthritis and psoriasis in humans 

2. Epilepsy 
a. CBD attentuates seizures in experimental models of epilepsy in animals 
b. THCV inhibits CB1 receptor activity resulting some anticonvulsant activity 

3. Anxiolytic 
a. CBD exerts benzodiazepam-independent activity, postulated to be via post-

synaptic 5-HT1A receptors 
4. Neuroprotection 
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a. CBD acts as an antioxidant and as such has been suggested for Alzheimers, 
Parkinson’s and Huntington’s diseases. 

5. Anti-emesis 
a. CBD in animal models has been found to be effective for the control of vomiting 

that is unresponsive to 5-HT-3 agonists such as metoclopramide or ondansetron 
6. Diabetes Mellitus 

a. CBD inhibits development of diabetes in experimental models of diabetes in 
mice. Reduction of pancreatic inflammation and antioxidant effects are credited 
with this benefit 

7. Bone formation 
a. Cannabinoids stimulate the stem cells responsible for fracture healing and bone 

formation, as well as reducing bone loss by controlling bone reabsorption 
8. Cancer 

a. Many of the cannabinoids have anti-apoptotic effects and reduce neoplastic 
proliferation in selected tumor cell lines 

b. Anecdotal reports from both human and veterinary patients indicate the potential 
for complete remission and possibly even cure of a number of different neoplastic 
diseases 

9. Anti-microbial 
a. Both CBC and CBG have potent anti-bacterial effects including against MERSA 

(MIC of 0.5-2 mcg/ml) 
 

Client Education Regarding the Use of Cannabis in Veterinary Patients 
Medical marijuana has become a common topic for news and media broadcasts, as more states 
enact laws allowing its use for human medical problems and recreational use. Many of the same 
conditions that have been discussed in the media regarding human applications for cannabinoids 
also affect pets. Thus, its not unusual that many pet owners, (especially those with dogs who 
have intractable epilepsy, chronic pain and cancer) have been considering the use of medical 
marijuana for their four-legged family members. 
 
It behooves the veterinarian to be in possession of credible information to share with their client, 
specific to their pet and its diagnosis, and specific to the marijuana regulatory environment in 
their specific state. It’s important for pet owners to know that even though medical marijuana is 
legal in a number of states for people to use under the supervision of a physician, it is not legal 
for a veterinarian to prescribe, and, depending on where the veterinarian is in practice, it may not 
be ethical based on local standards for the veterinarian to even recommend the use of medical 
marijuana for their patient, no matter how ill the patient is, or how close to death it may be. 
 
The Nevada legislature, in March of 2015, introduced legislation creating a similar legal access 
to medical marijuana for veterinarians and their patients as for physicians and their human 
patients. This has not, as of this writing, come up for a vote. This is the first state in the United 
States to recognize that pets have medical needs for cannabinoid therapies just as humans. It will 
be interesting to see how that vote goes, and whether other states will follow suit. 
 
At this point in time, to be compliant with legal regulations, the best a veterinarian can do is to:  
1) Explain to their clients the risks associated with THC to dogs, based on the evidence that dogs 
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have increased sensitivity to low doses of marijuana as compared to people, 2) Warn them of the 
risk of toxicity and an expensive ER visit if their pets get into marijuana products accidentally or 
are given too much THC, and 3) Suggest they consider trying legal industrial hemp extracts that 
contain nearly no THC (which is why they are legal), and which contain therapeutic levels of 
CBD and other non-psychotropic cannabinoids, terpenes and terpenoids. 
 
A number of products are available on the internet that are non-psychotropic and have been sent 
through the mail across state lines without problems, to date. As of this writing, though, no 
credible, unbiased data exists documenting effective doses of CBDs and other cannabinoids in 
veterinary species. An abundance of anecdotal information exists suggesting an effective 
therapeutic range for CBDs from 0.1 mg/kg/day to 10 mg/kg/day based on studies in laboratory 
animals, humans, dogs and cats. Anecdotal reports with a commercial industrial hemp extract 
product suggests that dosages even lower than 0.1 mg/kg/day may be effective in certain patients 
for certain conditions. Definitive research is needed in veterinary species for more accurate 
dosing of cannabinoids. 
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When to Collect Laboratory Blood or Urine Samples  
Lea Stogdale DVM, Diplomate ACVIM 

 
Objective:  

1. To increase awareness of the patient condition and therapeutic timing in order to obtain 
the most accurate results for various urine and blood test results. 
 
Dr. Stogdale will discuss timing your blood or urine collection for accurate diagnosis. Is the first 
morning urine sample always the best? Which blood tests require fasting? How long is fasting 
required? When is the best time to collect blood when monitoring therapy, including thyroid, 
adrenocortical disorders and diabetic medications. 
 
When to collect urine samples for diagnosis 
Usually we instruct owners to collect “the first morning sample.” Is this necessary? 
The first morning urine sample is indicated in dogs if you are concerned about the pet’s urine 
concentration. This urine is most likely to be at the highest concentration as most dogs drink less 
water overnight than during the daytime.1 The first morning urine sample is also indicated if you 
are concerned about the pH of the urine as it will not have been altered by the postprandial 
alkaline tide.2 Collecting urine first thing in the morning from dogs is often convenient as most 
dogs need to urinate after spending all night in the house. 
 
Urine can be collected at any time during the day if you are concerned about the presence of 
infection, blood or protein, glucose or crystals. Urine can also be collected at any time during the 
day for urine protein : creatinine (UPC) ratio. And it does not matter whether the dog was fasting 
or fed, even with a high protein diet.3,4 Urine can be collected at anytime from cats. 
 
Monitoring diabetes mellitus using urine dip sticks is fraught with difficulties and 
inaccuracies. It is only used if blood glucose (BG) monitoring, either by the owner or the 
veterinarian, is not realistic. Using urine dip sticks that test for both glucose and ketones is a 
good idea, as any ketonuria warrants veterinary attention. The urine glucose always indicates a 
range of BG, and is an average over the previous several hours. The urine collected just before 
the next insulin injection at breakfast or supper time may indicate several hours when the BG 
was lowest. If this urine is negative or one or two plus positive, the BG may be reasonable. If this 
urine is repeatedly negative, the BG may be too low. If this urine is repeatedly two, three or four 
plus positive, the BG is probably too high. All this depends upon the pet’s renal glucose 
threshold being normal at approximately 180 mg/dL or 10 mmol/L. There are many assumptions 
inherent in testing urine glucose; this is only ever a very rough guide to diabetic stabilization and 
the insulin dose.5 (See lecture on “Canine Diabetes.”) 
 
When to collect blood samples for diagnosis 
Blood samples for the most commonly performed blood tests of complete blood count (CBC) 
and serum chemistry can be collected at any time and irrespective of when or what the patient 
last ate.6 We know so little about the influences on these tests, and the reference ranges are so 
wide, that diurnal rhythm and feeding are largely irrelevant. (See lecture on Laboratory Test 
Reference Ranges.) Feeding within 8 hours of blood sampling is only significant if the pet is fed 
high fat food.7 
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Urea or serum nitrogen level and cholesterol are affected by eating, but as these are minor liver 
tests, they are only ancillary to your complete diagnostic evaluation. If the serum is lipemic, 
either the patient recently ate a meal containing a moderate to high level of saturated fats, or its 
serum triglyceride level needs to be measured.8,9 
 
When does the pet need to be fasted? 
Withholding food for at least 12 hours is required for accurate interpretation of serum 
triglycerides and bile acids.7.9 
 
When to collect samples for therapeutic monitoring 
Therapeutic monitoring has three approaches: monitoring for organ dysfunction due to the drug; 
measuring the serum level of the medication; or monitoring the direct effect of the medication. 
 
When monitoring for organ damage due to a medication, whether it be bone marrow (CBC) 
or liver or kidney damage (serum chemistry), the blood sample can be collected at any time with 
respect to administration of the drug. Often, the relevant blood tests are recommended after one 
week of medication and after four weeks. The four week testing allows the intracellular, 
extracellular and blood levels to stabilize, the patient to respond and side-effects to occur. If 
there are any obvious adverse clinical reactions, stop the medication and take a blood sample 
immediately. Annual monitoring is advisable. Cancer chemotherapy has specific schedules for 
blood tests recommended for each drug. Examples of drugs that cause side-effects are: 
phenobarbital (liver), non-steroidal anti-inflammatory drugs (kidneys, liver), glucocorticoids 
(liver), and methimazole (bone marrow).10 
 
For any medication, do you want to know the maximum or the minimum level that the drug 
reaches in the body? If the drug causes side-effects, you want to know the maximum level. This 
is the most common reason for monitoring serum drug levels. If you are questioning the 
absorption of a medication, such as cyclosporine, you still will want to know the maximum level 
that is being achieved. The time of collection for drugs that have long biological half-lives does 
not matter. These medications include phenobarbital, potassium bromide and cyclosporine.10 
 
When monitoring the direct effect of a medication, collecting the blood sample at the correct 
time is important. In hyperthyroid cats that have been placed on Methimazole twice a day, it is 
essential to monitor the total thyroxine level (T4). The pharmacodynamics of methimazole in 
cats is extremely variable: the bioavailability is 45 – 98%, the half life is 2.3 – 10.2 hours, and 
there is a 1 – 3 weeks lag time in decreasing the T4.11 Hence the importance of dosing 
Methimazole at least twice a day or more often (tablets can be crushed and hidden in canned cat 
food). It is best to wait about 4 weeks before testing the total T4.5,10 But when? I cannot measure 
T4s every 2 hours so I take an average and have the blood sample collected at about 6 hours after 
the morning medication. 
 
Hypothyroidism in dogs is treated with Levothyroxine or whole desiccated thyroid. These 
medications are best administered twice a day on an empty stomach as their bioavailability is 
reduced by food. The peak plasma level is reached between 4 and 12 hours after administration. 
Their half-life in dogs is 12 – 16 hours. Thus the pharmacodynamics of thyroid medications in 
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dogs is very variable.10 When monitoring thyroid medications, it is ideal to obtain a thyroid 
screen with total and free serum thyroxine (T4) and triiodothyronine (T3) levels. However, I find 
that total T4 and T3 levels give me an excellent indication of my therapeutic efficacy. 
 
When monitoring thyroid medications, do we want to know the lowest level or the highest level 
of T4 and T3? As high levels may cause agitation, panting and even heart damage, we want to 
know the highest level. It takes nearly 4 weeks for the thyroid levels to reach a steady state and 
for the body to equilibrate to its new metabolic rate.10 Blood sample for monitoring is 
recommended 4 weeks after the start of therapy and 4 – 6 hours after the morning dose.12 I find 
my patients are doing best when their total T4 and total T3 are both in the top third of the 
reference ranges. When the T4 is fine but the T3 is low, I will switch the dog from levothyroxine 
to desiccated whole thyroid – sometimes with spectacularly successful results. 
 
Hypoadrenocorticism in dogs results in inadequate aldosterone (mineralocorticoid) and cortisol 
(glucocorticoid) secretion from the adrenal cortex. In some dogs, the estrogenic steroid secretion 
may also be inadequate resulting in urinary incontinence. We usually manage these patients with 
the replacement medications, Fludrocortisone twice a day and Prednisolone each morning. We 
monitor electrolytes and CBC.13 Fludrocortisone in humans reaches a peak plasma level after 2 
hours, has a plasma half-life of approximately 3.5 hours and biological activity between 18 and 
36 hours. The pharmacodynamics of fludrocortisone in healthy or adrenal cortical deficient dogs 
is unknown.10 
 
Hypoadrenocorticism dogs all benefit from glucocorticoid replacement. We now prefer to use an 
active glucocorticoid such as prednisolone, which has biologic activity of 12 to 36 hours.10 The 
dose that I start with is 0.05 – 0.1 mg/kg/day given each morning. I adjust this dose based upon 
how the dog is doing and the CBC. Due to the long biological activities of these two 
medications, blood samples may be collected at any time during the day. 
 
Hyperadrenocorticism in dogs results in excess cortisol and other adrenocortical 
glucocorticoids being secreted from the adrenal cortex. There are three medical approaches: 
Melatonin and Lignans, o,p’-DDD (Mitotane), or Trilostane.14 Melatonin is produced by the 
pineal gland and acts on receptors that alter the secretion of various hormones.15 Melatonin is 
also anti-oxidant protecting against damage to nuclear and mitochondrial DNA, and immune-
modulating.16 Some plant lignans are altered by intestinal bacteria to form mammalian lignans, 
of which there are many resinols. The seven most important ones are found in highest 
concentration in flax and sesame seeds.17 In combination, melatonin and lignans have been 
shown to decrease the secretion of steroid hormones by adrenal cortical cells in vitro.18 This 
combination is recommended by the College of Veterinary Medicine, University of Tennessee, 
in both typical and atypical hyperadrenocorticism, either as a first line therapy or in combination 
with pharmaceuticals. 
 
Melatonin is given at fairly high doses twice a day. It is best to use a product that the 
manufacturer has assayed for potency. Crushed flax and sesame seeds are added to the dog’s 
food twice a day; the dose is arbitrary. The most important monitoring indicators are clinical 
signs such as the patient’s attitude and activity, and decreased polyuria, polydipsia and 
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polyphagia. Either a CBC or an ACTH stimulation test can be done at anytime to answer the 
question: Is this therapeutic approach effective? 
 
When either o,p’-DDD (Mitotane) or Trilostane is used, the clinical response is very important in 
indicating the patient’s response. When blood testing, either using a CBC or an ACTH 
stimulation test, the question is: What do you want to know? At the time of maximal drug effect, 
there will be maximal side-effects. This is when the patient’s cortisol level will be lowest and 
may result in depression and inappetence. For both medications, this is usually on the day after 
administration or the next day (even with o,p’-DDD). If side-effects are seen, decrease the 
amount of drug given and monitor blood tests. When the drug level is lowest, just prior to the 
next dose, the cortisol will be highest with increased polyuria, polydipsia and polyphagia. If 
these clinical signs are seen, increase the frequency of dosing to twice a day or to 2 or 3 times a 
week.14 
 
In diabetic dogs and cats I now prefer Detemir insulin (this insulin, ‘Levemir®,’ is four times 
more potent in dogs than in cats or humans). I find that the blood glucose (BG) nadir occurs, on 
average, about 3 – 6 hours after injection and there is a fairly flat BG curve. On Detemir over 
80% of my newly diagnosed diabetic cats recover within 3 months.19 I purchase the box of 
‘Levemir’ and dispense the 3 ml vials to owners. 
 
When to test BG? Just before or some hours after injecting the insulin? The BG that indicates the 
dose of insulin is the nadir or lowest level. I recommend that owners initially test 3 – 6 hours 
after injecting insulin approximately once or twice a week, midday or evening. They need to test 
the BG if the dog or the cat is acting strangely, weak or not eating. 
 
I recommend that all my owners of diabetic patients (cats and dogs) home monitor if this is 
possible. Home BG monitoring is best for the patient. In cats, this is usually by ear prick; in 
dogs, the blood collection can be more challenging. The tiny drop of blood can be obtained from 
venipuncture of a peripheral vein, ear prick at the base of the pinna, or by pricking the lip gingiva 
(much less sensitive than you might think). I do a Diabetic Consultation with the owner (this can 
be done by a trained Animal Health Technologist) and give the owners a handout. I request that 
the owners phone in their BG results and plan. I charge for Home Monitoring Phone 
Consultations either ahead or later. 
 
The occasional cat or dog requires veterinary BG monitoring, usually due to attitude. In these 
patients, I recommend that the owner give an anti-anxiety medication, Clonazepam 0.5 mg ½ – 1 
tablet about an hour before the clinic visit. Clonazepam does not effect BG but it enhances 
cooperation and reduces the stress of the visit so the BG is more representative of the pet’s 
glycemic control. 
 
In most diabetic cats, the low carbohydrate diet and glycemic control with the insulin injections 
will result in gradual recovery within 3 weeks to 3 months.20 Often my diabetic cats have 
recovered before we have done a BG curve. However, in those cats whose BG becomes stable, 
and not decreasing, and in all diabetic dogs, I recommend that the owners perform a BG curve, 
testing BG at 3, 6 and 9 hours after the morning insulin injection. If the 9 hour BG is not higher 
than the 6 hour BG, I request a 12 hour BG, just prior to next insulin injection. This BG curve 
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tells us approximately when the nadir or lowest BG occurs, and hence, when the owner should be 
testing. There is little point in doing a BG curve before the BG is sufficiently controlled to be 
mostly below the renal glucose threshold. When the patient’s BG is persistently and significantly 
above the renal glucose threshold (average of 180 mg/dL = 10 mmol/L) the BG curve indicates 
the renal excretion of glucose rather than the effect of the insulin. 
 
At the nadir we aim for a normal BG = 3.5 – 6.0 mmol/L = 65 – 110 mg/dL.  
If the BG machine is calibrated for cats, the normal BG = 3.5 – 6.0 mmol/L = 65 – 110 mg/dL. 
If the owners are using a human BG machine the normal = 4.5 – 7.0 mmol/L = 80 – 130 mg/dL. 
Compared to humans, cats have more glucose in plasma and less glucose in their erythrocytes.20 
  
The mechanics of specified blood collection times 
By specifying the best time to collect a urine or blood sample we aim to obtain the best result. 
However, this is usually NOT when you, the veterinarian, are seeing the pet in an appointment. 
My clients can drop off a urine sample at any time. Our receptionists know the computer code 
for charging, that a full urinalysis is required, and the technicians perform and record the results 
which, subsequently, land on my desk; I phone the owner. If the urine dip stick tests positive for 
protein, the technician holds the urine sample in the refrigerator awaiting my decision as to 
whether to obtain a UPC ratio. 
 
For fasting or timed blood samples, I book a technician appointment in the computer including 
which tests and the charging codes. When the client comes back in for the blood collection, the 
receptionist or technician completes the following form: 
 
 
Tech  Appointment for Aesops Veterinary Care              Date: ________________________ 
 
Owner: ______________________ 
 
Pet’s Name: __________________    __ Dog   __ Cat   Weight: ________ kg 
 
__________________________________________________________________________ 
 
   Test Required                                   Comments 
 
___________________________     ____________________________________________ 
 
___________________________     ____________________________________________ 
 
___________________________     ____________________________________________ 
 
If the pet is on medication, please check that the pet did receive the Rx this morning. 
 
Record medication, dose and how many hours between giving the medication and collecting 
the blood sample. 
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My aim is to obtain the most accurate blood and urine results so that I can advise the owner on 
the best management plan for the benefit of the patient. 
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Laboratory Test Reference Ranges 
Lea Stogdale DVM, Diplomate ACVIM 

 
Objectives:  

1. To discuss our reliance upon and use of laboratory reference ranges or intervals. 
2. To draw attention to the difference between reference ranges, optimal health ranges, and 

patient appropriate ranges considering breed, age, diet and disease status. 
 
We use them every day but know nothing to little about where they come from or how these 
ranges were developed. Dr. Stogdale discusses reference ranges, optimal health ranges and 
patient appropriate ranges for a variety of laboratory tests in dogs and cats, including creatinine, 
phosphorus, potassium, albumin, glucose and thyroxine. You will never look at these low – high 
values in the same way again, to the benefit of your patients. 
 
Reference Ranges –The Problems 
As an example of the problem we, as veterinarians, have with reference ranges, let’s look at 
serum creatinine – the frequently used, well established, practical and accurate indicator of 
kidney function. Most of the serum creatinine comes from muscle tissue which stores energy as 
phosphocreatine. Creatine is converted to creatinine at a constant rate. A very small amount of 
creatinine originates from dietary muscle meat. 
 
Serum creatinine levels are decreased when there is muscle wasting. This is of most importance 
in skinny old cats. Serum creatinine levels are increased in well muscled athletic dogs. Also 
when the dog is on a very high protein diet or when there is significant muscle damage. 
 
Creatinine is filtered by the renal glomeruli and is not reabsorbed by the tubules. It is a good 
indicator of glomerular filtration rate, and, hence, of kidney function. It is much more accurate 
than blood urea nitrogen (BUN) levels as it is minimally altered by the diet1. 
 
Various Reference Ranges for Serum Creatinine:   
Unit conversion: mg/dL x 88.4 = µmol/L  USA USA  Canada    Canada 
Reference Dog mg/dL 

Average size 
Cat mg/dL  Dog µmol/L 

Average size 
Cat µmol/L 

IRIS 20132 < 1.4 < 1.6  < 125 < 140 
      
Winnipeg Vet Lab, Canada3 0.5 – 1.3 0.7 – 2.4  44 – 119  69 – 210  
Idexx Lab, Ontario, Canada4 0.5 – 1.6 0.9 – 2.5  44 – 133 80 – 220  
      
“Clinical Pathology” 20115 0.5 – 1.7 0.9 – 2.2   44 – 150 80 – 195 
Marshfield Clinic Lab 20156 0.4 – 2.0  0.5 – 2.5   35 – 177 44 – 220 
 
With creatinine, we have the gold standard from the International Renal Interest Society2 that is 
based on large numbers of normal dogs and cats, with follow-up of their kidney function. It is 
evident that some dogs and many cats with chronic kidney disease stage 2 will not be diagnosed 
if the laboratory or published reference ranges are used. 
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Reference ranges have been established by testing ‘healthy’ dogs and cats, taking the mean +/- 
2 standard deviations (or other statistical inclusion methodology) to include 95% of the 
population.5,7 There are various and varying problems with these ranges: 

! Many reference ranges were established many years ago and have not been updated. 
! The usual age range was from 1 to 10 years; this is too young and too old in some large 

breeds of dogs. 
! The nutritional status of the pets was not known: from poor quality dog food to very high 

protein dog diets; from dry cat food to wildlife. 
! The presence of subclinical disease is unknown; was the pet healthy the following year? 
! These reference ranges are for adult animals; we do not have modified ranges for puppies 

and kittens, or for healthy geriatric dogs and cats. 
! These reference ranges are not altered for the breed of dog, such as greyhounds who have 

some very different blood levels. Or did they include greyhounds? 
! Virtually none of the reference ranges (intervals) that we use have been gathered using 

the strict criteria of the ASVCP (American Society of Veterinary Clinical Pathologists).7 
 
The correct terminology is ‘reference interval’ but we often see on our test result sheets 
‘reference range’ so I will continue to use that term. Reference intervals must fulfil the following 
criteria7: 

! The test must be valid. That is it must measure what it says it measures, and it must be 
accurate over the range that is of medical interest. 

! There must be frequent quality control tests run. In commercial laboratories this is done 
daily. For in-house or bench top machines, this must be performed monthly. The blood 
sample must be collected and handled correctly (minimal hemolysis). 

! The reference range must be collected on an adequately large sample of healthy animals 
(minimal is 120) that represent the same demographic (young, adult, geriatric) using the 
same test methodology. 

! To reduce the likelihood of false positive and false negative, the disease should be 
suspected. 

 
If we make the assumptions that the tests are valid, quality controlled and appropriately selected 
then the “reference intervals must represent a sufficiently large and appropriate demographic for 
comparison, and must be created using the same test methodology.”5 Many clinical pathologists 
and textbook authors claim that reference ranges (intervals) must be established using the same 
test method in the local geographical region for the specific sub-population under consideration 
using at least 120 healthy animals. And then they publish tables of ‘Reference Intervals’ for us, 
in the field veterinarians, to use, despite not fulfilling any of the required criteria.6,8 Pursuing 
details of reference intervals beyond mean and standard deviation involves more statistics than 
most veterinarians (in the field or in academia) want to deal with or understand (log-normal; 
confidence interval of limit; coefficient of variation; variance; and so on), even if a few of us 
appreciate the importance of statistical analysis. 
 
Can we compare blood test results from one laboratory with those of another testing facility? 
All commercial veterinary labs ensure accurate results by calibrating their machines daily using 
international reagents. We can compare results measured by the same type of analyser. 
Comparing results between a wet chemistry analyser and a dry reagent machine must be done 
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with care as the reference ranges for a few tests do vary. For example, gamma-glutamyl 
transferase (GGT) done by dry reagent machines has a reference range of 5 – 25 U/L while the 
range for wet chemistry analysis is 0 – 6 U/L. However, when the reference range is similar, as 
in creatinine (and the other tests discussed in this article), then we can compare the results. 
 
The Ideal: Optimal Health Ranges 
Ideally, we should be comparing our pets’ blood test results with a range for optimal health 
impact for the age, breed, exercise and life-style of the pet, taking into consideration each pet’s 
diet. Evaluation of any blood test results should consider these patient parameters. The blood test 
results should be compared with a range that has been shown (evidence based) to be correlated 
with optimal health and minimal risk of disease. There is very little such information for our pets 
(and not much more for ourselves) at this time. 
 
Reference Ranges that are Reasonable: The Good or Okay 
Some of our CBC and chemistry test reference ranges are reasonably indicative of our healthy 
adult dogs and cats. These include: 

! CBC (the high end of the ranges are suspect for subclinical diseases); 
! Liver tests – enzymes, bilirubin and bile acids; 
! Creatine kinase for muscle damage; 
! Globulin; 
! Urine Protein : Creatinine ratio as creatinine is consistently produced and excreted. 

 
Pancreatic enzymes, lipase and amylase are such inaccurate indicators of pancreatic 
inflammation in dogs and cats that they hardly matter with both high percentages of false 
positives and false negatives. Total calcium level is a fairly accurate test but depends upon 
serum albumin level; we should be getting ionized calcium levels or at least a corrected calcium. 
 
Of course, in interpreting each and every laboratory test result you must take into consideration 
the pet’s age, breed, diet, activity level, history, physical findings and other test results. For 
example, a dog who has been inadequately fed for several months will be mildly anemic, have a 
low total calcium level due to decreased albumin, and low cholesterol. There may be no medical 
problem in addition to the poor nutritional status of the patient. 
 
The Mostly Useless Serum Chemistry Tests 
Urea has long been used as an indicator of kidney function but creatinine is much more accurate 
and reliable.1,2 Urea is affected my many non-renal factors including the amount of protein eaten, 
digested and absorbed, the level of intestinal bacteria, liver function, any protein losses in the 
feces, urine or skin, and any ongoing tissue damage. In the kidneys, urea is filtered by the 
glomeruli and some is reabsorbed by the tubules. All these factors make serum urea or nitrogen 
level an inaccurate indicator of glomerular filtration rate and thus of kidney function.1,9 
 
Cholesterol levels are included in all serum chemistry panels. Serum cholesterol level is affected 
by the patient’s diet, by pancreatic and bile secretion, by the level of fat absorption and by liver 
function. And these factors are all affected by the patient’s genetics, thyroid status, 
adrenocortical function and insulin secretion. Cholesterol levels have no significant health 
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consequences in dogs and cats. Serum cholesterol level is not diagnostic of any disorder and is of 
no medical significance.10 
 
Total protein is measured so that the level of globulins can be calculated. However, the total 
protein level is often cited as relevant to the assessment of the patient’s medical problem. As 
total protein is a combined measure of serum albumin and serum globulins, its level is largely 
meaningless as many diseases affect albumin and globulins in opposite directions. For example, 
infection, auto-immunity and feline infectious peritonitis may all decrease, over weeks, the 
patient’s appetite and food intake, resulting in decreased protein intake. These diseases can also 
cause significant liver disease and even protein losses in feces or urine. All these factors may 
decrease the serum albumin level while these diseases cause increased globulins. The total 
protein level may be normal while its constituents are significantly abnormal.10 
 
Total protein is an example of combined values that make interpretation unreliable. The same 
problem applies to the Albumin/Globulin ratio.10 When two test results report on factors that 
directly influence each other, ratios can be useful to the veterinarian trying to interpret complex 
situations. These include: ionized calcium to parathyroid hormone ratio; insulin to glucose ratio; 
and a few others.12 
 
The sodium to potassium ratio (Na : K) combines two electrolytes that have independent and 
dependent influences. However, most dogs with hypoadrenocorticism (hypoaldosteronism and 
hypoglucocorticoidism) do have a Na : K ratio below 24 due to decreased sodium and increased 
potassium. Serum potassium is increased with tissue damage, diabetes mellitus (insulin 
deficiency) and anuric kidney failure. It is decreased with vomiting, acidosis and alkalosis. 
Serum sodium is increased in dehydration, and decreased with diarrhea and the osmotic diuresis 
of diabetes mellitus. The diagnosis of diabetes mellitus is not likely to be confused with 
hypoadrenocorticism even with a Na : K ratio below 24. However, the vomiting that affects 
some dogs with hypoadrenocorticism (due to hypoglucocorticoidism), along with the concurrent 
alkalosis, can decrease the potassium into the normal range and the Na : K ratio above 24.11,12 
 
Reference Ranges that are Problematic: The Misleading and The Bad 
Unfortunately, some of our reference ranges are misleading: 
   USA   USA  Canada   Canada 
Test Dog6 Cat6  Dog6 Cat6 

Creatinine 0.4 – 2.0 mg/dL 0.5 – 2.5 mg/dL  35 – 177 µmol/L 44 – 220 µmol/L 
Phosphorus 2.5 – 7.9 mg/dL 2.7 – 7.3 mg/dL  0.8 – 2.5 mmol/L 0.9 – 2.3 mmol/L 
Potassium 3.4 – 5.6 mEq/L 3.4 – 5.4 mEq/L  3.4 – 5.6 mmol/L 3.4 – 5.4 mmol/L 
Albumin 2.6 – 4.0 g/dL 2.3 – 3.9 g/dL   26 – 40 g/L  23 – 3.9 g/L 
Glucose 74 – 145 mg/dL 65 – 155 mg/dL  4.1 – 8.1 mmol/L 3.6 – 8.6 mmol/L 
Thyroxine 0.4 – 3.7 mg/dL 0.6 – 3.6 mg/dL     5 – 48 nmol/L    8 – 46 nmol/L 
 
Creatinine has been discussed above. IRIS recommendations include controlling the 
phosphorus level well below the high end of the current reference ranges in both dogs and cats.2 
Controlling serum phosphorus level is considered to be beneficial to patients with chronic kidney 
disease, resulting in a reduction of parathyroid hormone.2 
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Various Reference Ranges for Serum Phosphorus:   
Unit conversion; mg/dL x 0.323 = µmol/L   USA USA  Canada    Canada 
Reference Dog mg/dL Cat mg/dL  Dog µmol/L Cat µmol/L 
IRIS 20132 2.8 – 4.5 2.8 – 4.5  0.9 – 1.4 0.9 – 1.4 
      
Winnipeg Vet Lab, Canada3 2.2 – 8.1 2.5 – 9.0  0.7 – 2.6 0.8 – 2.9 
Idexx Lab, Ontario, Canada4 2.8 – 6.2  2.8 – 6.2  0.9 – 2.0 0.9 – 2.0 
      
“Clinical Pathology” 20115 2.9 – 5.3 3.0 – 6.1  0.9 – 1.7 0.9 – 1.9 
Marshfield Clinic Lab 20156 2.5 – 7.9 2.7 – 7.3  0.8 – 2.5 0.9 – 2.4 
 
Potassium levels in cats are very problematic with the reference range frequently leading to 
missed diagnoses of hypokalemia in older cats. As serum potassium is essential for heart, muscle 
and nerve contraction, it is maintained within a narrow range. In addition, mild hypokalemia may 
be a cause of chronic kidney disease as well as being a consequence of the condition.13 There are 
many causes of physiologic, pathologic and sampling alterations that affect the measured level.11 
Hyperaldosteronism with hypokalemia and hypertension is thought to be far more common than 
is usually diagnosed. The hyperaldosteronism may be caused by an adrenal tumor or hyperplasia 
of the adrenocortical zona glomerulosa or up-regulation of aldosterone secretion due to 
stimulation of the renin-angiotensin-aldosterone system, such as occurs in congestive heart 
disease, kidney disease or liver disease.13 
 
My observation of my feline patients has convinced me that serum potassium levels below 4.5 
mEq/L or mmol/L lead to decreased appetite and reduced activity. Merely by supplementing 
with potassium gluconate in the cats’ food, owners report that their pet is now eating better, 
feeling better and more active. 
 
Various Reference Ranges for Serum Potassium in Cats:   
Unit conversion; mEq/L x 1 = mmol/L   USA    Canada 
Reference Cat mEq/L  Cat mmol/L 
My recommended range 4.5 – 6.0  4.5 – 6.0 
    
Winnipeg Vet Lab, Canada3 3.5 – 5.1   3.5 – 5.1  
Idexx Lab, Ontario, Canada4 3.7 – 5.2  3.7 – 5.2 
    
“Clinical Pathology” 20115 3.7 – 6.1   3.7 – 6.1 
Marshfield Clinic Lab 20156 3.4 – 5.4  3.4 – 5.4 
 
Albumin is synthesized by the liver, has a half-life of 7 – 10 days in dogs and cats, and is the 
major component in the oncotic pressure of the blood that keeps fluid within the vascular system. 
It may be lost through the intestinal tract (protein-losing enteropathy), the kidneys 
(glomerulopathy) or the skin (burns). Its production is decreased in malnutrition and chronic 
liver disease. The serum level is increased in dehydration. However, due to its importance in 
maintaining plasma oncotic pressure, its level is tightly controlled by the body.9,10 The wide 
reference ranges of albumin for our dogs and cats is misleading, and does not represent healthy 
or optimal intervals. The low end of the reference range is not seen in healthy dogs or cats and is 
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certainly not ideal. The high end of the cat reference range indicates dehydration (dry food diet 
or a medical problem). 
 
Blood glucose (BG) levels in cats are very variable due to the effects of stress, disease and type 
II diabetes mellitus. The laboratory reference intervals are usually very wide giving the clinician 
little guidance as to what is normal.10,14 
 
In humans, a species in which glucose homeostasis and normality has been thoroughly 
researched, the normal fasting blood glucose range is 4.4 – 6.1 mmol/L = 80 – 110 mg/dL. The 
normal blood glucose level for people who are not fasting should remain below 6.9 mmol/L = 
125 mg/dL.15 Shortly after a high carbohydrate meal, the blood glucose level in non-diabetic 
people may temporarily rise to 7.8 mmol/L = 140 mg/dL.15 Similar ranges are reported for 
normal dogs and cats.15 
 
Various Reference Ranges for Serum Glucose in Cats:   
Unit conversion; mEq/L x 1 = mmol/L   USA    Canada 
Reference Cat mg/dL  Cat mmol/L 
My recommended range 55 – 145  3.0 – 8.0 
    
Winnipeg Vet Lab, Canada3 75 – 200   4.2 – 11.0  
Idexx Lab, Ontario, Canada4 72 – 175  4.0 – 9.7 
    
“Clinical Pathology” 20115 60 – 120  3.3 – 6.7 
Marshfield Clinic Lab 20156 65 – 155  3.7 – 8.6 
 
These ranges are very wide and variable. It is important to diagnose diabetes in cats accurately 
and early as appropriate food and insulin intervention results in 81 – 84% remission rates.16 It is 
essential to interpret hyperglycemia in cats as due to the correct cause: stress, non-diabetic 
disease or diabetes mellitus. 
 
To evaluate blood glucose (BG) levels in feline patients of Aesops Veterinary Care. In April 
2015, I searched my computer patient records for ‘glucose.’ This was a retrospective study of my 
patients from 1998 to 2015. For each cat in which a blood glucose had been measured, diabetic 
cats and stressed cats were separated using each patient’s Master Problem list. The BG was 
recorded. 
 
Blood samples were collected and processed by Animal Health Technologists. Blood glucose or 
serum glucose were measured by our local veterinary laboratory using commercial dry 
technique, by the Idexx veterinary laboratory in Ontario using commercial wet technology, by an 
Idexx machine in house using dry slides or with a human glucometer. 
 
The patient population of cats ranged from 2 to 18 years of age, male neutered and female 
spayed, mostly mixed breeds with a variety of pure bred cats, body sizes from 2.5 to 9.0 kg, and 
from thin to obese. The diets varied from all dry to only canned cat food. The patients varied in 
health status from healthy to having up to 12 significant medical diagnoses including chronic 
kidney disease, congestive heart disease, hyperthyroidism, hypersomatotropism, constipation, 
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inflammatory bowel disease and cancer. Some of the cats were on medications including 
methimazole, dexamethasone, antibiotics, phosphate binder and potassium supplementation. 
These cats were an average wide-ranging veterinary patient population. 
 
Results from the non diabetic and non stressed cats were from 313 blood glucose tests. Some 
of these cats were unhappy and at least mildly stressed but they did not require general 
anesthesia or a cat bag in order to be examined or for blood collection. The distribution of BG 
was a normal distribution with 86.6% of cats having a BG between 3.0 and 7.0 mmol/L = 55 and 
125 mg/dL. A BG of 3.0 to 8.0 mmol/L = 55 to 145 mg/dL included 96.5% of cats. 
 
In this category of non diabetic and non stressed cats there were a total of 11 cats with BG over 
8.0 mmol/L = 145 mg/dL. When I reviewed the medical records of these 11 cats, I found that 7 
had significant diseases that increase BG: 

! These 7 cats’ BG ranged from 8.4 to 14.8 mmol/L = 151 to 266 mg/dL; 
! 2 cats had pancreatitis; their BG were high at 11.6 and 14.8 mmol/L= 209 and 266 

mg/dL; 
! 4 cats had bacterial infections with high neutrophilic leukocyte counts and BG between 

8.4 and 13.9 mmol/L = 151 and 250 mg/dL; 
! 1 cat had massive hyperthyroidism with a T4 of 135 nmol/L = 10.5 µg/dL, and a BG of 

9.4 mmol/L = 171 mg/dL. 
! On follow up, all these 7 cats’ BG returned to normal. 

 
Four cats out of 313 had stress-related BG above 8.0 mmol/L = 55 to 145 mg/dL. This is 1.3 % 
of cats that did not require general anesthesia or a cat bag for blood collection. It is important to 
establish the correct cause of these cats’ hyperglycemia. 
 
The stressed cats were so classified prior to finding and recording their BG. Stressed cats were 
uncooperative and angry requiring either general anesthesia for examination or for any procedure 
including blood collection, or they required being restrained in a cat bag for any procedure. The 
BG from these stressed cats ranged from 3.0 to over 11 mmol/L = 55 to over 200 mg/dL. 
Interestingly, 58% of these angry cats had BG between 3.0 and 8.0 mmol/L = 55 and 145 mg/dL. 
 
Diabetes mellitus was diagnosed in 33 cats. Overt diabetes in 26 of these was evident as their 
presenting BG was between 16.4 and 33.8 mmol/L = 295 and 608 mg/dL. Mild diabetes was 
diagnosed in 7 cats with initial BG between 9.0 and 16.0 mmol/L = 162 and 288 mg/dL. These 
cats present a diagnostic challenge as they may not have glucosuria (and they may not be losing 
weight) if their renal glucose threshold is higher than the expected level of 10.0 mmol/L = 180 
mg/dL. 
 
These results indicate that the laboratory reference range for BG and the stressed cat BG range 
overlaps both normal cat BG and mild diabetic BG in cats. In addition, such diseases as 
pancreatitis, bacterial infection and hyperthyroidism can increase the cat’s BG significantly. 
 
My conclusion from this study is that any cat with a BG of 8.0 to 16.0 mmol/L = 145 to 288 
mg/dL requires careful follow-up with non stressful ear prick BG being obtained either at 
another veterinary visit or done at home. If a cat has a BG over 8.0 mmol/L = 145 mg/dL, the 
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veterinarian should prove that this cat is either not diabetic or that it is diabetic and commence 
dietary and insulin management rapidly. 
 
Serum thyroxine (T4) levels vary with age (higher in young animals), diurnal rhythm, and 
disease (very low in sick thyroid syndrome). Dogs with low T4 levels have either 
hypothyroidism or sick thyroid syndrome caused by a non-thyroidal problem.14,17 
  
Various Reference Ranges for Serum Thyroxine:   
Unit conversion; mg/dL x 0.323 = µmol/L   USA USA  Canada    Canada 
Reference Dog ng/dL Cat ng/dL  Dog nmol/L Cat nmol/L 
      
Winnipeg Vet Lab, Canada3 1.0 – 4.1 1.5 – 4.6  13 – 53 19 – 59  
Idexx Lab, Ontario, Canada4 1.0 – 4.1  0.8 – 4.7  13 – 53  10 – 60 
      
“Clinical Pathology” 20115 1.5 – 4.0 0.8 – 4.0  19 – 51 10 – 51 
Marshfield Clinic Lab 20156 0.4 – 3.7 0.6 – 3.6   5 – 48  8 – 46 
 
To distinguish between hypothyroidism and sick thyroid syndrome caused by a non-thyroidal 
problem in dogs, a thyroid panel is required. This includes total T4 and T3, and free T4 and T3. 
If the tests are performed early in the development of hypothyroidism, then TSH and T4 and T3 
antibodies are useful but these become negative over time.14,17 
 
Currently there is an epidemic of hyperthyroidism in cats. The clinical signs are variable with 
the cats losing or gaining weight (early in the disease if they have access to unlimited food), with 
their appetite being increased or decreased, with the thyroid glands being palpably enlarged or 
not palpable (normal), and with the patient’s heart rate being increased or normal.18 Moderate to 
severe hyperthyroidism causes weight loss, muscle mass loss, increases blood pressure and 
cardiomyopathy. Often there is also polyphagia, increased activity, diarrhea and/or vomiting. 
The most common early signs of hyperthyroidism in cats is mild weight loss and decreased well 
being.18 It is important to request a T4 level in (nearly) every blood sample collected from cats 
10 years and older. Hyperthyroidism does occur in younger cats but it is rare.18 
 
The advantages of including a T4 request in every blood sample from cats are: 

! you establish the normal T4 range for each cat; 
! you detect an early increase in this cat’s T4; and 
! you diagnose hyperthyroidism before there is significant organ damage. 

 
This is good medicine. 
 
The diagnosis of hyperthyroidism in cats is easy because all we have to do is obtain the T4 level. 
Right? Not. It would be if we had T4 guidelines similar to the IRIS stages for chronic kidney 
disease. I have developed such guidelines over many years of practice using changes in each 
patient’s T4 over time. 
 
When an animal is ill and losing weight, the body’s reaction is to increase the hormones of 
stress. This results in adrenal cortical hyperplasia, hyperactivity and increased serum cortisol 
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level. This suppresses thyroid function: Sick Thyroid Syndrome. Each T4 result needs to be 
considered within the context of the patient’s disease status. In a cat with uncontrolled diabetes, 
chronic kidney disease or other disease stress causing weight loss, the T4 level should be low; 
the cat has Sick Thyroid Syndrome.18 
 
In a cat with normal thyroid function and T4 blood level, Sick Thyroid Syndrome (STS) will 
suppress the T4 to a low level. In a cat with mild hyperthyroidism, STS may suppress the T4 into 
the normal range. In a cat with a very high T4 level, STS will decrease the T4 level but it will 
still be high. 
 
Laboratory reference ranges for feline T4 are absurdly broad often including a three to six-fold 
interval. The normal non-hibernating mammalian body cannot change its metabolic rate three to 
six-fold. We need to apply our professional clinical judgment to every T4 result, taking into 
consideration our overall assessment of the cat. We need to apply our professional clinical 
judgment to every laboratory result whether or not it is outside the reference range. 
 
Clinical status of the Feline Patient for T4 levels nmol/L ug/dL 
My Vet Lab normal T4 range 20 – 60 1.5 – 4.6 
   
My normal T4 range in cats that are 
                   normal on Hx, PE & no weight loss 

20 – 40 1.5 – 3.0 

My T4 range for cats that are normal on Hx & PE 
                   but have weight loss 

20 – 35 1.5 – 2.7 

My T4 range for cats PU/PD, dec appetite & Wt loss < 25 < 2.0 
 
These thyroid levels overlap and the clinician needs to exercise his/her judgment. With equivocal 
T4 levels, I recommend retesting in 3 months when we have the cat stabilized or recovered from 
its other problems. 
 
Optimal Health Ranges 
Here are my Optimal Health Ranges for these problematic chemistry tests. This is a work in 
progress, with continual reassessment based upon my patients’ responses and new information as 
it becomes available: 
 
   USA        USA     Canada  Canada 
Reference Dog Cat  Dog Cat 
Creatinine2 < 1.4 mg/dL < 1.6 mg/dL  < 125 µmol/L < 140 µmol/L 
Phosphorus2 < 4.6 mg/dL < 4.6 mg/dL  < 1.6 mmol/L < 1.6 mmol/L 
Potassium 4.1 – 5.6 mEq/L 4.5 – 6.0 mEq/L  4.1 – 5.6 mmol/L 4.5 – 6.0 mmol/L 
Albumin 2.8 –3.2 g/dL 2.8 – 3.4 g/dL  28 – 32 g/L 28 – 34 g/dL 
Glucose 55 – 125 mg/dL 55 – 145 mg/dL  3.0 – 6.9 mmol/L 3.0 – 8.0 mmol/L 
Thyroxine, T4 2.3 – 4.0 mg/dL 1.5 – 3.0 mg/dL  30 – 50 nmol/L 20 – 40 nmol/L 
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Clinical status of the Feline Patient for T4 levels mg/dL nmol/L 
My normal T4 range in cats that are 
                  normal on Hx, PE & no weight loss 

1.5 – 3.0 20 – 40 

My T4 range for cats that are normal 
                  on Hx & PE but have weight loss 

1.5 – 2.7 20 – 35 

My T4 range for cats PU/PD, dec appetite & Weight loss < 2.0 < 25 
 
Subject-based Normal Values 
Given the problems of wide reference ranges (or intervals) and the lack of data that takes into 
consideration age, breed, life-style and diet of the pet, we need an alternative. The best option is 
patient-based normal values, that is, using each pet as it’s own normal reference range.19 It would 
be ideal, but impractical, expensive and unpopular, to obtain a CBC, chemistry and T4 on every 
dog and cat throughout its adult life when the pet was normal. We do this with body weight but 
there is no additional cost to the owner. This would provide a range of this pet’s normal adult 
hematological and biochemical test results. For most of our patients, this is not possible so 
obtaining one or two set of tests when the pet is healthy (age 10 years for cats and small dogs; 
age 8 years for large dogs) at least gives us a baseline from which to make judgements when 
medical problems arise. 
 
To ensure that the healthy reference values are used to compare with future test results, all test 
results need to be entered into a spread sheet. Some commercial veterinary laboratories have 
started doing this.4 Challenges arise with laboratory results that are generated at different 
commercial and in-house laboratories, and when the patient is moved to a different veterinary 
practice. Veterinarians must actively compare results and take into consideration changes in the 
pet’s life style, activity level, diet and age. 
 
Summary: Optimal health ranges are required for each species, certain breeds, young animals, 
geriatric animals, very fit athletic animals and for those carnivores fed a high protein diet 
(protein > 60%). At this time I recommend that each veterinarian develop their own optimal 
health ranges based upon blood test results from their own patients that they know to be healthy. 
If the animal develops a chronic disease within one year, the previous test results should be 
excluded. Instead of the myriad optimal health ranges that we require, we can encourage owners 
to establish patient-based reference range for their pets by doing one or several blood test panels 
when the pet is healthy. Good luck and good medicine. 
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Diabetes Mellitus in Cats 
Lea Stogdale DVM, Diplomate ACVIM 

 
Objectives:  

1. To discuss the nutritional requirements of cats, and the diets that have predisposed cats to 
diabetes mellitus. 

2. To describe how to prevent diabetes (and many other diseases) by feeding cats species-
appropriate food. 

3. To diagnose diabetes in cats despite the challenges that our feline patients present. 
4. To discuss the management of early diabetes using food, supplements and oral 

medication. 
 
Our obligatory carnivorous feline patients are uniquely challenged by the high carbohydrate diets 
that are commonly fed to them. Our feline patients are often diagnostic challenges, especially 
with their volatile responses altering their blood glucose levels. Dr Stogdale has analysed over 
300 of her patient’s blood glucose along with their corresponding diagnoses. She will elucidate 
the overlapping ranges and describe approaches to clarifying the early and accurate diagnosis of 
diabetes. She will emphasize food in the early management, along with supplements and oral 
medication. Cases are presented as examples. 
 
Feeding cats to prevent diabetes (and many other diseases) 
Holistic medicine is most effectively practiced as preventive medicine. In cats, this is nutrition. 
Cats are not small dogs. In my experience and opinion, the worst thing we do to damage the 
health of our cats is to feed them dry cat kibble. Cats are carnivores whose ideal diet is four 
mice a day – approximately 75% water, 15-20% protein, a little fat and soluble fiber, 4% 
carbohydrate (the glycogen within the cells), high in vitamins and minerals, raw with the 
digestive enzymes and intestinal bacteria intact, and eaten during the mornings and evenings1. 
 
Dry cat food is dehydrated, high in carbohydrates, contains insoluble fiber, is cooked at high 
temperatures, and is usually fed continually1. Why do owners feed such an inappropriate diet to 
their beloved feline pets? Cat kibble is convenient for the owners, and profitable for the pet food 
companies, the veterinary diet food companies and the veterinarians who sell it. The vast 
majority of nutritional education received by veterinary students and graduates, as continuing 
education, is provided by the veterinary pet food companies.  
 
Four mice a day may be the ideal diet for each cat but our owners are not about to feed this 
selection. The next best cat food, high in protein and low in carbohydrate, is a home prepared 
raw or cooked diet – also unacceptable to most busy owners and finicky cats. Next best diet is 
grain-free canned cat food with some meat offered daily. Most cats will eat some raw or 
cooked beef, pork, chicken or turkey, or canned or cooked tuna or salmon. Some of our adult 
cats are such dry food addicts that they become intolerable if they are not fed some kibble. For 
these cats I suggest a maximum of ¼ cup good quality grain-free kibble fed at bedtime. 
 
Our domestic house cats are descendants of the African wildcat. As such they are desert animals 
and, generally, dislike drinking1. They do not like their whiskers touching the sides of the water 
bowl, so water should be offered in a wide pie-dish. I recommend water mixed into their moist 
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cat food. The amount of water depends on the cat; everything always depends on the cat. I 
suggest that owners gradually increase the amount of water that they mix into the moist cat food, 
aiming at a 1:1 ratio of moist cat food to water. The aim is that the owners never see their cat 
actually drinking water, that the litter boxes are heavy with urine, and that the cat’s urine specific 
gravity is between 1.020 and 1.030. 
 
Dry cat food predisposes to many health problems. Diseases that are prevented, and often 
solved merely by getting the cats off dry grain-containing cat food include: 

• Obesity 
• Allergic reactions – dermatitis, especially around the head and neck 
• Alopecia including lick granulomas 
• Eosinophilic granulomas 
• Gingivitis and dental tartar 
• Gastritis with vomiting 
• Inflammatory Bowel Disease 
• Pancreatitis or Triaditis 
• Diarrhea, chronic 
• Diabetes mellitus 
• FLUTD, bladder crystals (due to chronic dehydration) 
• Constipation (due to chronic dehydration and insoluble fiber). 

I am suspicious about the chronic dehydration contributing to chronic kidney disease due to the 
very high urine specific gravity (SG) in kibble fed cats. These cats often have urine SG > 1.080. 
If nothing else, this results in enhanced levels of toxins and acid in the renal tubules. 
 
Diabetes Mellitus in Cats 

Diabetes Mellitus (DM) in cats is similar to human Type 2 diabetes. The causes in cats 
and humans include: 

• Obesity 
• Inactivity 
• High carbohydrate food 
• Pancreatitis (in cats probably exacerbated by grain in cat food) 
• Hyperthyroidism 
• Hypersomatotropism (large cats) caused by excessive pituitary growth hormone 

secretion. 
These conditions all increase blood glucose (BG) or increase insulin resistance.2,3 The first four 
predispositions can be eliminated by feeding grain-free moist cat food. Hyperthyroidism can be 
controlled. Hypersomatotropism is untreatable at this time except at a couple of universities who 
ablate the pituitary gland using either surgery or stereoscopic radiation therapy.4 
 
Pathophysiologically, diabetes mellitus in cats is a combination of chronic hyperglycemia due 
to the feline deficiency in glucose oxidase and excessive carbohydrate ingestion, and/or thyroid 
or somatotropin hormone excess, and insulin resistance, often associated with obesity and 
inadequate exercise. Hyperglycemia leads to pancreatic islet beta cell toxicity and exhaustion. 
Bringing the BG under control frequently allows the pancreatic islet beta cells to recover their 
insulin secreting ability with resulting normoglycemia.2,3 
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Diagnosis of Diabetes Mellitus in Cats 
The accurate diagnosis of diabetes mellitus and all complications is essential. Typical history 
and physical findings are polyphagia, polydipsia, polyuria, weight loss and decreased activity. 
If the diabetes has been present for many weeks, then the cat may show hind limb plantigrade 
stance and joint sensitivity (pain while being restrained for blood collection). Cats are 
predictably unpredictable so some diabetic felines are inappetent rather than polyphagic; more 
active rather than less; and/or gain weight instead of losing body condition. Often owners are 
unaware of increased drinking and urinating. Early cases may have only mild weight loss.3 
 
Diagnosis of diabetes is made on the results of urinalysis, complete blood count (CBC) and 
differential, serum chemistry and total thyroxine level (T4). A blood glucose above 8 mmol/L = 
145 mg/dL is abnormal. If the level is under 11 mol/L = 200 mg/dL and the cat was stressed by 
the blood collection then a confirmation of persistent hyperglycemia is required. Glucosuria of 
++++ with some ketones, or a non-stressful ear prick BG is confirmatory. Very occasionally we 
require a serum fructosamine to confirm the diagnosis of DM because we are unable to collect a 
non-stressed blood sample.3 
 
It is important to diagnose diabetes in cats accurately and early as appropriate food and insulin 
intervention results in 81 – 84% remission rates.5 It is essential to interpret hyperglycemia in cats 
as due to the correct cause: stress, non-diabetic disease or diabetes mellitus. 
 
To evaluate blood glucose (BG) levels in feline patients of Aesops Veterinary Care in April 
2015, I searched my computer patient records for ‘glucose.’ This was a retrospective study of my 
patients from 1998 to 2015. For each cat in which a blood glucose had been measured, diabetic 
cats and stressed cats were separated using each patient’s Master Problem list. The diagnosing 
BG was recorded. 
 
Blood samples were collected and processed by Animal Health Technologists. Blood glucose or 
serum glucose were measured by our local veterinary laboratory using commercial dry 
technique, by the Idexx veterinary laboratory in Ontario using commercial wet technology, by an 
Idexx machine in house using dry slides or with a human glucometer. 
 
The patient population of cats ranged from 2 to 18 years of age, male neutered and female 
spayed, mostly mixed breeds with a variety of pure bred cats, body sizes from 2.5 to 9.0 kg, and 
from thin to obese. The diets varied from all dry to only canned cat food. The patients varied in 
health status from healthy to having up to 12 significant medical diagnoses including chronic 
kidney disease, congestive heart disease, hyperthyroidism, hypersomatotropism, constipation, 
inflammatory bowel disease and cancer. Some of the cats were on medications including 
methimazole, dexamethasone, antibiotics, phosphate binders and potassium supplementation. 
These cats were an average wide-ranging veterinary patient population. 
 
Results from the non diabetic and non stressed cats were from 313 blood glucose tests. Some 
of these cats were unhappy and at least mildly stressed but they did not require general 
anesthesia or a cat bag in order to be examined or for blood collection. The distribution of BG 
was a normal distribution with 86.6% of cats having a BG between 3.0 and 7.0 mmol/L = 55 and 
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125 mg/dL. A BG of 3.0 to 8.0 mmol/L = 55 to 145 mg/dL included 96.5% of cats. In this 
category of non diabetic and non stressed cats there were a total of 11 cats with BG over 8.0 
mmol/L = 145 mg/dL. When I reviewed the medical records of these 11 cats, I found that 7 had 
significant diseases that increase BG: 

• These 7 cats’ BG ranged from 8.4 to 14.8 mmol/L = 151 to 266 mg/dL; 

• 2 cats had pancreatitis; their BG were high at 11.6 and 14.8 mmol/L = 209 and 266 
mg/dL; 

• 4 cats had bacterial infections with high neutrophil leukocyte counts and BG between 8.4 
and 13.9 mmol/L = 151 and 250 mg/dL; 

• 1 cat had massive hyperthyroidism with a T4 of 135 nmol/L = 10.5 µg/dL, and a BG of 
9.4 mmol/L = 171 mg/dL. 

• On follow up, all these 7 cats’ BG returned to normal. 

Four cats out of 313 had stress-related BG above 8.0 mmol/L = 55 to 145 mg/dL. This is 1.3 % 
of cats that did not require general anesthesia or a cat bag for blood collection. It is important to 
establish the correct cause of these cats’ hyperglycemia. 

The stressed cats were so classified prior to finding and recording their BG. Stressed cats were 
uncooperative and angry requiring either general anesthesia for examination or for any procedure 
including blood collection, or they required being restrained in a cat bag for any procedure. The 
BG from these stressed cats ranged from 3.0 to over 11 mmol/L = 55 to over 200 mg/dL. 
Interestingly, 58% of these angry cats had BG between 3.0 and 8.0 mmol/L = 55 and 145 mg/dL. 
 
Diabetes mellitus was diagnosed in 33 cats. Overt diabetes in 26 of these was evident as their 
presenting BG was between 16.4 and 33.8 mmol/L = 295 and 608 mg/dL. Mild diabetes was 
diagnosed in 7 cats with initial BG between 9.0 and 16.0 mmol/L = 162 and 288 mg/dL. These 
cats present a diagnostic challenge as they may not have glucosuria (and they may not be losing 
weight) if their renal glucose threshold is higher than the expected level of 10.0 mmol/L = 180 
mg/dL. 
 
These results indicate that the laboratory reference range for BG and the stressed cat BG range 
overlaps both normal cat BG and mild diabetic BG in cats. In addition, such diseases as 
pancreatitis, bacterial infection and hyperthyroidism can increase the cat’s BG significantly. 
 
My conclusion from this study is that any cat with a BG between 8.0 to 16.0 mmol/L = 145 to 
288 mg/dL requires careful follow-up with non stressful ear prick BG being obtained either at 
another veterinary visit or done at home. If a cat has a BG over 8.0 mmol/L = 145 mg/dL, the 
veterinarian should prove that this cat is either not diabetic or that it is diabetic and commence 
dietary and insulin management rapidly. 
 
 In uncomplicated diabetes, the CBC may show a mild stress leukon or leukocytosis. The 
serum chemistry is generally unremarkable, with mild increases in liver enzyme levels in severe 
cases. Typically in cats, the alkaline phosphatase level is normal due to its short half-life and 
urinary excretion. The serum creatinine may show a pre-renal, mild elevation due to the 
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dehydration. In a cat losing weight, the T4 should be less than 25 nmol/L = less than 2.0 
ug/dL.3,6,7 
 When an animal is ill and losing weight, the body’s reaction is to increase the hormones 
of stress. This results in adrenocortical hyperplasia, hyperactivity and increase in the serum 
cortisol level. This suppresses thyroid function: Sick Thyroid Syndrome. T4 needs to be 
considered within the context of the patient’s disease status. In a cat with uncontrolled diabetes, 
weight loss and dehydration, the T4 level should be low; the cat has Sick Thyroid Syndrome7. 
 
Clinical status of the Feline Patient for T4 levels nmol/L ug/dL 
My Vet Lab normal T4 range 20 – 60 1.5 – 4.6 
My normal T4 range in cats that are normal on Hx, PE & 
no weight loss 

20 – 40 1.5 – 3.0 

My T4 range for cats that are normal on Hx & PE but 
have weight loss 

20 – 35 1.5 – 2.7 

My T4 range for cats PU/PD, dec appetite & Wt loss < 25 < 2.0 
 
These thyroid levels overlap and the clinician needs to exercise his/her judgment. With equivocal 
T4 levels, I recommend retesting in 3 months when we have the cat stabilized or recovered. 
 
Early Diabetic Management – Food and Pills 
Due to the exhaustion and toxicity of the pancreatic islet beta cells caused by the hyperglycemia, 
diabetes becomes a vicious cycle in the cat. Recovery depends on glycemic control, low 
carbohydrate diet, weight loss and increased exercise; the sooner the better. Weight loss and 
increased exercise are long term projects in the cat but we can rapidly change the diabetic cat 
onto a low carbohydrate diet with less than 5% of calories coming from carbohydrates.5,8,9 
 
This is a handout that I give to all owners of newly diagnosed diabetic cats. Feel free to copy, 
modify and use for your clients with diabetic cats. 
 

Cat Foods appropriate for Diabetic Cats 
 
A low-carbohydrate, high-protein diet that is similar to the cat’s natural diet (ie. mice), is 
essential for managing the sugar/glucose levels in your diabetic cat. Approximately 80% of 
diabetic cats will recover when fed the correct food. This means that insulin may not be required 
at all or may be discontinued after a few days-weeks-months. Those cats who continue to require 
insulin are better regulated, act normally and need a lower dose than cats who are eating food 
high in carbohydrates (such as kibble/dry cat food). 
 
Only canned cat food that has less than 10% of metabolizable energy from carbohydrates is 
recommended for diabetic cats. The best food has less than 5% calories from carbohydrates. 
Attached is a list of foods that meet this criteria. Not all canned cat foods are listed. 
 
This information is not available on the product labels, and very few web sites have it – in most 
cases you must contact the manufacturer. We endeavor to keep our list of appropriate foods as up 
to date as possible, however, from time to time the formulas are changed. To obtain up-to-date 
information, you can go to the web site: http://binkyspage.tripod.com/canfood.html 
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It is best to feed your cat twice a day but if you have an older, fussy cat that prefers to snack or 
‘graze’ all day, you can leave the canned food out by adding some water to the food and mixing 
it into a ‘cat food soup.’ This will prevent the food from drying up and will provide your cat with 
extra fluid.  
 
Foods to absolutely avoid due to their high carbohydrate content (grains and, in some cases, 
sugar):  
• Any dry cat food (or dry dog food) 
• Dry or soft treats 
• Semi-moist food 
• Any canned food with more than 10% of calories from carbohydrate sources. 
 
On the subsequent pages I list the brand names and flavors of moist cat food that is available in 
the pet stores and supermarkets of my city, along with the % kilo Calories from protein, fat and 
carbohydrates. Here is a sample: 

Canned Cat Food “as fed” or actual analysis 
Food  % kcal from 
   Protein Fat Carbs 
Veterinary Prescription Diets:    
Eukanuba  Maximum Calorie 29 66 5 
Hills p/d = Paediatric Diet 35 56 9 
Royal Canin Calorie Control CC-38 canned 44 48 8 
 Modified (renal) 22 71 8 
 Recovery RS 37 57 6 
 Urinary SO 30 27 69 4 
Pet Store Brands     
Natura/Innova EVO 37 60 3 
 EVO 95% Beef 29 70 2 
 EVO 95% Chicken & Turkey 29 71 0 
 EVO 95% Duck 26 70 4 
 EVO 95% Venison 31 68 2 
Wellness Beef & Chicken 31 65 4 
 Chicken 30 66 4 
 Chicken & Herring 34 60 6 
 Kitten (3 oz can) 28 67 5 
 Salmon & Trout 27 65 8 
 Turkey 31 65 4 
 Turkey & Salmon 37 58 5 
Whiskas Chicken & Tuna Dinner 43 53 4 
 Chicken Dinner 43 53 4 
 Seafood Kitty Chowder 42 51 8 
 Seafood Seaside Supper 42 51 8 
 Seafood with Salmon 42 51 8 
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In addition to low carbohydrate canned cat food, I suggest that the owners add some meat, and 
especially, cooked or canned fish. Wild salmon and sardines are very low in carbohydrate, rich 
in the active omega 3s, EPA and DHA, and most cats love fish. 
 
Owners like giving their cats treats. No commercial cat treats are suitable except dried meat. I 
recommend, treats be low carbohydrate canned cat food, or meat or fish, or pay attention to the 
cat with a game or petting. I emphasize, and repeat: No dry food. 
 
There is the occasional cat who is a dry food addict. For the cat who will NOT eat what the 
owner and I select, we try to change the food slowly. If this is unsuccessful, I will prescribe 
appetite stimulants for 3 months. I select from: Cyproheptidine, Mirtazapine or Clonazepam. 
 
Oral hypoglycemic medications Glipizide or Glyburide. In order for a new diabetic to recover 
(not require any medications in order to remain normoglycemic) it may be sufficient to bring the 
BG into the normal range, allowing the islet cells to recover their insulin-secreting ability. In 
some early and mild diabetic cats, this may be achieved using either of the sulfonylurea-
derivative drugs, glipizide or glyburide, and diet. These medications inhibit the potassium 
channels of the pancreatic islet beta cells. Glipizide and glyburide increase insulin release; 
glipizide also increases insulin sensitivity. They are safe in cats and rarely have side-effects but 
their efficacy varies.3,11,12 The tablets are 5 mg and can usually be hidden in the cat’s canned 
food. I start at ½ tablet twice a day, and may go up to 1 tablet twice a day. 
 
I only use oral hypoglycemic medication if all of the following conditions apply2: 

• The cat is in good condition 
• The cat is eating well 
• There are no ketones in the urine 
• The hyperglycemia is moderate, < 20 mmol/L or < 360 mg/dL 
• I judge that the diabetes is early or mild 
• If the owner is reluctant to inject insulin into their cat 
• If the owner has financial limits and will not pay for insulin and home BG monitoring. 

 
The best therapy for diabetic cats is insulin injections with normoglycemia being achieved 
within 2 – 4 weeks.2,3,5,10 I strongly advocate insulin injections in all diabetic cats but especially 
if any of the following conditions apply: 

• The cat has severe weight loss 
• The cat’s body condition is thin 
• The BG is high 
• Ketonuria is present 
• The diabetes is severe or has been prolonged 
• The owner is willing to inject the insulin 
• The owner is keen on achieving resolution of the diabetes. 

 
Managing diabetic cats with long-acting insulin and home monitoring along with diabetes in 
dogs will be discussed in the next lecture. 
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Summary: Diabetes mellitus in cats is a disorder that can largely be prevented by avoiding or 
limiting the feeding of dry cat kibble. Appropriate high protein feeding of our carnivorous cats is 
the most important thing we can do for their health. Low carbohydrate food is essential once a 
cat has become diabetic to enable recovery. Detemir insulin enhances this recovery. Of course, 
once a cat has been diagnosed as diabetic it must always remain on the low carbohydrate cat 
food. 
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Long Acting Insulins for Diabetic Cats and Dogs 
Lea Stogdale DVM, Diplomate ACVIM 

 
Objectives:  

1. To discuss the use of long-acting insulins, along with the correct food and home blood 
glucose monitoring for good diabetic control in cats. 

2. To describe the use of the long-acting insulin, Detemir, in dogs to obtain good diabetic 
control. 

3. To encourage home monitoring in dogs by describing how owners can obtain blood 
samples, and how the veterinarian can oversee and charge the owners. 

 
Lantus insulin has greatly improved our diabetic management in cats. Detemir is similar in cats 
and can be used in dogs with vastly improved glycemic control. Dr. Stogdale discusses the action 
and benefits of this insulin. Home monitoring is essential for good diabetic control. Dr. Stogdale 
will describe how to manage the patient, the client and the charges. Case examples are used to 
demonstrate the benefits of using long-acting insulins and home monitoring. 
 
The best therapy for diabetic cats is insulin injections with normoglycemia being achieved 
within 2 – 4 weeks.1,2,3,4 I strongly advocate insulin injections in all diabetic cats but especially if 
any of the following conditions apply: 

• The cat has severe weight loss 
• The cat’s body condition is thin 
• The blood glucose is high 
• Ketonuria is present 
• The diabetes is severe or has been prolonged 
• The owner is willing to inject the insulin 
• The owner is keen on achieving resolution of the diabetes. 

 
Insulin stabilization & home monitoring of diabetic cats. 
Cats metabolize insulin faster than dogs or humans, and we feed a very low carbohydrate diet 
twice a day. In order to match the administered insulin with the diabetic cat’s blood glucose 
(BG), we need to use one of the ultra-long acting human insulins, Glargine ‘Lantus®’ or 
Detemir ‘Levemir®’.1,2,3,4,5,6,7 
 
There are five insulin preparations commonly and currently used in cats.2,4 
 
Brand Type Form Labelled for: IU/ml ½ Life in Cats 

Caninsulin® Lente Zinc Fe & Ca 40 6 – 8 hr 

ProZinc® PZI Zinc Protamine Fe 40 8 – 10 hr 

Humulin 
N® 

NPH Zinc Protamine Human 100 8 – 10 hr 

Lantus® Glargine pH precipitate Human 100 10 – 14 hr 

Levemir® Detemir Albumin bound Human 100 10 – 14 hr 
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Glargine, ‘Lantus®.’ This acidic pH insulin precipitates in the neutral pH of the body and is 
absorbed slowly. The initial dose is 1 – 2 IU/cat BID. It lasts 12 – 18 hours.2,4,5,6 The bottles are 
10 ml and fairly expensive. 
 
Detemir, ‘Levemir®.’ The Detemir insulin is strongly protein bound; that is albumin bound and 
slowly released. The initial dose is 1 – 2 IU/cat BID. It lasts 10 – 21 hours. Detemir appears to be 
better tolerated than Levemir in some cats and may have less variability.2,4,5,7  
(Dogs: use 1/4 dose.) One box contains 5 x 3 ml vials. 
 
Freezing inactivates insulin. This applies to Glargine and Detemir. Do not send the vials home 
next to an ice pack as the insulin molecules adjacent to the freezer pack will be damaged. 
Although these insulins have a 4 – 6 week shelf life at room temperature for human use, they 
have proven to be safe and effective for 6 months, when refrigerated, in pets.4 
 
I now prefer Detemir insulin in my diabetic cats. I find that the BG nadir occurs, on average, 
about 3 – 6 hours after injection and there is a fairly flat BG curve. On ‘Levemir®’ over 80% of 
my newly diagnosed diabetic cats recover within 3 months. Those that don’t recover do very 
well on low carbohydrate canned cat food (no dry food) and Detemir insulin injected twice a 
day. Once the appropriate dose is found, this remains quite stable until another medical problem 
occurs (see below). I purchase the box of ‘Levemir®’ and dispense the individual 3 ml vials to 
owners. 
 
In our diabetic cats do we control their BG very tightly or only approximately? The argument 
for approximate BG control is that it avoids episodes of hypoglycemia but recovery from the 
Type II diabetes is unlikely.2 The argument for tight BG control is that it results in up to 80% 
recovery.3,4,6,7 The argument against tight BG control is that episodes of hypoglycemia are likely. 
This is bad for both the cat and the owner. By using the long-acting insulins, Glargine or 
Detemir, and home BG monitoring, the likelihood of clinical hypoglycemia is rare to never.3,4 
 
The considerations are whether the cat is likely to recover or will probably require insulin 
injections for the remainder of its life. The cat is likely to recover if any of the following 
apply3: 

• the cat is a recent onset and newly diagnosed diabetic, 
• if you can improve the diet by reducing the carbohydrate intake, 
• if you can reduce the body condition from obese, 
• if there is an additional medical problem that you can control such as infection or 

hyperthyroidism, or 
• if corticosteroid medication can be decreased or stopped. 

 
The diabetic cat is unlikely to recover if most of the following conditions already apply.3 

• the cat has been diabetic for over 6 months, 
• the cat is already eating a high protein, low carbohydrate diet, 
• the body condition is good (not overweight), 
• there are no other medical problems or they are already well controlled, or 
• the cat is not receiving corticosteroid medication or such therapy cannot be stopped. 
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When to test BG? Do you spot check the BG just before or some time after injecting the 
insulin? The BG that indicates the dose of insulin is the nadir or lowest level. I recommend that 
owners initially test 3 – 6 hours after injecting insulin approximately once or twice a week, at 
midday or in the evening. They need to test if the cat is acting strangely, weak or not eating. 
 
I recommend that all my owners of diabetic patients (cats and dogs) home monitor if this is 
possible. In cats, this is usually by ear vein prick. Home BG monitoring is best for the patient.2,8,9 
I do a Diabetic Consultation (this can be done by a trained Animal Health Technologist) and give 
the owners a handout. I request that the owners phone in their BG results and plan. I charge for 
Home Monitoring Phone Consultations either ahead or later. 
 
The occasional cat requires veterinary BG monitoring, usually due to attitude. In these cats, I 
recommend that the owner give an anti-anxiety medication, Clonazepam 0.5 mg ½ – 1 tablet 
about an hour before the clinic visit. Clonazepam does not effect BG but it enhances cooperation 
and reduces the stress of the visit so the BG is more representative of the cat’s glycemic 
control.10 
 
In most diabetic cats, the low carbohydrate diet and glycemic control with the insulin injections 
will result in gradual recovery within 3 weeks to 3 months.2,3,4 Often my diabetic cats have 
recovered before we have done a BG curve. However, in those cats whose BG becomes stable, 
and not decreasing, I recommend that the owners perform a BG curve, testing BG at 3, 6 and 9 
hours after the morning insulin injection. If the 9 hour BG is not higher than the 6 hour BG, I 
request a 12 hour BG = just prior to next insulin injection. This BG curve tells us approximately 
when the nadir or lowest BG occurs, and hence, when the owner should be testing. I recommend 
a BG curve every 6 months so that the spot checks are done at approximately the time of the 
lowest BG for each diabetic cat receiving insulin injections. 
 
I recommend doing a BG curve once the cat’s BG is below 10 mmol/L or 180 mg/dL which is 
the average renal glucose threshold. To gain the most accurate idea of the insulin peak and BG 
nadir, the BG needs to be below the renal glucose threshold. Above the renal glucose threshold 
the BG level is greatly affected by renal excretion of glucose and only mildly affected by the 
insulin administered. 
 
At the nadir we aim for a normal BG of 3.5 – 6.0 mmol/L = 65 – 110 mg/dL. 
If the BG machine is calibrated for cats, the normal BG is 3.5 – 6.0 mmol/L  = 65 – 110 mg/dL. 
If the owners are using a human BG machine the normal is 4.5 – 7.0 mmol/L = 80 – 130 
mg/dL. Compared to humans, cats have more glucose in plasma and less glucose in their RBCs.8 
 
Diabetic Complications in Cats 

• Cataracts — Don’t occur; no glucose oxidase in the lens 
• Microangiopathy — Doesn’t occur 
• Increased infections — Gingivitis, urinary tract infections 
• Hind leg plantigrade stance — Recovers with a delay 
• Diabetic cats do very well but diabetes makes any other medical problem difficult to 

manage, especially chronic kidney disease as insulin is excreted by the kidneys.2 
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Why do some cats not recover from their diabetes? 
Management issues.2,3,11 

• Cat is eating some dry cat/dog food or high carbohydrate canned food 
• Obesity and little exercise 
• Long-standing unstabilized diabetes 
• Short-acting insulins with high BG for hours twice each day 
• BG done in vet clinic causing repeated stress high BG 

Medical problems.2,3,4,12 
• Infection especially urinary tract infection or gingivitis 
• Hyperthyroidism with T4 > 35 nMol/L = > 2.7 ug/dL 
• Prednisone or Prednisolone or Dexamethasone 
• Hypersomatotropism = Acromegaly = huge cats 
• Hyperadrenocorticism = Cushing’s Syndrome. 

 
Hyperthyroidism increases gluconeogenesis and BG levels. Hyperthyroidism is diagnosed 
when the serum total thyroxine level (T4) is above 35 nmol/L = 2.7 ug/dL. I initially use 
Methimazole 5 mg tablets 1/4 tab BID x 3 days. Depending upon the initial T4, I may test the 
level or increase the Methimazole to 1/2 tablet BID. After 4 weeks, I measure T4 collecting the 
blood about 4 hours after the morning pill. I prefer to run a CBC, Chemistry, T4; or at least 
serum creatinine with the T4. Based on the result, I adjust the Methimazole dose aiming for a T4 
of 20 – 30 nmol/L = 1.5 – 2.2 ug/dL. If I am unable to control the T4 medically, then I perform a 
surgical bilateral thyroidectomy, taking care to preserve the parathyroid glands. These cats do 
extremely well. Of course, the gold standard is radioactive iodine, but this procedure is not 
available in every city, it’s expensive, and cats cannot be requiring insulin injections or have 
significant chronic kidney disease.13 
 
If the diabetic cat requires glucocorticoids for another medical problem, they should be given 
twice a day, along with the insulin injection. As long as the cat is on the steroids, it will not 
recover from it’s diabetes. Neither Depo-Medrol® nor Prednisone should be used in cats. Depo-
Medrol® predisposes cats to diabetes even more than daily steroids, due to the excessively high 
level initially. Prednisone is poorly hydroxylated to the active form of prednisolone in the 
cat.10,14 Dexamethasone has the advantage of being active (not a precursor) and is tasteless, so 
can be crushed and mixed into the cat’s food. Cats on steroids will require a higher dose of 
insulin. The aim is the same – normoglycemia. 
 
All medications should be given twice a day in diabetic cats and dogs as they are being fed and 
are receiving insulin twice a day. This is very important for medications that affect the BG level 
such as glucocorticoids or methimazole, or liquids that contain sugar such as Metacam® or any 
formulated drugs. Some medications that don’t affect the BG but are given twice daily include 
phosphorus binders, potassium gluconate and tramadol.10,14 
 
Cats with hypersomatotropism causing acromegaly (gigantism or huge cats) have excessive 
growth hormone secretion from their pituitary glands. These are big cats with large heads, and 
they are insulin resistant, often requiring 5 – 10 units BID. However, their diabetes is fairly 
stable and they do very well.12,15 
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This is not the case for cats with hyperadrenocorticism or Cushing’s Syndrome. This problem 
is rare (2-3 per vet life-time). They are characterized by insulin resistance, recurrent infections, 
and thin skin that tears easily but heals amazingly well. They remain polyphagic, polydipsic and 
polyuric. They develop muscle wasting and weakness. They are quite characteristic clinically; 
and they may even have elevated alkaline phosphatase levels. Diagnosis is confirmed by ACTH 
stimulation test, low dose dexamethasone suppression test and urine cortisol to creatinine ratio. 
Treatment is with Trilostane and Melatonin.12 
 
Summary: Diabetes mellitus in cats is a disorder that can largely be prevented by avoiding or 
limiting the feeding of dry cat kibble, preventing obesity and encouraging exercise. Low 
carbohydrate food is essential once a cat has become diabetic to enable recovery or stable 
management. Of course, once a cat has been diagnosed as diabetic it must always remain on the 
low carbohydrate cat food. Detemir insulin enhances the likelihood of diabetic recovery. Using 
Detemir insulin, home BG monitoring and treatment of all comorbidities, diabetes mellitus can 
be well managed in cats. 
 
Canine Diabetes Mellitus 
Managing diabetic dogs was frequently frustrating for the veterinarian and the owner, and 
resulted in irregular BG control with resulting complications for the patient. Using long-acting 
insulin and home BG monitoring, the management of diabetic dogs has improved immeasurably. 
The diagnostic and therapeutic approach is similar to what I have described in cats with three 
important differences: 

• Dogs are Type 1 diabetics and so always require insulin BID for their life time; 
• Detemir insulin is four times more potent in dogs; 
• Urine glucose monitoring can be used in those rare dogs in which BG monitoring is 

impossible or impractical. 
 
Diabetes in dogs is usually Type 1 or insulin-dependent. It is commonly caused by chronic 
recurrent pancreatitis. Hypertriglyceridemia, especially in miniature schnauzers, food allergies, 
and triaditis are predisposing causes for chronic recurrent pancreatitis with beta cell destruction 
resulting in diabetes. Hypertriglyceridemia must be controlled in diabetic dogs (to at least below 
3.0 mmol/L or 265 mg/dL), otherwise the BG remains unstable due to insulin resistance. 
Diabetes is difficult to control when hypertriglyceridemia is present.16,17 The diagnosis of 
diabetes is made when BG is persistently above 10 mmol/L or 180 mg/dL. Treatment is insulin 
injections always given twice a day.18 
 
Previous insulins used in dogs cause a sudden decrease in BG and then an increase as they do not 
last sufficiently long in many dogs.4 Detemir insulin has a slower onset of action, does not cause 
a dramatic fall in BG and lasts over 12 hours; it results in a fairly flat BG curve.19,20,21 It appears 
that clinical hypoglycemia is caused by either a sudden decrease in BG or prolonged overdosing 
of insulin resulting in intracellular glycogen stores being exhausted. On Detemir insulin, I have 
seen dogs that are clinically normal (active, running around) with BG as low as 1.8 mmol/L or 
32 mg/dL. I don’t recommend this, and we always reduce the insulin dose when the BG is below 
5.0 mmol/L = 90 mg.dL. However, several of my canine patients have demonstrated the safety 
margin of this long-acting ‘peakless’ insulin. 
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Detemir insulin is FOUR times more potent in dogs than in cats. Levemir is 100 IU per ml and 
is, on average, initially dosed at 0.1 IU/kg BID.21,22,23 Use 30 IU syringes (100 IU/ml). For small 
dogs, Detemir can be diluted in saline. A dilution of 1 in 4 (one ml Levemir® in 3 ml saline) 
gives you insulin equivalent to your usual insulin potency.4 When using Detemir, because it is a 
peakless insulin, the patient must be eating a low carbohydrate, complex carbohydrate 
diet.22,23,24,25 This requires a dog food that is high in protein with no grain and no corn. Examples 
include commercial raw (either high pressure processed (HPP) or freeze-dried) or high protein 
dry or canned dog food. A low fat, complex carbohydrate dry dog food is an option if the dog 
has suffered from pancreatitis. Treats should be dried meat, bully sticks, rawhides or knuckle 
bones (protein not carbohydrate). 
 
Home blood glucose monitoring has the same advantages in dogs as in cats – it is better 
medicine. However, collecting a small blood sample from dogs often presents a challenge to 
owners. The owners may be able to prick the upper lip (surprisingly insensitive), the base of the 
ear after warming, or, using an insulin syringe, collect a small sample from the cephalic or 
saphenous veins.26,27,28 There are some dogs that are not compatible with blood collection either 
due to temperament, anatomy or coat type. These dogs, along with diabetic patients that owners 
don’t want to test their pet’s blood, need to come into the veterinary clinic for BG testing of 
course.18 
 
The plan and pattern of testing the BG of diabetic dogs on Detemir insulin is similar to that 
of cats. Initially, test every 4 to 7 days at approximately 3 to 4 hours after an insulin dose. When 
the BG is below 10 mmol/L or 180 mg/dL do a BG curve testing every 3 to 4 hours to establish 
when the insulin is peaking and the BG is lowest. This tells you and the owner when to spot 
check weekly to improve diabetic control and for ongoing monitoring. Generally, due to the 
varying exercise levels during each day and between days, I do not tightly control the BG level 
in dogs. 
 
For those diabetic dogs that are difficult or impossible to monitor by BG, urine glucose 
monitoring is the practical, if inaccurate, alternative. I recommend using urine test strips that 
have glucose and ketone tests. If the ketone patch darkens to indicate positive, the dog must be 
evaluated by a veterinarian. Urine glucose is always an inaccurate average over hours of the 
glucose being excreted by the kidneys; there are many variables and unknown factors, including 
the renal glucose threshold.29 The average renal glucose threshold is 10 mmol/L or 180 mg/dL 
but this varies between dogs and over time.18,30 
 
When monitoring urine glucose, the owner collects a urine sample or waves the test strip in the 
dog’s urine stream just before the next insulin injection. This may indicate the blood glucose 
over the previous 6 hours. If the renal glucose threshold is about 10 mmol/L or 180 mg/dL, then: 
 ‘-‘ or ‘+’ or ‘++’ may indicate that the BG is reasonably well controlled 
 Repeated ‘-‘ may indicate that the BG is too low 
 Repeated ‘++’ or ‘+++’ or ‘++++’ probably indicates that the BG is too high. 
Always remember that using urine glucose to monitor diabetes is inaccurate and 
unsatisfactory1.8,29,30 It should only be used when no other option is available. 
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An oft-cited concern about home monitoring is the “Somogyi effect” or posthypoglycemic 
hyperglycemia, a rebounding high BG in response to low BG mediated through the release of 
glucagon, epinephrine and cortisol. Although the Somogyi effect is well known and often 
discussed by physicians, diabetic people patients and veterinarians, there is little evidence to 
support it. Clinical studies in people indicate that the hyperglycemia is due to the insulin not 
lasting long enough.31,32,33 This has now been studied in cats, and the Somogyi effect is either 
rare or non-existent. This is particularly true when long-acting insulins are used due to the slow 
decrease in BG4.,34 At this time, there is no evidence that posthypoglycemic hyperglycemia 
occurs in dogs. It is most likely that hyperglycemia occurs because some dogs metabolize and/or 
excrete insulin faster than expected, therefore the insulin does not last as long as predicted. This 
problem is largely overcome using the long-acting insulin Detemir, ‘Levemir®.’ 
 
Summary: Detemir insulin, along with a low carbohydrate diet, and home blood glucose 
monitoring provides stable blood glucose levels that enable good diabetic control in dogs without 
crises, anxious owners and frustrated veterinarians. 
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Inflammation And Chronic Disease 
Gary J Stuer DVM, CVA, CVCHM 

 
Objective: 

1. The goal of this lecture is to explain the phases of inflammation that includes both the 
pro-inflammatory phase and the phase of resolution. The effects of non-steroidal anti-
inflammatory drugs will be illustrated. 
 
What is Inflammation? 
Inflammation is characterized by redness (rubor), swelling (tumor), heat (calor) and pain (dalor). 
The inflammatory response is programmed into the body. It is one of the principle defense 
reactions to recognize, intercept and destroy micro-organisms that enter the body and is also 
instrumental in tissue repair following injury. 
 
When does inflammation occur? 
Whenever the normal epithelial boundary is disturbed….inflammation results. The mainstream 
medical community and human patients (for themselves and their loved animals) reach for anti-
inflammatory drugs to quell the inflammation since it is uncomfortable or painful and can effect 
normal function. Do we or our animals benefit from this? 
 
To summarize and simplify the inflammatory response:1 
 
Initially, when epithelial cells are damaged, there is cell lysis with leakage of proteins into the 
extra-cellular fluid. These proteins are the messengers of inflammation and are called 
“autocoids.” Tissue macrophages and mast cells recognize these proteins. 

1. The macrophages and mast cells release chemical signals called “chemokines” that 
include histamine, tumor necrosis factor and interleukin 1. This leads to arteriolar 
dilation, increasing local blood flow (causing redness) that in turn increases the 
inflammatory proteins and complement in the immediate area. WBCs are drawn to the 
damage and attach to blood vessel walls (endothelial cells). As further vasodilation 
occurs, the endothelial cells separate, allowing for migration of WBCs through the 
capillary wall, “diapadesis,” into the tissue. Normally, capillaries allow water and 
electrolytes to pass through and are impermeable to proteins and cells. As the 
inflammatory response progresses, proteins (clotting proteins, complement, kinins) leak 
into the tissue bringing liquid with them, resulting in tissue swelling.  

2. Complement is activated by the cytokines. Neutrophils are drawn into the area in large 
numbers. The neutrophils opsonize bacteria and cause cell lysis. Complement initiates the 
clotting cascade and fibrin is deposited with a “walling off” of the damaged area. The 
chemokines result in the release of bradykinin which elicit a pain response.   

 
Under normal circumstances, acute inflammation terminates itself.2 Chemical mediators 
disappear because of their short half-life or are enzymatically inactivated. Substrates are 
consumed and the lymph flow caries the mediators away faster than they are produced. Anti-
inflammatory cytokines (Il-4, IL-10, transforming growth factor) induce repair of damaged 
tissue.  
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Normal Progression of Inflammation 
Tissue injury causes release of lipid mediators, prostaglandins and leukotrienes leading to acute 
inflammation.3,4 PMNs at the site of inflammation then “switch” their phenotype to produce 
chemicals called lipoxins and then stop the synthesis of leukotrienes. 
 
Lipoxins do the following:3,5 

1. Stop PMN infiltration by reducing vascular permeability. 
2. Stimulate monocyte recruitment and uptake of apoptotic PMNS via macrophages. 

 
Lipoxins are formed in pictogram to nanogram amounts in human and mammalian systems; 
these mediators are conserved across species. 
 
Lipoxins, along with other resolution mediators called Resolvins and Protectins6,7,8 actively 
terminate inflammation. If the resolution mediators are not produced, chronic inflammation 
results. Chronic inflammation is characterized by ongoing tissue damage from reactive oxygen 
species and proteases that are secreted by inflammatory cells.  
 
Historically, the resolution of inflammation was considered to be a passive process. We now 
understand that is not the case. Resolution is an active process.8,9 
Although resolvins and protectins were first identified in resolving exudates, their effects go 
beyond their activities within the immune system. These mediators are formed and interact with 
various organ tissues and serve protective roles in neural tissue, the retina and corneal 
epithelium.  
 
Precursors to the resolvins and protectins are the omega-3 poly-unsaturated fatty acids (“Omega-
3s”) DHA and EPA. It is now widely appreciated that omega 3 supplementation reduces 
inflammation and brings about an anti-inflammatory status.10 The Resolvin E series is derived 
from EPA while the Resolvin D series is derived from DHA. Resolvin E blocks PMN infiltration 
and reducing IL-12. Resolvin D blocks tumor necrosis factor which is a potent regulator of PMN 
infiltration. Protectins are also produced from DHA. 

 
Anti-inflammatory does not equal pro-resolution! 

 
NSAIDs are effective anti-inflammatories because they reduce the levels of prostaglandin as well 
as the cardinal signs of inflammation. They are however, resolution toxic and prolong the time to 
resolution.11  
 
 In 1794, John Hunter, a Scottish surgeon, wrote: 
 
“Inflammation itself is not to be considered as a disease, but as a statutory operation 
consequent to some violence or some disease.”12  
 
Aspirin is different than other NSAIDs. Aspirin inhibits prostaglandin production but also 
triggers the biosynthesis of local lipid mediators, specifically Aspirin triggered lipoxins which 
accelerate the uptake of apoptotic PMNs by macrophages.13,14 Conversely, COX-2 inhibitors 
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prolong inflammation because they inhibit the formation of PGE2 and PGD2 which are needed 
for timely resolution. 
 
The cyclooxygenase (COX) and lipoxygenase pathways, through which arachadonic acid and 
other fatty acid precursors are metabolized, are essential for the resolution of inflammation. 
 
Historically, we have assumed the following: 

1. COX-1 is expressed in most tissues and synthesis of prostaglandins occurs 
continuously (so called “constitutively”) at low levels, presumably to support normal 
physiological function. 

2. COX-2 on the other hand, is highly inducible in response to pro-inflammatory 
stimuli, cytokines and mitogens. It functions in the inflammatory release of 
prostaglandins. 

 
Recently these assumptions have been challenged. We now know that COX- 2 possesses the 
ability, under certain conditions, to drive inflammation, and remarkably, the ability to resolve 
inflammation under other conditions.13 COX-2 is expressed constitutively in discrete populations 
of neurons throughout the forebrain as well as the cortex and hippocampus.15 Likewise, it is 
expressed in the macula densa of the glomerular apparatus and adjacent epithelial cells of the 
ascending limb of the kidneys. There is also evidence that COX-2 is expressed in endothelial 
cells (blood vessel) under resting conditions in response to stress or focal inflammation. 
 
COX-1 and COX-2 are similar biochemical structures but distinct enough to allow for 
production of drugs that preferentially bind to COX-2 vs. COX-1. It has been generally believed 
that gastric toxicity was due to the inhibition of COX-1 (which is constitutively expressed in the 
gastro-intestinal. tract), but COX-2 inhibitors only reduced ulceration by 50%.16,17 The 
expression of COX-2 in the vascular endothelium and its roles in resolving acute inflammation 
and in healing gastric ulcers, has questioned the use of COX-2 inhibitors for treating chronic 
inflammation. The development of specific COX-2 inhibitors was based on the presumption that 
COX-2 was responsible solely for the propagation of the inflammatory response by synthesizing 
pro-inflammatory prostaglandins. 
 
Using a mice model, they discovered that COX-2 derived prostaglandins have roles in the 
resolution and healing phase as well as the early stages of the inflammatory response. They 
identified two phases of COX-2 expression over the course of an acute inflammatory response. 
The first peek in activity occurred two hours after the injection of an irritant, carrageenan, and 
was associated with an influx of PMNs, PGE2 production and a spike in COX-2 activity. Both 
non-specific and COX-2 selective drugs inhibited this early phases of inflammation. Forty eight 
hours after the irritant was injected, there was a second peek of COX-2 expression that was 
coincident with both the resolution of inflammation and the late influx of mononuclear cells. 
This second peek is associated with a negligible increase in PGE2 production (as occurs in the 
early stages of acute inflammation) but is associated with a rise in PGD2.  
 
Treatment with selective COX-2 inhibitors 24 to 48 hours post injection inhibits resolution and 
prolongs inflammation. If one administers PGD2 and a metabolite of it, cyclopentenone, along 
with COX-2 inhibitors, the normal course of inflammation and resolution follows. 
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The preferential synthesis of PGD2 by COX-2 during resolution results after switching from 
calcium independent phospholipase A2 to cytosolic phospholipase A2. PGD2 produces PGs of 
the J2 series (also called cyclopentenone PGs).  
 
What alternatives do we have other than NSAIDs? 
 
Diet 
Diets high in N-6-polyunsaturated fatty acids increase the expression of COX-2 while diets high 
in N-3-polyunsaturated fatty acids reduce the expression of COX-2. Diets high in N-6-
polyunsaturated fatty acids may play a role in constitutive COX-2 production. 
 
Herbals 
 
Tuckerman 
At the time I began treatment he was three years old, diagnosed with severe elbow dysplasia one 
year earlier and treated with NSAIDs. Initially there was a positive response, but eventually the 
benefits faded and at the time of presentation, he was very lame.  
 
Within three weeks of starting Xiao Luo Huo Dan, the lameness improved. By two months, it 
was gone. I continued the herb for six months and then discontinued it. That was two years ago 
with no lameness recurring. In a study of Xiao Huo Luo Huo Dan in rats,18 there was a reduction 
in swelling and pain associated with clinical arthritis. XHLD inhibited cytokines which are pro-
inflammatory and suppressed Matrix Metalloproteinases. In other studies19, 20, 21 Xiao Huo Luo 
Dan was shown to suppress the activation of immune cells, inhibit the proliferation of 
neutrophils and reduce pro-inflammatory cytokines without disturbing the resolution phase of 
inflammation. In contrast to NSAIDs, Xiao Huo Luo Dan suppresses lipoxygenase rather than 
cyclo-oxygenase. The inhibition of lipoxygenase does not reduce the production of lipid 
mediators and consequently, Xiao Huo Luo Dan has no impact on the resolution phase of 
inflammation. 
 
Thymus Extract 
Abbigail 
Abby first presented to our hospital at eight years of age with severe stomatitis. She was treated 
with repeat doses of methylprednisolone acetate injections along with antibiotics. Initially there 
was some response but effect waned. Eventually, all her teeth beyond the canines were extracted. 
There was little improvement. Two years ago, I began treating her with thymus extract. After one 
and a half years, all treatment has been discontinued since her mouth is doing so well. 
 
Cancer22 

a. Expression of constitutive COX-2 catalyzed prostaglandin synthesis is induced by many 
cancer causing agents. 

b. COX-2 expression is a characteristic feature of all pre-malignant neoplasms. 
c. COX-2 expression is a characteristic of all malignant neoplasms. 
d. All essential features of carcinogenesis (mutagenesis, mitogenesis, angiogenesis, reduced 

apoptosis, metastasis, and immunosuppression) are linked to COX-2 driven PGE-2 
synthesis. 
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e. Animal studies show that COX-2 up-regulation is sufficient to stimulate transformation 
of normal cells to invasive cancer and metastatic disease. 

f. Non-selective COX-2 inhibitors (aspirin/ibuprofen) used on a regular basis reduce the 
risk of human cancer and pre-cancerous lesions in all anatomic sites thus far investigated. 

g. Selective COX-2 inhibitors have the same effect.  
 
REFERENCES: 
 

1. Rhoades R., Bell DL, In: Medical Physiology Principles for Clinical Medicine.  
Lippencott Williams and Willins, 2009:199-230. 

2. Serhan CN, Savill J. Resolution of inflammation: The beginning programs the end. Nat 
Immunol. 2005;6,1191-1197. 

3. Serhan CN, Hamberg M, Samuelsson B. Lipoxins: Novel series of biologically active 
compounds formed from arachidonic acid in human leukocytes. Proc Natl Sci  1984;81: 
5335-5339. 

4. Lawrence T, Willoughby DA, Gilroy DW. Anti-inflammatory lipid mediators and 
insights into the resolution of inflammation. Nat Rev Immunol 2002;2:787-795. 

5. Serhan CN, Chiang N. Resolution phase lipid mediators of inflammation: agonists of 
resolution. Current Opinion in Pharmacology August 2013;13(4):632-640. 

6. Bannenberg GL, Chiang N, Ariel A, et al. Molecular circuits of resolution: Formation 
and actions of resolvins and protectins.  Immunol 2005;174:4345-4355.   

7. Bannenberg G, Serhan CN. Specialized pro-resolving lipid mediators in the inflammatory 
response: An update. Biochimica et Biophysica Acta (BBA) Molecular and Cell Biology 
of Lipids, 2010;1801(12):1259-1273. 

8. Serhan CN. Resolution Phase of Inflammation. Novel Endogenous Anti-inflammatory 
and Pro-Resolving Lipid Mediators and Pathways. Annual Review of Immunology 2007; 
25:101-137. 

9. Levy BD, Clish CB, Schmidt B, et al. Lipid mediator class switching during acute 
inflammation: signal in resolution. Nat Immun. 2001;2:612-615. 

10. Calder PC. Fatty acids and inflammation: the cutting edge between food and pharma. 
European Journal of Pharmacology 2011;668:S50-S58. 

11. Gilroy DW, Newson J, Sawmynaden P, et al.  Inducible cyclooxygenase may have anti-
inflammatory properties. Nat Med 1999;5,698-701. 

12. Majno G. In: The Healing Hand: Man and Wound in the ancient world. Cambridge: 
Harvard University Press 1975. 

13. Rajakariar R, Yaqoob M, Gilroy DW. Cox-2 in Inflammation and Resolution. Molecular 
Interventions April 2011;11(2).  

14. Hiang N, Arita M, Serhan CN. Anti-inflammatory circuitry: Lipoxin, aspirin triggered 
lipoxins and their receptors ALX. Prostaglandins Leukot  Essent Fatty Acid 2005;73:163-
177. 

15. Harris RC, McKanna JA, Akai Y, et al. Cyclooxygenase-2 is associated with the macula 
densa of rat kidney and increases in salt restriction. J Clin Inves 1994;94:2504-2510. 

16. Tanaka A, Hase S, Miyazawa T et al. Up-regulation of cyclooxygenase-2 by inhibition of 
cyclooxygenase-1. A key to nonsteroidal anti-inflammatory drug induced intestinal 
damage. J Pharmacol Exp Ther 2002;300:754-761. 

447



17. Ajuebor MN, Singh A, Wallace JL. Cyclooxygenase -2 derived prostaglandin D(2) is an 
early anti-inflammatory signal in experimental colitis. Am J Physiol Gastrointest Liver 
Physiol 2000;279:G238-G244. 

18. Nanjundaiah SM, Lee DYW, Fung HHS, et al. Modified Huo-Luo-Xiao-Ling Dan 
Suppresses Adjuvent arthritis by inhibiting chemokines and matrix degrading enzymes. 
Hindewi Publishing Corp., In: Evidence Based Complementary and Alternative 
Medicine: Vol. 2012. 

19. Hua Y, Lee DY, Nanjundaiah SM, et al. Microarray analysis reveals the molecular basis 
of Antiarthritic activity of Huo Luo Xiao Ling Dan.  In: Evidence Based Complementary 
and Alternative Medicine. Vol. 2013. July 30, 2013. 

20. Zhang RX, Fan AY, Zou AN. Extract of the Chinese herbal formula Huo Luo Xiao Ling 
Dan inhibited adjuvant arthritis in rats. Journal of Ethnopharmacology 2009;126(3):361-
371. 

21. Lao L, Fan AY, Zhang RX. Anti-hyperalgesic and anti-inflammatory effects of the 
modified Chinese herbal formula Huo Luo Xiao Ling Dan in rats. American Journal of 
Chinese Medicine 2006;34(5):833-844. 

22. Harris RE. In: Inflammation in the Pathogenesis of Chronic Diseases – The COX 2 
Controversy. Subcellular Biochemistry 2007;42:93-110.	  	  	  

448



Primo Vascular System And Acupuncture Meridians 
Gary J Stuer DVM, CVA, CVCHM 

Objective: 
1. The goal of this lecture is to present a historical perspective of the acupuncture meridian 

system and present recent research which strongly suggests that acupuncture channels are actual 
physical structures that have eluded identification until recently. 

Historical Review 

In 1962, Bong-Han Kim published his first paper claiming that he had identified anatomical 
structures representing acupuncture meridians.1 Shortly after, he established the National 
Acupuncture Meridian Research Institute in Pyungyang, North Korea. The Institute published 
four additional papers on this newly described system but in 1965, it abruptly closed. 
 
The second publication2 contains a description of this system consisting of anatomical structures 
at the acupoints and the tube like structures connected to the nodes in the skin. Kim and his team 
named the nodes “Bonghan corpuscles” and the tubes the “Bonghan ducts.” They discovered that 
this system of ducts and nodes not only existed in the skin but also throughout the body, 
including on the surfaces of body organs and inside the blood and lymph vessels. These 
discoveries became the foundation of the Bong-Han theory. The fourth publication3 about 
“Sanal” theorized that the Bonghan corpuscles contained cells that were totipotent stem cells and 
were instrumental in repair and regeneration. All the publications were reports rather than journal 
articles, describing results of Kim’s research but contained insufficient information about 
materials and methods.  
 
Since 1965, there have been several unsuccessful attempts to reproduce Kim’s work. However, 
in 2000, Kwang-Sup Soh from the Republic of Korea formed Biomedical Physics Laboratory to 
investigate biological phenomenon related to acupuncture therapy. In order to understand the 
fundamental mechanisms of acupuncture, Soh believed that it was necessary to establish the 
anatomical basis. So his team began to investigate the Bong-Han theory and confirmed the 
existence of Bonghan corpuscles (renamed “Primo nodes” by Soh) and Bonghan ducts (renamed 
“Primo ducts”). He called the system the “Primo Vascular System” (PVS). With the assistance of 
Fujiwara4, 5 who had tried to reproduce Kim’s findings in the late 1960’s, the team was able to 
reproduce much of Kim’s work. They identified PVS floating on the surfaces of intestines, liver, 
stomach, and bladder of rabbits and floating inside of lymph and blood vessels. One of the team 
members, Dr. BC Lee, developed a technique of staining using trypan blue which allowed the 
team to identify PVS in other organs such as the bovine heart, abdominal adipose tissue, brain 
ventricles and the central canal of spinal cords. The staining technique also led to the discovery 
of the unique characteristics of the PVS in and on cancerous tumors. 
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Soh’s interest in the PVS and his publications has stimulated further research in this area and 
now many groups are examining this system. Recently, a research team at the National Cancer 
Center of Korea, has confirmed that the PVS has abundant immune cells including macrophages 
and mast cells which had been discovered by Kim and recognized by Soh’s group.6.7    
 
Kim described “the Bong-Han System” which consisted of several subsystems.8 The subsystems 
all contain Bonghan ducts (BHDs) and Bonghan corpuscles (BHCs). All the BHCs are 
interconnected via the BHDs (the equivalent structures as identified by Soh are the Primo 
vascular ducts and the Primo vascular nodes). Bonghan ducts are composed of one to ten 
Bonghan ductules. 

 
Pictures courtesy of Dr. Sup Soh. 
 
Each ductile has a thin layer composed of epithelial cells and rod shaped nuclei. The lumen of 
each ductile contains basophilic granules and nucleus like bodies. The ductiles are wrapped 
together with a membrane to form a single BHD (Primo vessel).  
Bonghan ductiles are distinctly different than both blood capillaries and lymphatic capillaries. 
The PVS does not express either CD31 (a blood vessel specific marker) or LYVE-1 (lymphatic 
vessel biomarker).  
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Diagrams courtesy of Dr. Sup Soh. 

 
 
The BHC (Primo node) is formed by enlargement or branching of the ductile. 
 
The Bonghan System contains these subsystems: 
 Intravascular BHS (Intravascular Primo System) – consists of the intravascular BHD and  
 BHCs. These ductiles and corpuscles are distributed inside blood and lymphatic vessels   
 along the vessel and inside the heart. 
 

Organ Surface BHS (Organ Surface Primo System) – consists of the organ surface BHDs 
and BHCs. They are freely floating on the surface of internal organs and are not 
associated with blood or lymphatic vessels.  

 
Extravascular BHS (Extravascular Primo System) – consists of the extra-vascular BHDs 
and BHCs. These run along the blood and lymphatic vessels and nerves. 
 
Nervous BHS (Nervous Primo System) – consists of the nervous system BHDS and 
BHCs and it floats in the cerebrospinal fluid. Its branches are distributed in the 
parenchyma of the central nervous system and in the peripheral nervous system. 
 
Intra-organ BHS (Intra-organ Primo system) – consists of BHDs and BHCs terminal 
BHDs and terminal BHCs within the organ parenchyma. 
 
All the systems communicate with each other. 

 
Kim referred to the fluid within the ductile as the Bonghan liquor. The liquor was found 
to be abundant in DNA and RNA. Studies done in rats, on the PNs harvested from 
internal organ surfaces and inside the lymphatic vessel by Soh,9 identified mast cells 
(20%), eosinophils (16%), neutrophils (5%), histiocytes (53%), lymphocytes (1%) and 
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round immature stem cells (3%). Of particular interest are the stem cells which Kim 
referred to as “Sanal” and Soh called P-microcells. These cells have been shown to 
exhibit peculiar motion to light in the ultra-violet-A range of 360nm10,11 and undergo cell 
proliferation. Further studies of these embryonic like cells are ongoing.         

 
The Bonhan liquor from all tissues circulates to the BHS in the skin (acupuncture points). 
The fluid flows from the BHS in the skin to the BHS deep inside the body.  
The fluid in the deep BHS flows into the intra-organ BHSs. It then flows into the cells 
within the tissues. Soh has been able to demonstrate the flow of primo fluid (Bonghan 
liquor) in the organ surface PVS using alcian blue dye. The flow was measured to be 0.3 
+/- 0.1mm/sec. An important biomarker contained within the fluid is catecholamine 
which was reported by Kim and confirmed by Soh. 
 
The Bonghan circulatory system is not singular like the blood circulatory system but is 
multiple. The paths are connected but independent. A dye or isotope injected into a 
specific network circulates only in the region of its particular network. The Bonghan 
liquor in a particular path can cross into another path through connecting routes (Luo 
channels). 
 
Changes in the Bonghan liquor affects the functions of organs as does severing of BHDs. 
 
The BHS development precedes those of blood vessels, nerves, and other organs.  
The BHS is proven to exist not only in mammalian but in all vertebrates and 
invertebrates. 
 
As more research is completed on the PVS and its roles in the mammalian body are fully 
uncovered, Traditional Eastern therapy will become, in the truest sense, a scientific 
medicine. This will allow a shift from viewing Oriental Medicine as wisdom and art to a 
biomedical science.  
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Picture courtesy of Dr. Sup Soh. 
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Unified Theory of Healing 
Gary J Stuer DVM, CVA, CVCHM 

 
Objective: 

1. In this lecture, the goal is to stimulate a discussion about healing and illustrate the need 
for addressing both the extra-cellular environment and cellular vibration in order to maintain 
health and effectively treat disease. 

What is in your "toolbox"? 
Both human and veterinary doctors who practice out of the mainstream refer to their type of 
patient care with terms such as integrative medicine, holistic approach, alternative medicine, 
bridging East and West, and coordinated care. We speak about "healing the whole patient" and 
define ourselves with terms such as homeopathy, acupuncture, herbal medicine, energy therapy, 
biofeedback, nutritional therapy, chiropractic, osteopathy etc. Clearly, the bridge between 
conventional, western medicine and "other" medicines is stronger and more accepted by the 
public and mainstream health professionals than it was when many of us graduated veterinary 
school. I recall hearing about "fringe" veterinarians while I was in school. "They" were looked 
upon as outcasts and their care of patients bordered on malpractice. Of course conventional 
medicine had all the answers and fringe veterinarians were, well just wrong. By the year 2015, 
we have moved forward in our thinking as a profession. The AHVMA now holds a seat in the 
House of Delegates in the AVMA. Our group is looked to as a trusted resource. We have come a 
long way. But we still are the "other" practitioners. 
 
What does it mean to "treat the whole patient"? 

Each of us would probably have similar views on this. In this lecture, my objective is to expand 
that view and stimulate further conversation. 

"When we look at any one thing in the world, we find it is  
hitched to everything else"    John Muir 

 
For the purpose of this lecture, I am defining five different parts of a living being: 
 1. Physical structures - includes the systems of the body: 
  musculoskeletal, vascular/blood/lymphatic, nervous, digestive, endocrine, skin 
 2. Biochemical processes (chemicals in the body). 
 3. Adaptive systems (including the immune system). 
 4. Genetic expression - all three of the previously mentioned systems are influenced by 
 genetic expression either directly through inheritance or by environmental influences on 
 gene expression (epigenetics). 
 Driving the entire system is: 
 5. Vitality - (body's "electric system") - Qi, Life force Energy 
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How are these systems accessed? 
A. Via plasma - drugs, herbals, supplements, homeopathic preparations, diet, detoxification. 
B. Acupuncture meridians/points - my previous lectures addressed this in depth. 
C. Emotions - internal (people, pets?). Those familiar with Chinese Medicine certainly 
appreciate this aspect, but I think we can all agree that emotions affect our own human health. 
D. Wireless influence - I am guessing that most of us agree that an individual animal's health is 
influenced by their environment, including the emotions and thoughts of their caretakers and 
people they live with. What "medicines" influence the wireless: prayer, Reiki, energy work? 
 
Assumptions: 
1. Life manifests as living processes. 
2. The outside and inside of an organism is in constant communication with each other. 
3. Information processes of a living organism can organize in response to stimuli as an 
adaptation to changed external conditions. 
4. When the limits of biological adaptation are exceeded, a situation is created where the living 
individual cells and finally life of an organism is compromised.  
 
Old View of the Cell (when I was in school!) 
The cell is embedded in fibrous material (connective tissue = extra-cellular matrix) that contains 
a large amount of protein (collagen). Mostly the cells are empty, with a nucleus and organelles. 
The cell is a "molecular soup". Life consists of a sequence of chemical reactions taking place in a 
solution within a cell. As an example, glycolysis involves the sequential breakdown of a sugar 
molecule by 10 soluble enzymes. The old world view sees particles (enzymes, proteins, amino 
acids, sugars) randomly moving about the cell. When appropriate molecules (by chance) bump 
into each other, they interact, affecting chemical bonds. 
 
But we now understand that the cell is not an empty bag of solution. Electron microscopy has 
allowed us to visualize the very intricate structure within the cells with tubes and fibers and 
trabecullae collectively known as the cytoplasmic matrix or cytoskeleton. There is little space 
left for any randomly diffusing molecules to bump into each other. Virtually all the cellular water 
is bound to the cellular framework.2 

Many of the enzymes previously thought to be floating about are actually attached to structures 
within the cell and nucleus. After the cytoskeleton became a popular research subject, cellular 
linking molecules, integrins, were discovered. These molecules link the cell interior with the 
extra-cellular matrix. It is now recognized that the cytoplasmic matrix has links to the nuclear 
envelop.  The nuclear matrix is connected across the cell surface with the connective tissue or 
extra-cellular matrix.  
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So the boundaries between the cell environment, cell interior and genetic material are not nearly 
as impermeable as once thought. In fact, when one touches the skin, one is interacting with a 
complex network that extends throughout the body. Adjacent epidermal cells are attached to each 
other by desmosomes and are anchored to the dermal connective tissue by hemidesmosomes. All 
the anchors are traversed by tonofilaments that form a continuous matrix joining all epidermal 
cells in the skin. This integrated network extends throughout the body. The entire interconnected 
system has been called the connective tissue/cytoskeleton. Oschman describes the "living 
matrix" as: 

"A nuclear matrix, within a cellular matrix, within a connective tissue matrix." 

The entire living matrix is simultaneously a mechanical, vibrational or oscillatory, energetic 
electronic and information network. Originally, the cell membrane was viewed as a boundary 
between the cytoplasm and the environment. Now the role of the membrane is viewed as a 
window through which living material senses its environment. There are proteins (integrins) that 
span the membrane joining the inside and the outside environments.5 There proteins are energetic 
and signaling pathways, conveying external stimuli to the cell interior. 

In order for a reductionist approach to make sense out of life, life must be taken apart and studied 
one piece at a time. But in order to survive, complex living systems require an intricate web of 
informational processes. Each component must be able to quickly and appropriately adjust its 
activities in relation to what other parts are doing. Communication in living systems involves 
two main languages: chemical and energetic.6, 7 Energetic are of two kinds: electrical or 
electronic. Electrical energies involve movement of charged ions as happens in nerves and 
muscles with depolarization, where there is large polarity across cell membranes. Electronic 
energies are energetic signaling systems and involve the flow of entities smaller than ions such 
as electrons, photons and the spaces where electrons are missing called a "hole."6 Physiological 
integration is possible because every cell and every molecule fine tunes it activities 
appropriately. While diffusion of chemicals from place to place is an important means of 
communication, it is too slow a process to account for the rapid and subtle aspects of the living 
process.  

The living matrix is a high speed communication network linking every part with every other. 
Conventional medicine focuses on the various organ systems and gives relatively little attention 
to the ways in which they communicate with each other in the living matrix. Conversely, 
complementary therapies often look first to the quality of the matrix.   

Solid State Biochemistry 
Solid state biochemistry exists where chemical reactions are organized on a structural 
framework. There are two means of communication. First, messages travel through the matrix, 
by diffusion throughout the interstitial fluids. Second, messages travel on the matrix itself by 
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electronic conduction along the protein backbone or moving along water molecules that are 
closely associated with the protein surface.8  
The idea of a living matrix suggests that signals traveling in the matrix can regulate or fine tune 
matrix associated enzymes throughout the organism. In 1941, Albert Szent-Gyorgyi concluded 
that living processes are too rapid to be explained only by slow moving chemical reactions and 
nerve impulses. He described the double bonds in the backbone of protein molecules 
contributing free or mobile or depolarized electrons resulting in rapid movement in the body. 
The protein fabric is the "circuitry" that conducts mobile electrons and photons. We recognize 
that proteins are semi-conductors. Migration of electrons through the matrix occurs far faster 
than diffusion of chemicals and nerve conduction. 
 
Crystalline Arrays 
We do not often think of biological material to be crystalline because we associate "crystal" with 
materials such as diamond or agate. "Living crystals" are long, thin, pliable molecules that are 
soft and flexible, acting like "liquid crystals." Crystalline arrangements are the reality and not the 
exception in the living system: 
 A. Phospholipid molecules forming cell membranes. 
 B. Collagen array forming connective tissue. 
 C. Chlorophyll molecules in a leaf. 

D. Myelin sheath of nerves. Each layer is composed of a membrane like structure as in 
#1. 

 E. Contractile fibers of muscle. 
 F. Array of nerve endings in the retina. 
 G. Cilia of sensory organs (smell, sound). 
 
Certain kinds of crystals are piezoelectric. In other words, they generate electric fields when they 
are compressed or stretched.   This effect has been well studied and documented in bone. Every 
step taken compresses bones in the extremities and generates electric fields. However, this 
piezoelectric effect is not limited to bone. All tissues in the body produce an electric field when 
compressed or stretched10 and the piezoelectric effect is responsible for generating part of that 
electric field. (Another source of the electric field generated with movement is known as a 
streaming potential as described by MacGinitie.11 When a bone or cartilage is compressed, 
tendon or ligament is stretched, skin is altered, minute electrical pulsations are set up. This 
electronic information is electronically and electrically conducted through the surrounding living 
matrix. The electrical fields that are produced provide information that directs activities of 
"generative" cells (osteoblasts, myoblasts, perivascular cells, fibroblasts, and other "Stem" cells). 
This concept dates back to Wolf in 1892 (Wolff's Law). The connective tissue fabric is a semi-
conducting communication network that can carry the bioelectric signal between every part of 
the body and every other part.12 
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Herbert Frohlich 
In the 1960s, Frohlich predicted, on the basis of quantum physics, that the living matrix set up 
vibrations that move about within the organism and that they are radiated into the environment. 
Coherent vibrations recognize no boundaries at the surface of a molecule, cell or organism - they 
are collections of cooperative properties of the entire being. They likely serve as signals that 
integrate processes, such as growth, injury repair, defense and function of the organism as a 
whole. Each molecule, cell, tissue and organ has an ideal resonant frequency that coordinates its 
activities.13,14 
 
Pienta and Coffey described the tissue matrix system: "Cells and intracellular elements are 
capable of vibrating in a dynamic manner with complex harmonics, the frequency of which can 
now be measured and analyzed in a quantitative manner.15 Cellular events such as changes in 
shape, membrane ruffling, motility, and signal transduction occur within spatial and temporal 
harmonics that have potential regulatory importance. These vibrations can be altered by growth 
factor and carcinogenesis. This vibrational information is transferred directly throughout the cell 
(and throughout the organism). The vibrational interactions occur through the tissue matrix 
consisting of the nuclear matrix, the cytoskeleton and the extra-cellular matrix. This system 
allows for specific transfer of information through the cell (and the entire organism) by direct 
transmission of vibrational energy through wave motion. 
 
How does acupuncture fit in? 
The meridians are the main channels or transmission lines in the continuous molecular fabric of 
the body. The molecular web is a continuous vibratory network. Every part of the body forms a 
continuously interconnected, semi-conductor, electronic network. Each component of the 
organism even the smallest part, is immersed in and generates a constant stream of vibratory 
information. This is information about all the activities taking place everywhere in the body.16 
Complete health responds to total interconnection. Physical or emotional trauma impairs these 
connections and the body's defense and repair systems become impaired. Disease then can 
follow. Acupuncture and other energy therapies bring balance to the vibratory circuitry. 
 
UG Randoll 
Cells and intracellular elements are vibrating. This vibration frequency has a regulatory function 
and both the extra-cellular matrix and the cytoskeleton with its intracellular matrix function like 
oscillators coupled together. This vibration allows the specific transfer of information between 
the cells and within the cells by vibrating chemo-mechanical energy with harmonic wave 
motion.17 The absence of micro-vibrations in outer space missions as well as in cancerous tissue 
indicates their relevance for physiological transport processes in the extra-cellular matrix 
structure. The fluids of the body (our body is about 60% water) transport information, nutrients, 
cell debris and toxins. The rhythmic oscillations of the cells and the entire metabolism depend on 
the quality of the fluids. If the fluids are congested (Stagnation in TCM) with cell debris and 
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waste product (Phlegm, Damp) the pH decreases and nutrients can no longer be transported 
normally. The cell processes are affected and the rhythmic oscillations in the soft tissue decrease, 
resulting in disease. This certainly sounds like the description of disease progression in TCM 
theory. "It does not matter if the disease can be found on a physical or psychic level. Diseases 
and ailments are solely and merely determined by the sense of coherence." 
 
Dr. Paul Nogier 
Dr. Paul Nogier, a French physician, discovered that the vascular autonomic signal (VAS) was 
evoked in the radial pulse with certain stimuli. It is a rapid change in the tone of the smooth 
muscle in the walls of the arterial system throughout the body, mediated by sympathetic and 
parasympathetic neurons.18 These responses occur from colors, magnetically induced currents, 
sound frequencies, light waves, emotions, touch, electromagnetic frequencies and acupuncture 
(not an all inclusive list). I completed IVAS acupuncture training in 2003 quickly became a Dr. 
Marsden devotee. As many of you know, he speaks frequently about "active points" and the 
effect of needling them on the pulse. The response to stimulation of active points (through 
tonification or sedation) is an immediate change in the pulse.  

Once could say that VAS is the body's reaction or answer to a "question" posed by the 
introduction of stimulation into the body or energy field. VAS is extremely sensitive. It can be 
used to discover the best treatment for a particular problem in the patient. There are new 
technologies that take advantage of the VAS response in the patent. One such technology, the 
Onamed system, is a non-invasive means of detecting vascular changes in response to 
frequencies ranging from .1 Hz to 32,000 Hz. The device delivers weak magnetic pulses to the 
body (human or animal) and changes in the radial pulse (VAS) are detected. The pulse response 
indicates which frequencies stimulate the autonomic system leading to a VAS. Once these 
frequencies are identified, signals can be applied for therapeutic purposes. The first device that 
was FDA approved was in the 1980's and was used for the treatment of fractures. Each tissue has 
a "normal" frequency and responds to that particular frequency. Sounds a lot like active point 
acupuncture! 

The VAS seems to be a summarized response of the whole system to any change in information, 
whether the stimulus has originated externally or internal to the system and whether it is 
touching the body or not. 

Carol McMakin is a pioneer in the field of "Frequency Specific Micro-current”.  
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An Introduction to Traditional Chinese Veterinary Medicine 
Introduction to Veterinary Acupuncture: What’s The Point? 

Michelle Tilghman DVM, CCRP, CVA 

Objective: 
1. Give an overview of the history and usage of acupuncture as used as a tool in the

veterinary practice. 

A General Overview of Acupuncture 
Acupuncture is the treatment of inserting fine needles into specific points in the body. It has been 
practiced for approximately 5000 years and includes its use on animals. There are several ancient 
texts on this particular use of acupuncture. One of the most legendary reports, which include 
animal points, is the Bai-le Zhen Jing (Canon of Veterinary Acupuncture) written by a military 
general named Sun Yang (alias Bai-le) between 659 and 621 BCE. He is considered to be the 
“father” of Chinese Veterinary Medicine and was the first person to explain the concept of 
clinical observation. The Huangdi Nei Jing (Yellow Emperor’s Inner Classic), written during the 
Han Dynasty, is the oldest text on acupuncture. Other manuscripts dating back to the 4th century 
were unearthed in 1993. The Yuan-heng Liao-ma (Yuan and Heng’s Therapeutic Treatise of 
Horses) was written by Ben Yaun and Ben Heng and published during the Ming dynasty (1603 
CE) and is one the most significant veterinary acupuncture texts in existence. The practice of 
acupuncture in China almost ended in modern times with the western invasion of China. The 
advent of Mao TS-Tung and the communist party helped revive the practice. Now acupuncture is 
practiced worldwide and is an accepted medical modality.  

The Anatomy of Acupuncture  
Yin and Yang 
These form the basis of Traditional Chinese Medicine (TCM) and the philosophy of the Tao. In 
Traditional Chinese theory, all objects, seasons, and bodies can be divided into Yin and Yang. 
Yin and Yang is always in a balance in the body, and the body is always working to maintain 
homeostasis. Medical practitioners are always working to maintain the Yin and Yang- an 
example is giving fluids for dehydration. The fluids are considered “Yin”, to balance 
dehydration, considered “Yang.” 

The Yin medical conditions are edema, ascites, and any fluid accumulation. The yang conditions 
are dehydration, and fever.  Other examples of Yin and Yang include: 

Yin : Dark Yang: Light 
Night  Day
Fluid  Dry
Interior  Exterior 
Solid  Hollow  

The word Qi, also written Chi, is the vital force of life and is the energy that flows through all 
living beings. There are many variations on the concept of Qi and it exists throughout the world. 
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This concept has over 100 names: 
§ India- Prana 
§ Polynesia- Mana 
§ Suffis- Braka 
§ Jews- Yes d 
§ Iroquois- Ore dam 
§ Christians- Holy Spirit 
§ L-energy- Life Energy 
 
Veterinarians are very aware the force of Qi because we can witness the Qi of the body leave 
when we have to euthanize an animal. One second we have a living breathing being, and the next 
there is just a body without any Qi. 
 
In TCM terminology the Meridians are the pathways by which Qi circulates. These paths 
connect internal organs with the external body. Most acupuncture points are located along these 
meridians. There are 12 main paired acupuncture meridians and 2 non-paired meridians. 
 
The Meridians are: Bladder, Kidney, Large Intestine, Small Intestine, Stomach, Spleen, Heart, 
Pericardium, Triple Heater, Liver, Lung and Gall Bladder. The unpaired meridians are the 
Governing and Conception Vessels and they run on the dorsal and ventral midline respectively. 
 
The meridians that are in the medial and ventral areas of the body are considered the Yin 
meridians. They are the Kidney, Liver, Spleen, Heart, Lung and Pericardium. The Yang 
meridians run on the dorsal and lateral areas of the body. They are the Stomach, Large Intestine, 
Gall Bladder, Bladder, Triple Heater and Small Intestine. 
 
So What Are Points? 
 
Neurophysiologic Basis of Acupuncture Points - Histology 
There are no unique structures found at acupuncture points. Many acupuncture points are 
situated in surface depressions located along the cleavage between muscles. They are coetaneous 
areas supplied by relatively high concentrations of free nerve endings, nerve bundles and nerve 
plexi, mast cells, lymphatics, capillaries and venules. 
 
Pomeranz had developed a theory of acupuncture analgesia using electroacupuncture (EA).  He 
has speculated that acupuncture points are often loci of types II and III nerve fibers. Others 
researchers have focused on the connective tissue components of acupuncture points, the 
lymphatics, blood vessels, or the over-all organization of lymphatics-arterioles-veins. Electron 
microscopy has shown high concentrations of microvesicles and perineural cells situated at the 
contact zone between sympathetic nerve terminations and large blood vessels. 
 
Many acupuncture points correspond with motor points. A motor point is the point of entry of a 
motor nerve into a muscle. Motor points have several similarities with acupuncture points, such 
as having low skin resistance and yielding a sensation of aching when palpated or needled. 
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De Qi Sensation 
Stimulation of acupuncture points produces a sensation that the Chinese named “De Qi”.  Human 
patients report feeling heaviness, distention, cramping, soreness, warmth, and numbness and 
sometimes pain. Acupuncturists experience this as a grabbing of the needle due to local muscle 
contraction. 
 
Neurophysiologic Basis of Acupuncture Points – Electrical Properties 
Many classical acupuncture points can be objectively documented as areas of lower electrical 
resistance compared to the surrounding skin. Normal dry skin has a DC resistance in the order of 
200,000 to 2 million ohms, which decreases to approximately 50,000 ohms at acupuncture 
points. 
 
Neurophysiologic Basis of Acupuncture Points- Trigger Points 
Approximately 70% of acupuncture points correspond to what are known as trigger points. 35 
Trigger points may be analogous to the Ah Shi points described by the Chinese. Travell, who has 
written the book on Trigger points, has defined trigger points as circumscribed hypersensitive 
foci in myofascial structures which give rise to a larger area of pain in adjacent or distant 
referred areas when palpated. 
 
Trigger points also can be found in skin, scars, tendons, joint capsules, ligaments and 
periosteum. The exact cause of trigger points is not unknown, nor is the nature of sensitivity at 
acupuncture points fully understood.  
 
Sensitive acupuncture points appear to be regions of hyperalgesia that arise spontaneously from 
local irritation, or from excitation of somatic or visceral structures distant from the painful point. 
 
Alarm Points 
The alarm points, also called Mu points, are conceptually easy to understand. Almost without 
exception, they overlie the internal organ they are associated with, and are thus all located on the 
ventral surface of the body. When pain is felt or can be elicited by pressure at a specific alarm 
point, it is an indicator that the associated internal organ is damaged in some way. Treatment can 
be administered at the same point. 
 
Alarm Points: 
§ LU 1- in the first intercostal space, medial to the greater tubercle of the humerus, in the m. 
pectoralis superficialis: Lung. 
§ ST 25- 2 cm lateral to the center of the umbilicus: Large Intestine.  
§ GB 24- in a depression in the 7th intercostal space, caudal to the costochondral junction of the 
7th rib: Gall Bladder. 
§ GB 25- on the lateral side of the abdomen, on the lower border of the free end of the 13th rib: 
Kidney. 
§ LIV 13- on the lateral side of the abdomen, below the free end of the 12th rib: Spleen. 
§ LIV 14- in a depression in the 6th intercostal caudal to the costochondral junction of the 6th 
rib: Liver. 
§ CV 3-4- caudal to the umbilicus, on the midline: Bladder. 
§ CV 12- halfway between the umbilicus and the xiphoid process, on the midline: Stomach. 
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§ CV 14- halfway between CV 12 and the xiphoid process, on the midline: Heart. 
§ CV 17- on the ventral midline, at the level of the fourth intercostal space: Pericardium. 
 
Transporting/Shu Points 
The Nei Jing and the Ling Shu define Transporting or Shu points as carrying Yang energy 
towards Yin. They are thus located on the most Yang surfaces of the body, namely the distal 
extremities and the back. To avoid confusion, most acupuncturists end up calling the points on 
the back “Shu” points, and the points on the digits “Transporting” points. Since the Yang 
surfaces of the body are its outermost fringes and the interfaces with the external environment, 
they are most subject to pathogen invasion. Pathogen invasion of the back can lead to chills, 
aches and pains in this location. Pathogen invasion of the extremities may cause pain of the 
affected channel or, in the worst case, damage to the internal organs they connect with. Invading 
pathogens may also cause an amplification of the natural traits of the channel they invade. For 
example invasion of the Stomach and Large Intestine, both Yang Ming organs, may cause high 
fever, extreme thirst, excessive sweating, a pounding pulse, and other manifestations of extreme 
Yang energy. Acupuncture points on the back and on the digits are commonly used to disperse 
Yang pathogens or drag them back down the acupuncture channels of the limbs to where they 
can be figuratively thrown out of the body by the fingers and toes. Healthful Yang energy may 
also be introduced through the fingers, toes and back as well. 
 
Each organ has a corresponding point, or Shu point, located on the Bladder channel on either 
side of the Governing Vessel. Needling the Shu point for a particular organ is akin to giving it a 
surge of power by directing or transporting some of the Yang energy of the body’s defensive 
shields back inside to the Yin interior. This is one of the reasons why the Ling Shu felt that the 
Qi had to flow through the Governing Vessel before moving through the other channels and 
organs, starting with the Lung. Movement of Qi through the Yang, the most extreme of the body 
beside which the Shu points are located, is akin to powering up a computer before you start 
working on it, or turning on the lights in a room before you do anything in it. 
 
Back Shu Points 
§ BL 11- 1.5 cm lateral to the caudal border of the spinous process of the 1st thoracic vertebra, 
mid-way from the spinous process to the medial border of the scapula: Bone.  
§ BL 12- same as BL 11 but lateral to the 2nd thoracic vertebra. 
§ BL 13- same as BL 11 but lateral to the 3rd thoracic vertebra: Lung.  
§ BL 14- same as BL 11 but lateral to the 4th thoracic vertebra: Pericardium. 
§ BL 15- same as BL 11 but lateral to the 5th thoracic vertebra: Heart. 
§ BL 17- 1.5 cm lateral to the caudal border of the spinous process of the 7th thoracic vertebra, 
in the depression caudal to the medial border of the scapula.  
§ BL 18- 1.5 cm lateral to the caudal border of the spinous process of the 10th thoracic vertebra: 
Liver. 
§ BL 19- 1.5 cm lateral to the caudal border of the spinous process of the 11th thoracic vertebra: 
Gall Bladder. 
§ BL 20- 1.5 cm lateral to the caudal border of the spinous process of the 12th thoracic vertebra: 
Spleen. 
§ BL 21- 1.5 cm lateral to the caudal border of the spinous process of the 13th thoracic vertebra: 
Stomach.   
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§ BL 22- 1.5 cm lateral to the caudal border of the spinous process of the 1st lumbar vertebra: 
Triple Heater. 
§ BL 23- 1.5 cm lateral to the caudal border of the spinous process of the 2nd lumbar vertebra: 
Kidney. 
§ BL 25- 1.5 cm lateral to the caudal border of the spinous process of the 5th lumbar vertebra: 
Large Intestine. 
§ BL 28- lateral to the 2nd sacral foramen, in the depression between the medial border of the 
dorsal iliac spine and the sacrum: Bladder. 
 
Acupuncture is a versatile modality that incorporates points for diagnostics and treatment. There 
are many concepts of Acupuncture that can relate to Western medicine and enhance our 
treatment protocols. 
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Introduction to Western Herbology 
Laurie Dohmen VMD, MS 

 
Objective:  

1. Attendees will become familiar with the purpose, use and theory of Western Herbal 
Medicine. Additionally, resources for future study and use will be discussed. 
 
“The WHO [World Health Organization] has recently defined traditional medicine (including 
herbal drugs) as comprising therapeutic practices that have been in existence, often for hundreds 
of years, before the development and spread of modern medicine and are still in use today.”1 
Simply put, Western Herbal Medicine is the use of plants as medicine to prevent and treat 
disease.   
 
“The use of plants as medicine goes back to earlyman. Evidences of this early association have 
been found in the grave of a Neanderthal man buried 60000 [should probably be 6000] years 
ago.  The earliest known medical document is a 4000-year-old Sumerian clay tablet that recorded 
plant remedies for various illnesses.”2 Egypt, China (Traditional Chinese Herbal Medicine) and 
India (Ayurvedic Medicine) were among the earliest civilizations using herbal medicine. In 
Europe, Ancient Greece and Rome used herbal medicine. Both Hippocrates (the “Father of 
Medicine”) and Dioscorides wrote books about herbs. These are called “Materia Medica,” which 
is a list of herbal monographs. A good herbal monograph is a paper that tells an herbalist 
everything she/he needs to know about the herb. It is similar to our allopathic book, Plumb’s 
Veterinary Drug Handbook.3   
 
Recent fields of study in herbal medicine are “Ethnopharmacology,” “Ethnomedicine” and 
“Ethnobiology.” “Ethnopharmacology is at the intersection of the medical, natural, and social 
sciences,”4 it is the study of cultural uses of medicinal plants. “Ethnomedicine refers to the study 
of traditional medical practice. The practice of ethnomedicine is a complex multi-disciplinary 
system constituting the use of plants, spirituality and the natural environment and has been the 
source of healing for people for millennia.”5 Ethnomedical researchers are discovering that most 
indigenous cultures have been using herbal medicine throughout their civilizations, so it has been 
used world-wide throughout human history.   
 
On a molecular level, everything is made up of chemicals. One of the differences between 
allopathic drugs and herbs is that allopathic drugs are usually only ONE chemical. Herbs, being 
living organisms, are made up of many chemical constituents. The “active” chemicals cause the 
therapeutic effect, which is called an herbal “action.” There are often multiple active 
constituents, which is why herbs can affect more than one system. Most herbs have multiple 
actions, because they have multiple chemical constituents. Some constituents cause more than 
one action. Herbs are used to treat “indications.” Indications are different from actions. Actions 
are about what the herb does, but indications are about the symptoms in the animal (or human) 
that the herb treats.  It is a subtle but important distinction. These actions and indications can be 
found in any herbal monograph.   
 
There are many reasons why herbalists believe that plants with their multiple constituents are 
superior to pharmaceutical drugs, which are comprised of one chemical. Plants have a natural 
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synergy to them. “…these [constituents] can work together synergistically so the effect of the 
whole herb is greater than the summed effects of its components…[also] toxicity is reduced 
when whole herbs are used instead of isolated active ingredients (“buffering”).”1 A great 
example is safrole in sassafras (Sassafras albidum): safrole has been proven to cause cancer in 
laboratory rats on its own, but in the Southeastern United States where a lot of sassafras tea is 
drunk, the rate of throat cancer is the lowest in the country.6 This is due to the buffering effect. 
When allopathic chemists take just one constituent, they lose this buffering effect. It is important 
to note that somewhere between 25% and 50% of all allopathic medications are originally 
derived from plants: the single constituent the allopathic medical community desired.   
 
Since herbalists love plant synergy so much, they often combine herbs to increase this effect. An 
exotic example of this is Ayahuasca. Ayahuasca is a combination of two herbs that individually 
do not have any of the effect they have together. It is a combination of “…the vine 
(Banisteriopsis caapi) with a monoamine oxidase inhibiting (MAOI) action and the leaf 
(Psychotria viridis or Diplopterys cabrerana), which requires that MAOI action to make their 
dimethyltryptamine (DMT) orally active.”7 Once the MAOI makes the DMT active, there is a 
significant psychotropic effect from the combination.   
 
Also, herbalists do not think in terms of just treating symptoms or a “disease.” We treat the 
patient as a whole. Therefore, we are looking to treat more indications than most allopathic 
practitioners. To do this, we need a combination of herbal actions, all of which cannot always be 
found in one herb.   
 
An intriguing case study that illustrates of the success of herbal medicine is from the 1500’s. In 
1536, Jaques Cartier was a French voyager who wintered in Canada. Many members of his crew 
contracted (and died from) scurvy. The Iroquois gave his men a decoction of what is thought to 
be arborvitae (Thuja occidentalis). Arborvitae is rich in Vitamin C, amino acids, and many other 
constituents. To sum it up, the amino acids (especially arginine and proline) nourished the men 
and the Vitamin C treated their scurvy. They all had a “miraculous cure.”8 In my practice, I use 
herbs in the place of allopathic drugs. First, I think it is very important to remember that these 
plants are functioning as medicine. (There are plants considered “food herbs” such as stinging 
nettles (Urtica dioica) and “kitchen herbs” such as cinnamon (Cinnamomum verum) that are safe 
to use in unregulated dosages. Herbs can be used in many forms: as food additives (such as fresh 
garlic), as liquid tinctures, as powders that can be mixed with food or water or as tablets or 
capsules.   
 
Resources: 
Veterinary Botanical Medical Association: www.vbma.org 
College of Integrative Veterinary Therapies: www.civtedu.org 
Veterinary Herbal Medicine by Barbara Fougere and Susan Wynn9 

Sage Mountain Herbal Retreat www.sagemountain.com 
Herbalist and Alchemist www.herbalist-alchemist.com 
Mountain Rose Herbs www.mountainroseherbs.com 
Frontier Herbs www.frontiercoop.com 
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Muscles and Bones: How’s it all Connected?  Part I, II, III  
Michelle Tilghman DVM, CCRP, CVA 

 
Objective:  

1. Explanation and exploration of the canine body. This is a working reference guide of the 
muscles and bones for the veterinary technician.  
 
Overview 
The body is made up of bones, muscles, water, and connective tissue called fascia. It is an entire 
amazing moving organism that is 96% oxygen, hydrogen, and nitrogen, carbon mostly made up 
of water. The remaining 4% is made up of a sampling of the periodic table of elements. The 
amazing thing is that it all works together as a unit. 
 
The Canine Bones  
The entire canine body is connected, just like the children’s song “The head bone is connected to 
the neck bone.” The skull is the collective of many bones of the head; and the mandible and the 
maxilla make the jaw. The Thoracic limb skeleton is comprised of the thoracic girdle whose 
bones are the scapula and the clavicle (may be absent). The Brachium bone is the humerus and 
then down to the antebrachium and the radius and the ulna. The Forepaw is composed of the 
carpal bones, metacarpal bones and the phalanges. 
 
The pelvic limb has the pelvic girdle, and the bones are the ilium, ischium and pubis. The thigh, 
which has the femur, and the leg is comprised of the tibia and fibula. The hindpaw is composed 
of the tarsal bones, metatarsal bones and the phalanges. The vertebral column is composed of 
seven cervical, thirteen thoracic, seven lumbar, three sacral and 20 + coccygeal bones. 
 
Fascia 
Fascia, also known as myofascia, is the most fluid form of connective tissue in its normal state. It 
has the highest proportion of elastic fibers of all the connective tissues of the body. It also has the 
highest percentage of ground fluid so it requires the highest level of hydration to remain healthy.  
 
Tendons 
Tendons are extensions on the fascia that runs through the muscle and as the muscle nears the 
bone the fascia becomes less elastic and more strap-like. The tendon attaches the muscle to the 
bone. The fascia of tendons is composed of collagen, elastic fibers, and ground fluid. But the 
percentage of elastic fibers and ground fluid is much less than in myofascia, giving tendons their 
strap-like consistency and function. Tendons are actually an extension of the fascia that 
permeates muscle. It simply loses the elastic fibers and ground fluid as it nears its attachment to 
bone. Tendons do not stretch much, if at all. 
 
Ligaments 
Ligaments are very similar to tendons. They also are made up of mostly collagen with very little 
elastic fibers and ground fluid. Ligaments attach bone to bone as is seen in the knees and other 
joints. Ligaments also do not stretch. 
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The Canine Muscles 
 
Extrinsic muscles of the thoracic limb: 

• Superficial pectoral   
• Deep pectoral   
• Brachiocephalicus                         
• Trapezius  
• Rhomboideus 
• Omotransversarius                                    
• Latissimus dorsi  
• Serratus ventralis 

  
Extrinsic muscles are the muscle that attach the limb to the axial skeleton  
 
1.Superficial pectoral: 

• Origin: The first two sternebrae and usually a part of the third, the fibrous raphe 
between adjacent muscles. 

• Insertion: The whole crest of the greater tubercle of the humerus. 
• Action: To adduct the limb when it is not bearing weight or to prevent the limb 

from being abducted when bearing weight. 
 
2. Deep pectoral: 

• Origin: The ventral part of the sternum and the fibrous raphe between fellow 
muscles; the deep abdominal fascia in the region of the xiphoid cartilage (the 
caudal end of the sternum). 

• Insertion: The major portion partly muscular, partly tendinous on the lesser 
tubercle of the humerus; an aponeurosis to the greater tubercle and its crest; the 
caudal part to the medial brachial fascia. 

• Action: When the limb is advanced and fixed: to pull the trunk cranially and to 
extend the shoulder joint. When the limb is not supporting weight: to draw the 
limb caudally and flex the shoulder joint. 

 
3. Brachiocephalicus: 

• Attachments: All attachments are movable, but the clavicle or clavicular 
intersection is considered the origin for purposes of naming the muscles. The 
cleidobrachialis attaches to the distal end of the cranial border of the humerus. 
There is also a significant fascial tie into the axilla. The cervical part of the 
cleidocephalicus attaches to the cranial half of the mid-dorsal fibrous raphe and 
sometimes to the nuchal crest of the occipital bone. The mastoid part of the 
cleidocephalicus attaches to the mastoid part of the temporal bone with the 
sternomastoideus muscle. 

• Action: To advance the limb; to extend the shoulder and draw the neck and head 
to the side. 

• Innervation: Accessory nerve and ventral branches of cervical spinal nerves. 
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4. Omotransversarius: 
• Attachments: The distal end of the spine of the scapula; cranially, the transverse 

process of the atlas. 
• Action: To advance the limb or flex the neck laterally. 
• Innervation: Accessory nerve. 

 
5. Trapezius: 

• Origin: The median raphe of the neck and the supraspinatus ligament from the 
level of the third cervical vertebra to the level of the ninth thoracic vertebra. 

• Insertion: The spine of the scapula. 
• Action: To elevate and abduct the forelimb. 
• Innervation: Accessory nerve. 

 
6. Rhomboideus: 

• Origin: The nuchal crest of the occipital bone; the median fibrous raphe of the 
neck; the spinous processes of the first seven thoracic vertebrae. 

• Insertion: The dorsal border and adjacent surfaces of the scapula. 
• Action: To elevate the forelimb and draw the scapula against the trunk. 
• Innervation: Ventral branches of cervical and thoracic spinal nerves. 

 
7. Latissimus dorsi: 

• Origin: The thoracolumbar fascia from the spinous processes of the lumbar and 
the last seven or eight thoracic vertebrae: a muscular attachment to the last two or 
three ribs. 

• Insertion: The teres major tuberosity of the humerus and the teres major tendon. 
• Innervation: Thoracodorsal nerve. 

 
8. Serratus ventralis cervicis /Serratus ventralis thoracis: 

• Origin: The transverse processes of the last five cervical vertebrae and the first 
seven or eight ribs ventral to their middle. 

• Insertion: The dorsomedial third of the scapula (serrated face). 
• Innervation: Ventral branches of cervical spinal nerves and the long thoracic 

nerve. 
 
Intrinsic Muscles of the Thoracic Limb: 
 
Intrinsic muscles are the muscles that are in the limb and connect the bones of the limb 
 
 
Lateral scapula and shoulder 

• Deltoideus 
• Infraspinatus 
• Teres minor 
• Supraspinatus 
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Medial scapula and shoulder 
• Subscapularis 
• Teres major 
• Coracobrachialis 

 
Caudal arm 

• Tensor fasciae antebrachii 
• Triceps brachii 
• Anconeus 

 
Cranial arm 

• Biceps brachii 
• Brachialis 

 
Cranial and lateral forearm 

• Extensor carpi radialis 
• Common digital extensor 
• Lateral digital extensor 
• Ulnaris lateralis 
• Supinator 
• Abductor pollicis longus 

 
Caudal and medial forearm 

• Pronator teres 
• Flexor carpi radialis 
• Superficial digital flexor 
• Flexor carpi ulnaris 
• Deep digital flexor 
• Pronator quadratus 

 
Lateral Muscles of the Scapula and Shoulder: 
 
1. Deltoideus: 

• Origin: The spine and acromial process of the scapula. 
• Insertion: The deltoid tuberosity. 
• Action: To Flex the shoulder. 
• Innervation: Axillary nerve. 

 
2. Infraspinatus: 

• Origin: The infraspinous fossa. 
• Insertion: A small, circumscribed area on the lateral side of the greater tubercle of 

the humerus. 
• Action: To extend or flex the joint, depending on the degree of extension or 

position of the joint when the muscle contracts. To abduct the shoulder and to 
rotate the arm laterally. To provide stability to the shoulder joint. 
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3. Teres minor: 
• Origin: The infraglenoid tubercle and distal third of the caudal border of the 

scapula. 
• Insertion: The teres minor tuberosity of the humerus. 
• Action: To flex the shoulder and rotate the arm laterally. 
• Innervation: Axillary nerve. 

 
4. Supraspinatus: 

• Origin: The supraspinous fossa. 
• Insertion: The greater tubercle of the humerus, by a thick tendon. 
• Action: To extend and stabilize the shoulder joint. 
• Innervation: Suprascapular nerve. 

 
Medial Muscles of the Scapula and Shoulder: 
 
1. Subscapularis: 

• Origin: The subscapular fossa. 
• Insertion: The lesser tubercle of the humerus. 
• Action: To adduct, extend, and stabilize the shoulder joint. To rotate the arm 

medially. 
• Innervation: Subscapular nerve. 

 
2. Teres major: 

• Origin: The caudal angle and adjacent caudal border of the scapula; the caudal 
surface of the subscapularis. 

• Insertion: The teres major tuberosity of the humerus. 
• Action: Flex the shoulder and rotate the arm medially. 
• Innervation: Axillary nerve. 

 
3. Coracobrachialis: 

• Origin: The coracoid process of the scapula. 
• Insertion: The crest of the lesser tubercle of the humerus proximal to the teres 

major tuberosity. 
• Action: To adduct and extend the shoulder. 
• Innervation: Musculocutaneous nerve. 

 
Caudal Muscles of the Arm: 
 
1. Tensor fasciae antebrachii: 

• Origin: The fascia covering the lateral side of the latissimus dorsi. 
• Insertion: The olecranon. 
• Action: To extend the elbow. 
• Innervation: Radial nerve. 

 
2. Triceps brachii: 

• Origin: The caudal border of the scapula. 
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• Insertion: The olecranon tuber. 
• Action: To extend the elbow and flex the shoulder. 
• Innervation: Radial nerve. 

 
3. Anconeus: 

• Origin: The lateral supracondylar crest and the lateral and medial epicondyles of 
the humerus. 

• Insertion: The lateral surface of the proximal end of the ulna. 
• Action: To extend the elbow. 
• Innervation: Radial nerve. 

 
Cranial Muscles of the Arm: 
 
1. Biceps brachii: 

• Origin: The supraglenoid tubercle. 
• Insertion: The ulnar and radial tuberosities. 
• Action: To flex the elbow and extend the shoulder. 
• Innervation: Musculocutaneous nerve. 

 
2. Brachialis: 

• Origin: The proximal third of the lateral surface of the humerus. 
• Insertion: The ulnar and radial tuberosities. 
• Action: To flex the elbow. 
• Innervation: Musculocutaneous nerve. 

 
Cranial and Lateral Muscles of the Forearm (Antebrachium): 
 
1. Extensor carpi radialis: 

• Origin: The lateral supracondylar crest. 
• Insertion: The small tuberosities on the dorsal surfaces of the base of metacarpals 

II and III. 
• Action: To extend the carpus. 
• Innervation: Radial nerve. 

 
 
2. Common digital extensor: 

• Origin: The lateral epicondyle of the humerus. 
• Insertion: The extensor processes of the distal phalanges of digits II, III, IV, and 

V. 
• Action: To extend the joints of the four principal digits and the carpus. 
• Innervation: Radial nerve. 

 
3. Lateral digital extensor: 

• Origin: The lateral epicondyle of the humerus. 
• Insertion: The proximal ends of all the phalanges of digits III, IV, and V, but 

mainly the extensor processes of the distal phalanges of these digits. 
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• Action: To extend the carpus and joints of digits III, IV, and V. 
• Innervation: Radial nerve. 

 
4. Ulnaris lateralis: 

• Origin: The lateral epicondyle of the humerus. 
• Insertion: The lateral aspect of the proximal end of metacarpal V and the 

accessory carpal bone. 
• Action: To abduct and flex the carpus. 
• Innervation: Radial nerve. 

 
5. Supinator: 

• Origin: The lateral epicondyle of the humerus. 
• Insertion: The cranial surface of the proximal fourth of the radius. 
• Action: To rotate the forearm laterally so that the palmar side of the paw faces 

medially (supination): to flex the elbow. 
• Innervation: Radial nerve. 

 
6. Abductor pollicis longus: 

• Origin: The lateral border and cranial surface of the body of the ulna; the 
interosseous membrane. 

• Insertion: The proximal end of metacarpal I. 
• Action: To abduct the first digit or pollex. 
• Innervation: Radial nerve. 

 
Caudal and Medial Muscles of the Forearm: 
 
1. Pronator teres: 

• Origin: The medial epicondyle of the humerus. 
• Insertion: The medial border of the radius between the proximal and middle 

thirds. 
• Action: To rotate the forearm medially so that the palmar side of the paw the 

ground (pronation); to flex the elbow. 
• Innervation: Median nerve. 

 
2. Flexor carpi radialis: 

• Origin: The medial epicondyle of the humerus and the medial border of the 
radius. 

• Insertion: The palmar side of the base of metacarpals II and III. 
• Action: To flex the carpus. 
• Innervation: Median nerve. 

 
3. Superficial digital flexor: 

• Origin: The medial epicondyle of the humerus. 
• Insertion: The palmar surface of the base (proximal end) of the middle phalanges 

of digits II, III, IV, and V. 
• Action: To flex the carpus; metacarpo-phalangeal and proximal interphalangeal 
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joints of digits II, III, IV, and V. 
• Innervation: Median nerve. 

 
4. Flexor carpi ulnaris: 

• Origin: Ulnar head-the caudal border and medial surface of the olecranon; 
humeral head-the medial epicondyle of the humerus. 

• Insertion: The accessory carpal bone. 
• Action: To flex the carpus. 
• Innervation: Ulnar nerve. 

 
5. Deep digital flexor: 

• Origin: Humeral head-the medial epicondyle of the humerus; ulnar head-the 
proximal three fourths of the caudal border of the ulna; radial head-the middle 
third of the medial border of the radius. 

• Insertion: The palmar surface of the base (proximal end) of the distal phalanx of 
each digit. 

• Action: To flex the carpus, metacarpophalangeal joints, and the proximal and 
distal interphalangeal joints of the digits. 

• Innervation: Median and ulnar nerves. 
 
6. Pronator quadratus: 

• Attachments: The apposed surfaces of the radius and ulna. 
• Action: To pronate the paw. 
• Innervation: Median nerve. 

 
Muscles of the Pelvic Limb: 
 
Caudal Thigh 

• Biceps femoris 
• Semitendinosus 
• Semimembranosus 

 
Medial Thigh 

• Sartorius 
• Gracilis 
• Pectineus 
• Adductor 

 
Lateral pelvis 

• Tensor fasciae latae 
• Superficial gluteal 
• Middle gluteal 
• Deep gluteal 

 
Caudal hip 

• Internal obturator 
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• Gemelli 
• Quadratus femoris 
• External obturator 

 
Cranial thigh 

• Quadriceps femoris 
• Iliopsoas 

 
Craniolateral leg 

• Cranial tibial 
• Long digital extensor 
• Peroneus longus 

 
Caudal leg 

• Gastrocnemius 
• Superficial digital flexor 
• Deep digital flexors 
• Popliteus 

 
Caudal Muscles of the Thigh: 
 
1. Biceps femoris: 

• Origin: The sacrotuberous ligament and the ischiatic tuberosity. 
• Insertion: By means of the fascia lata and crural fascia to the patella, patellar 

ligament, and cranial border of the tibia; by means of the crural fascia to the 
subcutaneous part of the tibial body; the tuber calcanei. 

• Action: To extend the hip, stifle, and hock. The caudal part of the muscle flexes 
the stifle. 

• Innervation: Sciatic nerve. 
 
2. Semitendinousus: 

• Origin: The ischiatic tuberosity. 
• Insertion: The medial surface of the body of the tibia and the tuber calcanei by 

means of the crural fascia. 
• Action: To extend the hip, flex the stifle, and extend the hock. 
• Innervation: Sciatic nerve. 

 
3. Semimembranosus: 

• Origin: The ischiatic tuberosity. 
• Insertion: The distal medial lip of the caudal rough surface of the femur and the 

proximal end of the tibia. 
• Action: To extend the hip. The part that attaches to the femur extends the stifle; 

the part that attaches to the tibia flexes or extends the stifle, depending on the 
position of the limb. 

• Innervation: Sciatic nerve. 
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Medial Muscles of the Thigh: 
 
1. Sartorius: 

• Origin: Cranial part-the crest of the ilium and the thoracolumbar fascia; caudal 
part-the cranial ventral iliac spine and the adjacent ventral border of the ilium. 

• Insertion: Cranial part-the patella, in common with the rectus femoris of the 
quadriceps; caudal part the cranial border of the tibia, in common with the 
gracilis. 

• Action: To flex the hip. The cranial part extends the stifle; the caudal part flexes 
the stifle. 

• Innervation: Femoral nerve. 
 
2. Gracilis: 

• Origin: The pelvic symphysis by means of the symphysial tendon. 
• Insertion: The cranial border of the tibia and, with the semitendinosus, the tuber 

calcanei. 
• Action: To adduct the limb, flex the stifle and extend the hip and hock. 
• Innervation: Obturator nerve. 

 
3. Pectineus: 

• Origin: The body of the pubis on each side, from the iliopubic eminence to the 
pubic tubercle. 

• Insertion: The distal end of the medial lip of the caudal rough face of the femur. 
• Action: To adduct the limb. 
• Innervation: Obturator nerve. 

 
4. Adductor: 

• Origin: The entire pelvic symphysis by means of the symphysial tendon, the 
adjacent part of the ischiatic arch, and ventral surface of the pubis and ischium. 

• Insertion: The entire lateral lip of the caudal rough face of the femur. 
• Action: To adduct the limb and extend the hip. 
• Innervation: Obturator nerve. 

 
Lateral Muscles of the Pelvis: 
 
1. Tensor fasciae latae: 

• Origin: The tuber coxae and adjacent part of the ilium; the aponeurosis of the 
middle gluteal muscle. 

• Insertion: The lateral femoral fascia. 
• Action: To tense the lateral femoral fascia, flex the hip, and extend the stifle. 
• Innervation: Cranial gluteal nerve. 

 
2. Superficial gluteal: 

• Origin: The lateral border of the sacrum and the first caudal vertebra, partly by 
means of the sacrotuberous ligament; the cranial dorsal iliac spine by means of 
the deep gluteal fascia. 
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• Insertion: The third trochanter. 
• Action: To extend the hip and abduct the limb. 
• Innervation: Caudal gluteal nerve. 

 
3. Middle gluteal: 

• Origin: The crest and gluteal surface of the ilium. 
• Insertion: The greater trochanter. 
• Action: To extend and abduct the hip, and to rotate the pelvic limb medially. 
• Innervation: Cranial gluteal nerve. 

 
4. Deep gluteal: 

• Origin: The body of the ilium; the ischiatic spine. 
• Insertion: The cranial aspect of the greater trochanter. 
• Action: To extend and abduct the hip and to rotate the pelvic limb medially. 
• Innervation: Cranial gluteal nerve. 

 
Caudal Hip Muscles: 
 
1. Internal obturator: 

• Origin: The symphysis pelvis and the dorsal surface of the ischium and pubis. 
• Insertion: The trochanteric fossa of the femur. 
• Action: To rotate the pelvic limb laterally at the hip. 
• Innervation: Sciatic nerve. 

 
2. Gamelli: 

• Origin: The lateral surface of the ischium, caudal to the acetabulum and ventral to 
the lesser ischiatic notch. 

• Insertion: The trochanteric fossa. 
• Action: To rotate the pelvic limb laterally at the hip. 
• Innervation: Sciatic nerve. 

 
3. Quadratus femoris: 

• Origin: The ventral surface of the caudal part of the ischium. 
• Insertion: Just distal to the trochanteric fossa. 
• Action: To extend the hip and rotate the pelvic limb laterally. 
• Innervation: Sciatic nerve. 

 
4. External obturator: 

• Origin: The ventral surface of the pubis and ischium. 
• Insertion: The trochanteric fossa. 
• Action: To rotate the pelvic limb laterally. 
• Innervation: Obturator nerve. 
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Cranial Muscles of the Thigh: 
 
1. Quadriceps femoris: 

• Origin: Rectus femoris-ilium; vasti muscles-proximal femur. 
• Insertion: Tibial tuberosity. 
• Action: To extend the stifle and flex the hip (rectus). 
• Innervation: Femoral nerve. 

 
2. Iliopsoas: 

• Origin: Psoas major-lumbar vertebrae; iliacus-cranioventral ilium. 
• Insertion: Lesser trochanter. 
• Action: To flex the hip. 
• Innervation: Ventral branches of lumbar nerves: femoral nerve. 

 
 
Craniolateral Muscles of the Leg: 
 
1. Cranial Tibial: 

• Origin: The extensor groove and the adjacent articular margin of the tibia; the 
lateral edge of the cranial tibial border. 

• Insertion: The plantar surface of the base of metatarsals I and II. 
• Action: To flex the tarsus and to rotate the paw laterally. 
• Innervation: Peroneal nerve. 

 
2. Long digital extensor: 

• Origin: The extensor fossa of the femur. 
• Insertion: The extensor processes of the distal phalanges of digits II, III, IV, and 

V. 
• Action: To extend the digits and flex the tarsus. 
• Innervation: Peroneal nerve. 

 
3. Peroneus longus: 

• Origin: The lateral condyle of the tibia; the proximal end of the fibula; and the 
lateral epicondyle of the femur by means of the lateral collateral ligament of the 
stifle. 

• Insertion: The fourth tarsal bone; the plantar aspect of the base of the metatarsals. 
• Action: To flex the tarsus and rotate the paw medially so that the plantar surface 

faces laterally. 
• Innervation: Peroneal nerve. 

 
Caudal Muscles of the Leg: 
 
1. Gastrocnemius muscle: 

• Origin: The medial and lateral supracondylar tuberosities of the femur. 
• Insertion: The proximal dorsal surface of the tuber calcanei. 
• Action: To extend the tarsus and flex the stifle. 
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• Innervation: Tibial nerve. 
 
2. Superficial digital flexor: 

• Origin: The lateral supracondylar tuberosity of the femur. 
• Insertion: The tuber calcanei and the bases of the middle phalanges of digits II, 

III, IV, and V. 
• Action: To flex the first two digital joints of the four principal digits, flex the 

stifle; extend the tarsus. 
• Innervation: Tibial nerve. 

 
3. Deep digital flexor: 

• Origin: The plantar aspect of the proximal two thirds of the tibia, the proximal 
half of the fibula, and the adjacent interosseous membrane. 

• Insertion: The plantar surface of the base of each of the distal phalanges. 
• Action: To flex the digits and extend the tarsus. 
• Innervation: Tibial nerve. 

 
4. Popliteus: 

• Origin: The lateral condyle of the femur. 
• Insertion: The proximal third of the caudal surface of the tibia. 
• Action: To rotate the leg medially and extend the stifle. 
• Innervation: Tibial nerve. 

 
Vocabulary words that are needed to understand anatomy: 
  
Dorsal: Toward the back and the upper surfaces of the back, head, and neck. 
Cranial: Towards the head.  
Caudal: Towards the tail.  
Ventral: Toward the belly.  
Medial: Toward the medial plane that usually is the inside of the legs  
Proximal: Near the main mass of the body.  
Distal: Away from the main mass, usually the free ends of the limbs. 
Flexion: Movement of the bones in relation to the other that decreases the angle of the joint. 
Extension: Movement of the bone in relation to the other that increases the angle of the joint. 
Abduction: The movement of the body away from the median plane. 
Adduction: The movement of the body towards the median plane, Adding to the body. 
 
REFERENCES: 
 

1. Evans, DeLahunta. In: Guide to the Dissection of the Dog, eds. Saunders, Philadelphia, 
5th edition, 2000;22-92. 

2. Done, et al. In: Color Atlas of Veterinary Anatomy. 2nd edition, Vol. 3, Mosby, 
Philadelphia, 2009 

3. Myers, Thomas. In: Anatomy Trains, Churchill Livingstone, Philadelphia, 2001;9-17.  
4. Stecco L, Stecco C. Fascial Manipulation, Practical Part, Italy, Piccin. 

Translated by Julie Ann Day, 1978; 3-6. 
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Technicians:  The Backbone of a Veterinary Rehabilitation Practice. Parts I and II 
Michelle Tilghman DVM, CVA, CCRP 

Elizabeth Barrett RVT, CCRP 
 

Objectives: 
1. Attendees will learn how certain conditions of the joints, muscles, periarticular tissues 

and nerves manifest themselves to gross observation of the patient. 
2. How to identify patients that may benefit from physical rehabilitation. 
3. How individual manual techniques, therapeutic exercises and modalities address specific 

patient needs. 
4. The role of the technician in client education. 

 
What is veterinary physical rehabilitation? 
It is the use of non-invasive techniques to aid in improving the physical capabilities of dogs after 
injury, illness or surgery; it may also be used in chronic cases to maximize a dog’s function, 
minimize pain and/or educate the owners in proper management techniques. It can also benefit 
those dogs requiring weight management and general conditioning. Conditions must be 
diagnosed first by a veterinarian. Technicians can then implement a treatment protocol based on 
the diagnosis, patient condition and abilities/limitations, available equipment and tools. 
 
Candidates for physical rehabilitation: 
Fractures 
Any injuries/illnesses requiring prolonged immobilization/crating 
Post-surgical cases to regain strength and motion 
Hip/elbow dysplasia 
Back injuries/herniated discs/IVDD 
Neurological cases (degenerative myelopathy, spondylosis) 
Arthritis/degenerative joint disease 
Geriatrics/generalized deconditioning or muscle wasting 
Gait abnormalities/uneven movement patterns 
Weight loss 
Conditioning for show and performance dogs 

Manual Techniques: 
Stretching and Range of Motion- Maximizes flexibility of joints and extensibility of 
periarticular tissues, muscles and tendons. Diminish effects of disuse and immobilization.1 

 
Massage/Soft Tissue Work- Reduces muscle spasm and trigger points due to compensation or 
favoring of limbs. Increases joint range of motion. Releases toxins, and increases blood flow and 
endorphins. 
 

Therapeutic Exercises: 
Ball Work- Excellent for stretching the back, shoulders, hips and psoas; and improving flexion 
in the elbows, hips and stifles. Also useful for encouraging use of favored limbs, and building 
core strength to increase stabilization. 
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Wobble Board- Like the ball, the wobble board is useful for encouraging use of favored limbs, 
and building core strength to increase stabilization. 

Resistance bands- By increasing resistance, or ‘drag’ on a limb, you can prolong stance phase 
during walking on a favored limb. It is also good for increasing muscle mass and strength. 

Cavalettis- Multiple functional benefits including promoting flexion and extension of the 
shoulders, elbows, hips and stifles; patterning proper stride length, weight shifting and conscious 
proprioception.2 

Weave Cones- Improves flexion of the spine and supporting musculature for increased trunk 
stability and balance. Weight shifting promotes improved muscle mass and conscious 
proprioception.3 

Hill Work- By walking up/down, zig zagging, or across the face of a hill, one can target the 
front or rear assembly, bilateral or unilateral limbs to improve strength. For example, walking up 
an incline strengthens quadriceps, semitendinosus, semimembranosus and gluteal muscles while 
promoting extension of the hip and stifle. Walking down an incline promotes flexion of the hock, 
stifle and hip.2 

Sit to Stands- Equivalent to a human squat, this exercise targets strengthening the quads and 
hamstrings. 

Uneven Surface Walking- Challenges core balance, promotes use of favored limbs and 
conscious proprioception. 

Underwater Treadmill- Multiple functional benefits include exaggeration of joint motion, 
extension of stride length due to treadmill action, reduced load bearing due to buoyance effect, 
increases muscle output due to resistance created by water’s viscosity, friction and turbulence. 

Components of Modalities: 
Heat/Cold- Cold is used for acute trauma/injury to reduce inflammation and pain sensation 
through vasoconstriction, reduced cellular metabolism and decreased sensory and motor nerve 
conduction velocity. Heat is used for chronic conditions and to warm muscles and superficial 
joint capsule structures to facilitate stretching.2 

Therapeutic Ultrasound- To warm muscles deeper than topical heat application. It is useful 
prior to deep stretching. 

Electrical Stimulation- Good for interfering with pain sensation.  It is also for stimulation of 
muscles with nerve damage to decrease rate of muscle atrophy. 

Pelvic Floor Stimulation- Stimulates innervation of the urinary track.  Useful for dogs with 
urinary incontinence immediately following spinal surgery. 

Cold Laser- Therapy laser system sends photons, or packets of light energy, deep into tissue 
without damaging it. These photons are absorbed within the mitochondria of the cells and induce 
a chemical change called “photo-bio-modulation”. This light energy then inspires production of 
ATP in the cell.  Increased ATP production leads to healthier cells, healthier tissue, and healthier 
animals.4 
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Shockwave Therapy- The shock waves (high-energy waves) work at a cellular level, releasing 
proteins that accelerate healing. Neovascularization takes place, leading to increased blood 
supply to the treated tissue, resulting in tissue regeneration in tendons, joints, and bone.5 

Components of Owner Education: 
Technicians prescribe exercises for the owner to do with the patient on a daily basis between 
clinic treatments. Education regarding environmental changes and adaptive equipment to assist 
dogs with their nursing and mobility needs. Education regarding anatomy/pathology, to assist 
with the owner’s understanding of disease process and/or injury recovery. 
 
REFERENCES: 

1. Brody LT. Mobility impairment. In: Hall CM, Brody LT, editors: Therapeutic exercise: 
moving toward function, ed 1, Williams & Wilkins, 1999, Philadelphia. 

2. Millis DL, Levine D, Taylor R. "Therapeutic Exercises." Canine Rehabilitation & 
Physical Therapy. St. Louis, Mo.: Saunders, 2004. 244-286. Print. 

3. Gross DM. "Therapeutic Exercise." Canine Physical Therapy - Orthopedic Physical 
Therapy. East Lyme: Wizard of Paws, 2002;124. Print. 

4. “Common Questions” Companion Therapy Laser.  Litecure LLC.  n.d. Web.  16 June 
2015.  <http://www.litecure.com/companion/for-pet-owners/common-questions/>. 

5. “VersaTron 4Paws – Shock Wave Therapy of dogs” PulseVet.  Pulse Veterinary 
Technologies.  n.d. Web. 16 June 2015.  <http://www.pulsevet.com/versatron-
canine/about-versatron-equine>. 
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Stretches for the Injured and Geriatric Patient 
Michelle Tilghman DVM, CCRP, CVA 

 
Objective: 

1. Learn the correct way to stretch the individual muscles of the geriatric and injured canine 
patients. 

 

Bicep Stretch 
 

When performing bicep stretch there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
 

2. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 

Performing bicep stretch: 

To start, hold your dog’s forelimb so that the elbow is at an 
approximate 90° angle and gently fold the carpus (wrist).   

While holding the gently folded carpus in one hand, draw the 
forelimb back - bringing the elbow up on the rib cage. When you get 
to the point where you feel resistance, pull GENTLY to encourage 
the bicep to stretch a TINY fraction more. This should not hurt- if 
your dog reacts then you are pulling too hard! Hold the stretch for 
10-15 seconds, release for a few seconds and repeat 3-5 times.  Have 
someone use treats to distract and reward your dog if needed during 
this exercise. 
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Carpal Extension 

 

When performing carpal extension there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the carpal joint, and one hand below the carpal joint, in order to 

isolate your efforts to that one joint. Do not try to stretch multiple joints at the same time. 
3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 

NOT FIGHT WITH YOUR DOG! 

 

Performing carpal extension: 

While pushing into your dog’s leg with the hand above the carpal 
joint, push the foot forward with the opposite hand to straighten 
(open) the carpal joint. When you get to the point where the carpal 
joint naturally stops opening, add GENTLE pressure to encourage the 
joint to open a TINY fraction more. This should not hurt- if your dog 
reacts then you are pushing too hard! 

Hold the stretch for 10-15 seconds, release for a few seconds and 
repeat 3-5 times. Have someone use treats to distract and reward your 
dog if needed during this exercise. 
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Carpal Flexion 

 

When performing carpal flexion there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the carpal joint, and one hand below the carpal joint, in order to 

isolate your efforts to that one joint. Do not try to stretch multiple joints at the same time. 
3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 

NOT FIGHT WITH YOUR DOG! 

Performing carpal flexion: 

While pushing into your dog’s leg with the hand 
above the carpal joint, push the foot back with the 
opposite hand to “sandwich” (close) the carpal joint.  
When you get to the point where the carpal joint 
naturally stops closing, add GENTLE pressure to 
encourage the joint to close a TINY fraction more.  
This should not hurt - if your dog reacts then you are 
pushing too hard! Hold the stretch for 10-15 seconds, 
release for a few seconds and repeat 3-5 times.  Have 
someone use treats to distract and reward your dog if 
needed during this exercise. 
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Elbow Extension 
 

When performing elbow extension there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
 

2. Keep one hand above the elbow joint, and one hand below the elbow joint, in order to 
isolate your efforts to that one joint. Do not try to stretch multiple joints at the same time. 

3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 
 

Performing elbow extension: 

While pushing forward with the hand above the 
elbow, push in the opposite direction with the hand 
below the elbow to straighten (open) the elbow joint.  
When you get to the point where the elbow naturally 
stops straightening, add GENTLE pressure to 
encourage the joint to straighten a TINY fraction 
more. This should not hurt - if your dog reacts then 
you are pushing too hard! Hold the stretch for 10-15 
seconds, release for a few seconds and repeat 3-5 
times. Have someone use treats to distract and reward 
your dog if needed during this exercise. 
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Elbow Flexion 
 

When performing elbow flexion there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
 

2. Keep one hand above the elbow joint, and one hand below the elbow joint, in order to 
isolate your efforts to that one joint. Do not try to stretch multiple joints at the same time. 

3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 

Performing elbow flexion: 

While pushing slightly forward with the hand 
above the elbow, draw the forelimb up with 
the opposite hand to “sandwich” (close) the 
elbow between your hands. When you get to 
the point where the elbow naturally stops 
closing, add GENTLE pressure to encourage 
the elbow to close a TINY fraction more. This 
should not hurt - if your dog reacts then you 
are pushing too hard! Hold the stretch for 10-
15 seconds, release for a few seconds and 
repeat 3-5 times. Have someone use treats to 
distract and reward your dog if needed during 
this exercise. 
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	  Gastrocnemius (calf) Stretch 
 

When performing gastrocnemius stretch there are a few things to keep in 
mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
 

2. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 

Performing gastrocnemius (calf) stretch: 

Hold your dog’s rear limb with the hip flexed as if the leg 
were stepping forward. While pushing into the front of your 
dog’s thigh with the hand above the stifle (knee), pull the 
lower leg (calf) forward with the opposite hand to 
straighten/extend (open) the stifle joint. See photo > 

While maintaining the stifle (knee) in extension, the hand 
cradling the lower leg should slide down to just below the 
hock joint (ankle). Again, gently press the hands in opposite 
directions to maintain stifle (knee) extension, while pulling 
with the lower hand to flex the hock. The hock will not flex 
very far in this position - just do what you can. See Photo >  
When you get to the point where you feel resistance, push 
GENTLY to encourage the gastrocnemius to stretch a TINY 
fraction more. This should not hurt - if your dog reacts then 
you are pulling too hard! Hold the stretch for 10-15 seconds, 
release for a few seconds and repeat 3-5 times. Have 
someone use treats to distract and reward your dog if needed 
during this exercise. 
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Hamstring Stretch 
 

When performing hamstring stretch there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
 

2. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 

 
Performing hamstring stretch: 

While pushing into the front of your dog’s 
thigh with the hand above the stifle (knee), 
pull the lower leg (calf) forward with the 
opposite hand to straighten (open) the stifle 
joint. Draw the dog’s leg forward (flexing 
the hip) while continuing to extend the stifle 
joint (knee). When you get to the point 
where you feel resistance, pull GENTLY to 
encourage the hamstring to stretch a TINY 
fraction more. This should not hurt - if your 
dog reacts then you are pulling too hard! 
 
Hold the stretch for 10-15 seconds, release for a few seconds and repeat 3-5 times. Have 
someone use treats to distract and reward your dog if needed during this exercise. 
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Hip Abduction 

 

When performing hock extension there are a few things to keep in mind: 

1. The purpose of this exercise is to gently stretch the muscles on the inside 
of the thigh as well as the hip joint. 

2. Keep one hand above the hip joint, and one hand below the hip joint in 
order to isolate your efforts to that one joint. Do not try to stretch 
multiple joints at the same time. 

3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 

Performing hip abduction: 

Push into your dog’s rump with the 
hand above the hip joint, while 
using the opposite hand placed on 
the underside of the thigh, to draw 
the thigh up (as if the dog were 
lifting its leg to pee on a fire 
hydrant.) When you get to the point 
where the leg naturally stops lifting, 
add GENTLE pressure to encourage 
the hip to open a TINY fraction 
more. This should not hurt - if your 
dog reacts then you are pushing too 
hard! 

Hold the stretch for 10-15 seconds, release for a few seconds and repeat 3-5 times. Have 
someone use treats to distract and reward your dog if needed during this exercise. 
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Hip Extension 

 

When performing hip extension there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the hip joint, and one hand below the hip joint, in order to isolate 

your efforts to that one joint. Do not try to stretch multiple joints at the same time. 
3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 

NOT FIGHT WITH YOUR DOG! 

Performing hip extension: 

While pushing into your dog’s rump with the 
hand above the hip joint, push the thigh back 
with the opposite hand to straighten (open) the 
hip joint. When you get to the point where the 
hip naturally stops straightening, add GENTLE 
pressure to encourage the joint to open a TINY 
fraction more. This should not hurt - if your dog 
reacts then you are pushing too hard! 

Hold the stretch for 10-15 seconds, release for a 
few seconds and repeat 3-5 times. Have 
someone use treats to distract and reward your 
dog if needed during this exercise. 
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Hip Flexion 

 

When performing hip flexion there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the hip joint, and one hand below the hip joint, in order to isolate 

your efforts to that one joint. Do not try to stretch multiple joints at the same time. 
3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 

NOT FIGHT WITH YOUR DOG! 

Performing hip flexion: 

While pushing into your dog’s rump with the 
hand above the hip joint, draw the thigh up with 
the opposite hand to “sandwich” (close) the hip 
between your hands. When you get to the point 
where the hip naturally stops closing, add 
GENTLE pressure to encourage the joint to close 
a TINY fraction more. This should not hurt - if 
your dog reacts then you are pushing too hard! 

Hold the stretch for 10-15 seconds, release for a 
few seconds and repeat 3-5 times. Have someone 
use treats to distract and reward your dog if 
needed during this exercise. 
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Hock Extension 

 

When performing hock extension there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the hock joint, and one hand below the hock joint, in order to 

isolate your efforts to that one joint. Do not try to stretch multiple joints at the same time. 
3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 

NOT FIGHT WITH YOUR DOG! 

Performing hock extension: 

With the stifle (knee) moderately bent, push 
into the front of your dog’s lower leg (calf) 
with the hand above the hock while pushing 
the hock joint forward with the opposite 
hand to straighten (open) the hock joint.  
When you get to the point where the hock 
naturally stops straightening, add GENTLE 
pressure to encourage the hock to open a 
TINY fraction more.  This should not hurt- 
if your dog reacts then you are pushing too 
hard! 

Hold the stretch for 10-15 seconds, release for a few seconds and repeat 3-5 times.  Have 
someone use treats to distract and reward your dog if needed during this exercise. 
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Hock Flexion 

 

When performing hock flexion there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the hock joint, and one hand below the hock joint, in order to 

isolate your efforts to that one joint. Do not try to stretch multiple joints at the same time. 
3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 

NOT FIGHT WITH YOUR DOG! 

Performing hock flexion: 

With the stifle (knee) moderately bent, push 
into the back of your dog’s lower leg (calf) 
with the hand above the hock, while drawing 
the hock up with the opposite hand to 
“sandwich” (close) the hock joint. When you 
get to the point where the hock joint 
naturally stops closing, add GENTLE 
pressure to encourage the joint to close a 
TINY fraction more. This should not hurt - if 
your dog reacts then you are pushing too 
hard! 

Hold the stretch for 10-15 seconds, release for a few seconds and repeat 3-5 times. Have 
someone use treats to distract and reward your dog if needed during this exercise. 
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Quad Stretch 

 

When performing quad stretch there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 

2. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 

 

 

Performing quad stretch: 

To start, bend the stifle (knee) to an approximate 90° angle. 

Keeping the stifle (knee) bent at 90°, press the thigh rearward 
to stretch the quadriceps. When you get to the point where you 
feel resistance, press GENTLY to encourage the quadriceps to 
stretch a TINY fraction more. This should not hurt - if your dog 
reacts then you are stretching too far! 

Hold the stretch for 10-15 seconds, release for a few seconds 
and repeat 3-5 times. Have someone use treats to distract and 
reward your dog if needed during this exercise. 
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Shoulder Extension 

 

When performing shoulder extension there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the shoulder joint, and one hand below the shoulder joint, in order 

to isolate your efforts to that one joint. Do not try to stretch multiple joints at the same 
time. 

3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 

Performing shoulder extension: 

While pushing toward your dog’s feet with 
the hand above the shoulder, draw the upper 
arm forward with the opposite hand to 
straighten (open) the shoulder. When you get 
to the point where the shoulder naturally stops 
opening, add GENTLE pressure to encourage 
the shoulder to open a TINY fraction more.  
This should not hurt - if your dog reacts then 
you are pushing too hard! 

Hold the stretch for 10-15 seconds, release for a few seconds and repeat 3-5 times.  Have 
someone use treats to distract and reward your dog if needed during this exercise. 
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Shoulder Flexion 

 

When performing shoulder flexion there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the shoulder joint, and one hand below the shoulder joint, in order 

to isolate your efforts to that one joint. Do not try to stretch multiple joints at the same 
time. 

3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 
NOT FIGHT WITH YOUR DOG! 

 
Performing shoulder flexion: 

While pushing toward your dog’s feet with the hand 
above the shoulder, draw the upper arm up with the 
opposite hand to “sandwich” (close) the shoulder 
between your hands. When you get to the point where 
the shoulder naturally stops closing, add GENTLE 
pressure to encourage the shoulder to close a TINY 
fraction more. This should not hurt - if your dog reacts 
then you are pushing too hard! Hold the stretch for 10-
15 seconds, release for a few seconds and repeat 3-5 
times.  Have someone use treats to distract and reward 
your dog if needed during this exercise. 
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Stifle Extension 

 

When performing stifle extension there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the stifle joint, and one hand below the stifle joint, in order to 

isolate your efforts to that one joint. Do not try to stretch multiple joints at the same time. 
3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 

NOT FIGHT WITH YOUR DOG! 

Performing stifle extension: 

While pushing into the front of your dog’s 
thigh with the hand above the stifle, push 
the lower leg (calf) forward with the 
opposite hand to straighten (open) the stifle 
joint. When you get to the point where the 
stifle naturally stops straightening, add 
GENTLE pressure to encourage the stifle to 
open a TINY fraction more. This should not 
hurt - if your dog reacts then you are 
pushing too hard! 

Hold the stretch for 10-15 seconds, release 
for a few seconds and repeat 3-5 times. Have someone use treats to distract and reward your dog 
if needed during this exercise. 
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Stifle Flexion 

 

When performing stifle flexion there are a few things to keep in mind: 

1. Always keep your dog’s limb in a natural plane of normal function. 

! Correct plane " INCORRECT plane 

 

 
2. Keep one hand above the stifle joint, and one hand below the stifle joint, in order to 

isolate your efforts to that one joint. Do not try to stretch multiple joints at the same time. 
3. Work within your dog’s comfort zone. DO NOT FORCE THE STRETCH AND DO 

NOT FIGHT WITH YOUR DOG! 

Performing stifle flexion: 

While pushing into the front of your dog’s thigh 
with the hand above the stifle, draw the lower leg 
(calf) up with the opposite hand to “sandwich” 
(close) the stifle joint. When you get to the point 
where the stifle naturally stops closing, add 
GENTLE pressure to encourage the stifle to close 
a TINY fraction more. This should not hurt - if 
your dog reacts then you are pushing too hard! 
Hold the stretch for 10-15 seconds, release for a 
few seconds and repeat 3-5 times.  Have someone 
use treats to distract and reward your dog if 
needed during this exercise. 
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TCVM for Equine Musculoskeletal Problems: Diagnosis and Treatment 
Huishing Xie DVM, MS, PhD 

 
Objective: 

1. This article discusses treatment strategies for conditions of both soft tissue and bone 
causing pain in the shoulder, hip, and back. 

 
Equine performance sports are a considerable and vital part of the horse industry. 
Musculoskeletal problems are the most common and important conditions affecting the 
performance of equine athletes. The practice of Traditional Chinese Veterinary Medicine 
(TCVM) including acupuncture in horses dates back to the time of Zhou Dynasty Emperor Mu 
(974 to 928 BC).1,2 Equine TCVM techniques gradually evolved and in 1608, the Yu brothers 
comprehensively documented the diagnosis and treatment of equine lameness.3 Many recent 
studies have provided scientific evidence that the TCVM disciplines can be effectively applied to 
equine lameness and other clinical problems.4-12  

Shoulder Pain 

Shoulder pain arises around the scapula, scapulohumeral joint, and the surrounding areas. 
Slipping, jumping, and other strenuous exercises or sudden sprains/strains of the shoulder joint 
and/or scapula cause Stagnation of Qi-Blood in the region, which leads to local pain.  

Table 1: Diagnostic points for shoulder pain 

 
TCVM DIAGNOSIS: Local Qi-Blood Stagnation with or without Kidney Qi/Yang or Yin 
Deficiency 

TREATMENT PRINCIPLES: 

• Invigorate Blood to relieve Blood Stagnation  
• Promote smooth flow of Qi to relieve Qi Stagnation 
• Tonify Kidney Qi, Yang, or Yin as appropriate 

Diagnostic Points Clinical Significance Comments 
SI-9 

Strong correlation with 
shoulder pain Required points for diagnosis LI-16 or LI-15 

TH-14 
SI-10 

Weaker correlation with pain 
in the shoulder region Supplementary points for diagnosis 

TH-15 
GB-21 
Yan-zhou 
Cheng-deng 

LI-18 and/or PC-1 Consistent with concurrent 
shoulder and foot pain If compensation from a foot problem 
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Acupuncture protocol: 

• Dry-needle (DN) acupuncture: Bai-hui, TH-1, LI-1, SI-1, LI-4, SI-3, BL-11 
• Aqua-acupuncture (Aqua-Ap) and/or Electro-acupuncture (EA): LI-15 + TH-14, PC-1 + 

GB-21, SI-9 + SI-10 
• Pneumo-acupuncture: Gong-zi if muscle atrophy is present 
• If points are still reactive, Aqua-AP at any local shoulder trigger points, and then BL-54, 

GB-29, Lu-gu on the opposite side (the hip is the mirror of the shoulder) 
• If points are still reactive after this treatment, radiographs are needed  

Herbal Medicine 

Shen Tong Zhu Yu Tang (Body Sore) 

• Use if there are no radiographic changes 
• Invigorates Qi/Blood, resolves Stagnation and relieves pain 
• Based on Shen Tong Zhu Yu Tang from Yi Lin Gai Cuo (Corrections of Errors Among 

Physicians) written by Wang Qing-Ren in 1830 C.E.  
• Dosage: 15 grams orally twice daily  
• Use for up to 6 months 
• Stop if the horse develops diarrhea or other unusual signs 
• Do not use in pregnant mares 

 

Sang Zhi San 

• Use with Body Sore if there are radiographic changes and Qi/Yang Deficiency  
• Tonifies Kidney Yang, dispels Wind, Damp and Cold, invigorates Qi and Blood, warms 

the Channels, and relieves pain  
• Dosage: 15 grams orally twice daily  
• Use for up to 6 months 
• Do not use if there are signs of Yin Deficiency 
• Discontinue if the patient develops diarrhea or other unusual signs 

 

Di Gu Pi San 

• Use with Body Sore if there is Yin Deficiency 
• Nourishes Yin, clears Deficient Heat, tonifies Kidney Yang and dispels Wind-Damp  
• Dosage: 15 grams orally twice daily  
• Use for up to 6 months 
• Discontinue if the patient develops diarrhea 

 

Equine Du Huo  

• Treats Cold Bi or Yang Deficiency Bi Syndrome 
• Tonifies Kidney Yang and strengthens bones, clears Wind-Cold-Damp, invigorates Qi 

and Blood and relieves pain  
• Based on Du Huo Ji Sheng Tang (Solitary Hermit) from Qian Jin Yao Fang (Thousand 

Ducat Formulas) written by Sun Si-Miao in 652 C.E. 
• Dosage: 15 grams orally twice daily  
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• Use for 1 to 3 months 
• Discontinue if the patient develops diarrhea or other unusual signs 

 

 Yi Yi Ren San (Coix Formula) 

• Treats Damp Bi Syndrome 
• Strengthens the Spleen, drains Damp, dispels Wind-Damp, warms the Channels, and 

relieves pain  
• Dosage: 15 grams orally twice daily  
• Use for 1 to 3 months 
• Do not use in pregnant mares or if signs of Yin Deficiency are present 
• Discontinue if the patient develops diarrhea or other unusual signs 
• Use with caution in competition horses as it may cause drug tests to be positive 

 
CASE EXAMPLE 
A 10-year-old Thoroughbred mare became 3/5 lame at the right shoulder five days after being 
purchased and imported from England to Florida. After examination by an equine surgeon, no 
conventional diagnosis could be determined since there was no improvement after abaxial 
sesamoidean, low four and high two point, or median/ulnar/musculocutaneous perineural nerve 
blocks, nor after carpal, elbow or shoulder joint intra-articular blocks. There were no 
abnormalities on cervical spinal radiographs. The surgeon therefore recommended TCVM 
evaluation. 

Upon TCVM examination, SI-9, SI-10, TH-14 and LI-15 were sensitive (4/5) on the right. The 
mare's tongue was purple and her pulse was wiry. The TCVM diagnosis for this mare was local 
Qi-Blood Stagnation at the right shoulder. Treatment included the following: 

1. Acupuncture: 2 treatments at weekly intervals 
a. DN: Bai-hui, SI-1, TH-1 
b. EA (at 20 Hz for 20 minutes) at the following 7 pairs of acupoints: 

Shen-shu + Shen-shu 
Shen-peng + Shen-peng 
LU-1 + LU-1 
Right BL-11 + TH-15 
Right GB-21 + SI-10 
Right SI-9 + LI-15 
Right GB-22 + SP-20 

2. Oral herbal medicine: Body Sore (JT) at 15 grams twice daily for 1 month 
3. Tui-na by the caretaker (once daily for 14 days):  

a. Massaging/Daubing (Moo-fa) around the scapulohumeral joint and the supra- and 
infraspinatus areas for 3 minutes, then Rubbing (Ca-fa) of the entire shoulder area 
until heat develops 

b. Stretching (Ba-shen-fa) and Shaking (Dou-fa) of each thoracic limb for 5 minutes 
4. Management: For the first 14 days, turn out to pasture for 12 hours and stall rest for 12 

hours with 30 minutes hand-walking daily, followed by a gradual return to a mild training 
schedule.  
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A week after the initial treatment, the lameness of this mare was improved by 60%. After the 
second acupuncture treatment and daily herbal medication, the horse was almost 100% sound. 
She continued to improve, becoming completely sound and resuming training. 
 
Hip Pain 
Hip pain includes pain due to soft tissue injuries around the sacropelvic and gluteal region, 
degenerative joint disease, subluxation of the sacroiliac and coxofemoral joints, hip dysplasia, 
and compensatory pain from thoracic limb lameness. Sprains and contusions due to improper 
training and accidental sliding lead to Qi blockage at the hip. This results in Qi-Blood Stagnation 
and lameness. Local osteoarthritis and hip dysplasia can slowly progress to Bi Syndrome. As 
Kidney controls the rear of the body and the bones, patients with Kidney Deficiency are prone to 
this problem.  

Table 2: Diagnostic points for hip pain 

TCVM DIAGNOSIS: Local Qi-Blood Stagnation with Cold Bi, Damp Bi with Kidney Qi/Yang 
Deficiency or Kidney Yin Deficiency 

TREATMENT PRINCIPLES: 

• Move Qi and activate Blood 
• Resolve Stagnation and relieve pain 
• Dispel Damp and Cold if necessary 
• Tonify Yang or Yin as appropriate 
•  

Acupuncture protocol: 

• DN: GB-21, Bai-hui, Yan-chi, BL-60, BL-67, ST-45, GB-44  
• Aqua-AP and/or EA: BL-54, Shen-shu, Shen-jiao, Lu-gu, Ba-jiao 
• Pneumo-acupuncture if muscle atrophy: BL-54 or BL-36 
• If there are pathologic changes on radiographs add BL-11, GB-29, GB-30, Huan-tiao, 

Huan-zhong, Huan-hou 
• Gold bead implants can be used for very chronic conditions 

 
Herbal medicine: Refer to Shoulder Pain above. 

CASE EXAMPLE  
A 16-year-old Thoroughbred broodmare was presented with severe pelvic limb lameness. During 
her racing career 10 years earlier, she had had a history of a hip fracture and tendinitis. After her 
retirement from racing, she produced three normal foals.  

Diagnostic Points Pain Localization Clinical Significance Comments 
BL-54 or Lu-gu 

Soft tissue Strong correlation with 
pain in the hip or 
sacropelvic region 

Required points for 
diagnosis 

BL-53 
Huan-tiao, Huan-hou or Huan-zhong (or 
GB-29/30) 

Joint 

Shen-shu, Shen-peng, Shen-jiao General hip 
Weaker correlation with 
pain in the hip or 
sacropelvic region 

Supplementary points 
for diagnosis 
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On examination, the mare's lameness grade was 4/5 in her right pelvic limb. On her right side, 
BL-54, BL-53, Lu-gu, Huan-tiao, and Huan-hou were very sensitive (4/5) on palpation. Her 
constitution was Earth. Her tongue was purple, swollen, and wet, and her pulse was deep and 
weak. The mare had sought-after genetic traits, therefore the goal was to make her comfortable 
enough to be ready for the next breeding season. The TCVM diagnosis was Qi-Blood Stagnation 
of the hip with Kidney Qi Deficiency. Treatment included the following: 
	  

1. Acupuncture: 1 session per month for a total of 3 treatments 
a. DN: ST-45, BL-67, GB-44, Bai-hui 
b. EA (at 20 Hz for 20 minutes)  at the following 6 point pairs: 

Shen-shu + Shen-shu, BL-54 + BL-54, BL-40 + BL-35 bilaterally, Left BL-38 
+ SP-12, Right Lu-gu + GB-29 

2. Oral herbal medicine: Body Sore (JT) at 15 grams twice daily for 3 months 
3. Tui-na: 

a. Massaging (Moo-fa) of the lumbosacral areas and Rubbing (Ca-fa) of the hip area 
until heat is generated, once daily for 21 days 

b. Pulling (Na-fa) of the tail 12 times, once daily for 21 days 
c. Stretching (Ba-shen-fa) of the pelvic limbs 12 times, once daily for 21 days 

4. Management: Stall rest and pasture turnout as normal 
 
OUTCOME: The mare became pasture sound after three acupuncture treatments and three months 
of daily herbal medication. At this point, treatment of the infertility due to Kidney Qi Deficiency 
began. The mare was prescribed Sheng Jing San (Epimedium Formula, JT) at a dose of 30 grams 
orally twice daily for two months. After this, the mare went on to produce a further six normal 
foals before she was retired as a pasture pet at the age of 23 years.  
 
Back Pain 
There are many different types of back pain. True back pain due to local trauma is the easiest to 
treat and is very responsive to acupuncture alone. Back pain may be due to stomach pain or 
secondary to pain in the foot, hip, stifle, or hock. It may also be associated with lameness due to 
endocrine disharmony or conditions including Lyme disease, rhabdomyolysis (also known as 
tying-up or azoturia), and equine protozoal myeloencephalitis (EPM). 
 
This subset of pain can be caused by local traumatic injuries, for example due to a poor saddle fit 
or a heavy or unskilled rider. Local trauma disrupts the flow of Qi in the Channels of the back, 
leading to local Stagnation and therefore pain. Older Kidney Qi-Deficient patients are prone to 
this problem because the Kidney controls the rear of the body and the bones. To diagnose true 
back pain, other causes such as stomach pain, endocrine disharmony, Lyme disease, foot pain, 
hip pain, stifle pain and hock pain, must first be ruled out. The diagnostic points for true back 
pain are simply local points on both the inner and outer Bladder Channels, local Hua-tuo-jia-ji 
points, or local points on the GV Channel. True back pain can be treated very successfully with 
acupuncture alone. 
 
TCVM DIAGNOSIS:  

• Qi-Blood Stagnation (General back pain, and sensitivity at points along the inner and 
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outer Bladder Channels) 
• Stomach Heat/Qi Stagnation if ST-7, CV-12, Qi-hai-shu, BL-20/21/22 (+3 or more) 
• Small and/or Large Intestine Qi Stagnation/Heat if BL-22/23/24/25/26/27 (+3 or 

more) 
• LiverQi Stagnation/Endocrinal disorders if BL-22/23/24/51/52/GB-25 (+3 or more) 

 
Acupuncture protocol: 

• DN at ST-36 and/or ST-37 (if points along BL-19 to BL-27 are sensitive) 
• DN at BL-40, BL-60, BL-65, BL-67, KID-1 
• EA: BL-11 + BL-20, BL-21 + BL-26, GV-14 + Bai-hui, Shen-shu + Shen-shu 
• Aqua-AP: local Ah-shi (trigger) points or Hua-tuo-jia-ji points 

 
Herbal Medicine:  

• Shen Tong Zhu Yu Tang for general back pain 
• Stomach Happy for stomach or GI tract ulcers 

 

CASE EXAMPLE 1 
A 3-year-old Thoroughbred gelding, used for racing, was presented with a three-month history of 
poor performance. His back was so sore that it had become impossible to ride him due to violent 
reactions, including bucking a rider. Rest for three months had not helped, and radiographs 
showed no abnormalities of the fetlock, stifle, or hock. 

On examination the horse had a Wood constitution, a wiry, fast pulse, and a red tongue. His 
gums were red and bleeding. The acupuncture points CV-12, BL-20, BL-21, and ST-7 were 
extremely sensitive (5/5). The horse was diagnosed with Stomach Heat. Endoscopy was then 
recommended, which confirmed the presence of a gastric ulcer.   

OUTCOME: The horse was treated with Stomach Happy (JT) at a dose of 30 grams orally twice 
daily for one month, which resolved the clinical signs. 

CASE EXAMPLE 2 
A 3-year-old Thoroughbred colt, used for racing, was presented with a two-month history of 
poor performance. He had been diagnosed with generalized back pain and hindquarter soreness 
because radiographs of the stifle, hocks, and fetlocks showed no abnormalities and hock and 
stifle joint injections did not produce improvement.   

On TCVM examination, the colt's body was warm and he had a Wood constitution. His pulse 
was fast and wiry and his tongue purple and dry. He was very sensitive (5/5) at ST-7, CV-12, Qi-
hai-shu and BL-20/21. He was also sensitive at BL-53/54 and Lu-gu (4/5 on the right and 3/5 on 
the left). The TCVM diagnosis was Stomach Heat, together with Qi-Blood Stagnation at the 
hips. Treatment included the following: 

1. Acupuncture: 2 treatments at weekly intervals 
a. DN: GB-21, Bai-hui, Shen-shu, Shen-peng, Shen-jiao 
b. Aqua-AP (5 milliliters of vitamin B12 per point): BL-18, BL-20, BL-21, BL-53, 

BL-54, Lu-gu, Qi-hai-shu 
c. EA (at 20 Hz for 20 minutes) at the following 6 point pairs (second treatment 

only): 
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Shen-shu + Shen-shu; Shen-peng + Shen-peng; Shen-jiao + BL-53 bilaterally; 
BL-54 + Lu-gu bilaterally 

2. Oral herbal medicine: Stomach Happy (JT) at 30 grams twice daily for 1 month followed 
by 15 grams twice daily for 2 more months for maintenance. 

3. Training program: Hand-walking for 15 minutes twice daily for 5 days followed by mild 
training for 4 days and then a gradual return to normal training. 

 

OUTCOME 
EA was only used at the second treatment because the horse would not tolerate the needles 
during the first treatment. Seven days after the first treatment, acupuncture point sensitivities 
were reduced by approximately 50%. Two weeks after the second treatment, the horse was doing 
better than he had for several months and was back to full training, ready to continue racing. 
 
Conclusion 
Traditional Chinese Veterinary Medicine (TCVM) modalities, particularly acupuncture and 
herbal medicine, are very effective to diagnose and treat lameness in horses. TCVM is especially 
useful in treatment of conditions affecting areas that are not amenable to conventional joint 
injection treatment (for example the hips and spine), soft tissue injuries, nerve pain, and 
lameness where the origin cannot be pinpointed by conventional medicine. Addition of TCVM 
modalities to a medical treatment program allows a more rapid relief of pain and other clinical 
signs and allows the horse to quickly return to productive training and competition. 
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Acupuncture For Laminitis And Navicular Syndrome In Horses 
Huisheng Xie DVM, PhD, MS 

 
Objective: 

1. In this presentation, acupuncture will be discussed in detail for the treatment of general 
heel/hoof pain, laminitis, and navicular disease.5-9 
 
Most equine lameness originates in the lower forelimb, with a high percentage of these arising 
from the hoof. Acupuncture points can be useful in identifying pain in the foot, hoof, and heel in 
horses.1-6 Western lameness examinations, including nerve-block and radiographs, can confirm 
the cause of foot pain.  
 
1. General Heel/Hoof Pain 
 
Heel and hoof pain is often caused by trauma from exercise or an improper shoeing. For an acute 
onset of hoof/heel pain, acupuncture treatments can help bring relief and make the patient 
sound.1-6 
 
Table 1:  Diagnostic Points for Heel and Hoof Pain 1-6 

Diagnostic 
Points Clinical Significance Comments 

LI-18 +++ +++: necessary 
point PC-1 +++ 

BL-13 + BL-25 + medial foot 

+: not necessary 
point 

BL15+BL27 + lateral foot 
BL 14 + heel 
LI-15/16 or SI-
9 + secondary shoulder pain 

 
 Acupuncture Treatment:   
  Hemoacupuncture: (HA): LU-11, LI-1, TH-1, SI-1, and HT-9 using 25 gauge 
hypodermic needles. 
  Dry needle: Choose 6-10 points from TH-2/3/5/14/15, SI-2/3/4/9/10, HT-7, LI-
2/3/4/11/14/15/16, LU-7/9/1, BL-11/13/23, PC-1/6/9. 
  Electro-acupuncture (EA) for chronic hoof/heel pain cases: GB-21+ LI-16, BL-11 
+ TH-15, LI-18 + LI-18, Qian-ti-men, PC-9 + SI-3, BL-18 + BL-18, Shen-shu + Shen-shu. 
 
Case example:  
A 3-year-old Thoroughbred filly was presented with lameness of the right fore that began 7 days 
ago. The filly was 2/5 lame, with normal digital pulses. Radiographs showed no abnormalities, 
although nerve blocks indicated soreness of the foot/heel. On TCVM examination, the filly had a 
purple tongue and a fast, wiry pulse, with a Wood constitution. On the right, LI-18, PC-1 and 
BL-13 (++++), and GB-21, LI-15, and SI-9 (+++) were sensitive.  On the left, LI-18, PC-1, and 
BL-13 (++) were sensitive. The hoof test indicated right Qian-ti-men and PC-9 (+).  
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A TCVM diagnosis of right front foot Qi Stagnation was determined from the purple tongue, 
wiry pulse, and sensitivity on these diagnostic points. Treatment included the following: 

1) Acupuncture:  
a. Dry needles: Bai-hui, BL-18, Ming-tang, LU-11, SI-1  
b. Hemo-acupuncture: TH-1, LI-1 with 25 gauge hypodermic needles 
c. Electro-acupuncture of 20 Hz 20 minutes at the following 5 pairs of points: 

Shen-shen, bilateral 
Right TH-15 + BL-11 
Right LI-15 + GB-21 
Right Qian-ti-men + LI-3 
Right PC-9 + SI-3 

2) Exercise program: No training should be arranged for 7 days. During this time period, 
hand-walk 15 minutes twice daily, stall rest for 12 hours and turn out in the pasture for 12 
hours. 

 
Outcome: The filly became completely sound after two acupuncture treatments (one session per 
week), and then gradually returned to normal training. She went on to win her first race. 
 
2. Laminitis -Acute Founder 
Acute founder is often caused by external toxic invasion (rich grass, grain/feed overload etc.). 
Horses with acute founder show severe foot pain (3/5 or more lameness). The affected foot is hot 
on palpation, with a strong and fast digital pulse.  
 
 Acupuncture Treatment:  
  HA: LU-11, LI-1, TH-1, SI-1, Wei-jian (tip of the tail), Tai-yang using 23-25 
gauge hypodermic needles.  
  Dry needle: LI-2/3/4/11, LU-5, PC-8, TH-2, BL-19/23, LIV-14, GB-24 
  Electro-acupuncture (EA): GB-21+ GV-14, BL-11 + TH-15, LI-18 + LI-18, Qian-
ti-men +Qian-ti-men, PC-9 + SI-3, BL-18 + BL-18, Shen-shu + Shen-shu. 
 
Case example: A 10-year-old Thoroughbred gelding was presented with founder of both fore 
feet, one week after prosthetic laryngoplasty. He has a history of white line disease in both of 
these feet. Radiography showed that the distal phalanx of both thoracic limbs had rotated by 
roughly 10 degrees. The horse was pyrexic and 2 grams Phenylbutazone (Phenylbutazone 
Powder) PO BID was being administered. 
 
On examination, the gelding's constitution was Wood. He was 4/5 lame on the left thoracic limb, 
and 5/5 lame on the right thoracic limb. His tongue was dark purple and his pulse wiry. The 
acupuncture points LI-17, LI-18, PC-1, and BL-13 (+++++) were sensitive bilaterally. 
 
A TCVM diagnosis of both front foot Qi-Blood Stagnation and Liver Damp Heat was 
determined from history, the dark purple tongue, wiry pulse, and sensitivity on diagnostic points. 
Treatment included the following: 
 

1) Acupuncture:  
a. Dry needles: Bai-hui 
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b. Hemo-acupuncture: TH-1, LI-1, SI-1 with 25 gauge hypodermic needles 
c. Electro-acupuncture:  20 Hz 20 minutes at the following 7 pairs of points, one 

session per week for 3 weeks: 
 

Shen-shen, bilateral 
bilateral GB-21 + BL-11 
bilateral Qian-ti-men + LI-3 
bilateral PC-9 + SI-3 
 

2) Exercise program: Stall rest for 7 days without any exercise, then hand-walk 5 minutes 
twice daily and stall rest for 7 days, and finally turn out in the small pasture for 2 hours 
and stall rest for 7 days. 

 
Outcome: The gelding became less lame (lameness 2/5 in both front limbs) and was 

comfortable enough to move around in the pasture after 3 weekly acupuncture treatments. The 
horse was totally sound and galloped in the pasture after another 3 acupuncture biweekly 
treatments, using dry and electro-acupuncture at the points described above. Since then, the horse 
has become a pleasure riding horse and has had no foot lameness for 6 years.  
 
3. Chronic Founder 
 
 Horses with chronic founder that have had repeated bouts of founder may have P3 
rotation, and can accompany dorsal hoof wall deformity. The hoof pain and heat is sporadic. 
 
 Acupuncture Treatment:  
  a. Dry needle: LI-1/2/3/4/11, LU-11, PC-8/9, TH-1/3, BL-19/23, HT-7 
  b. Electro-acupuncture (EA): GB-21+ LI-15, BL-11 + TH-15, LI-18 + LI-18, 
Qian-ti-men +Qian-ti-men, PC-9 + SI-3, BL-18 + BL-18, Shen-shu + Shen-shu. 
 
Case example: 
 A 13-year-old Thoroughbred mare had a long history of laminitis. She had produced four 
foals, two of which had won $1 million from racing. Over the past two years, she had suffered 
from chronic laminitis in both fore feet, and had not had a foal due to infertility. Two weeks prior 
to presentation, the laminitis had flared up acutely. She spent the majority of time lying down.  
Oral medication of 1 gram of Phenylbutazone twice daily did not help significantly. The client 
wished to have acupuncture treatment to manage the mare's pain and also treat her infertility.   
 
On the first acupuncture visit (in the middle of January), the mare was 2/5 lame on the left 
thoracic limb and 4/5 lame on the right thoracic limb. On palpation, her bilateral LI-18, BL-13, 
PC-1 were very sensitive (the left side worse than the right side). Treatment included the 
following: 
 

1) Acupuncture: One session every 2 weeks for a total of 5 sessions. 
a. Dry needles: TH-1, LI-1, SI-1, Shen-shu, Bai-hui 
b. Electro-acupuncture: 20 minutes (10 minutes 20 Hz and 10 minutes 80-120 Hz) at 

the following 7 pairs of points: 
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BL-23, bilateral 
BL-18, bilateral 
bilateral GB-21 + BL-11 
bilateral Qian-ti-men + LI-3 
bilateral PC-9 + SI-3 
 

2) Exercise program: Stall rest and hand-walk 5 minutes twice daily for 7 days, and then 
turn out in the pasture for 3 hours and stall rest. 

 
On the 5th visit (March 15), the mare was less lame after 4 biweekly acupuncture treatments. 
Now, her lameness showed 1/5 in the right front limb. The only sensitive acupoints were right 
LI-18 and PC-1, and she had her first heat, very quiet, 10 days ago. The owner was happy with 
the pain management for her sore feet, but wanted the mare bred this year. Acupuncture 
treatment included the following: 
 

a. Dry needles: Bai-hui, BL-11, Right TH-1 
b. Electro-acupuncture: 20 minutes (10 minutes 20 Hz and 10 minutes 80-

120 Hz) at the following 7 pairs of points: 
Shen-shu, bilateral 
Shen-peng + Yan-chi, bilateral 
BL-23, bilateral 
BL-51, bilateral 
Right Qian-ti-men  + LI-3 
Right PC-9 + SI-3 

 
Outcome: The mare was bred at the end of April, conceived, and delivered a healthy foal next 
spring. During her pregnancy, her left foot was sound, and her right front foot occasionally 
showed discomfort (1/5 lameness). This often resolved after 1 to 2 acupuncture treatments.  She 
had 4 normal foals annually before she was retired to be a pasture horse in 2009. 
 
4. Founder associated with equine metabolic syndrome (Cushing’s disease or insulin 
resistance) 
 
Metabolic founder occurs in older horses. They often have long hair coats, fat deposits at the 
neck and the supraorbital fossa, PU/PD, lethargy, and dullness. Foot pain varies from mild to 
severe with little to no heat or digital pulses.  
 
 Acupuncture Treatment:  
  Dry needle: LI-1/3/4, LU-11, PC-8/9, TH-1/3, BL-19/23, HT-7, GB-39 
  Electro-acupuncture (EA): GB-21+ BL-11, Qian-ti-men +Qian-ti-men, PC-9 + SI-
3, BL-18 + BL-18, Shen-shu + Shen-shu, Shen-peng +Shen-peng, Shen-jiao+Shen-jiao. 
 
         Case example: An 18-year-old Quarter Horse mare had a three-year history of moderate to 
severe soreness in the feet of both thoracic limbs, worse on the left. Cushing’s Disease was 
diagnosed three years ago, and COPD four years ago. The mare had a long hair coat, with fat 
deposits at the neck. She had an occasional cough and moderate heaves. On examination, the 
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mare's tongue was slightly red and dry, and her pulse was thin and fast, weaker at the left. LI-18, 
PC-1, BL-13, BL-14, BL15, and BL-23 to 26 were sensitive. 
 
Treatment included the following: 
 

1) Acupuncture: Treatments every 2 weeks for 6 weeks, then every month for 3 months 
(for a total of 6 treatments) 

           a. Dry needles: TH-1, LU-11/9/7, LI-1/3/4/10, BL-11, GB-21 and KID-3 
           b. Electro-Acupuncture: Qian-ti-men + Qian-ti-men, PC-9 + SI-3, Ding-chuan + 

BL-13, Fei-men + Fei-pan, Shen-shu + Shen-shu 
 

2) Herbal Medicine: Three herbal formulas including Shen Tong Zhu Yu Tang (Body 
Sore),10 Mai Men Dong San (Ophiopogon Powder) and Hong Hua San (Hot Hoof 1)11 were 
given with 15 grams of each PO BID for 4 months. All of these herbal medicines were from 
Jing-tang Herbal. (Disclosure: Dr. Huisheng Xie is one of owners of Jing-tang Herbal, Inc.)  
 
This treatment relieved the mare's foot soreness quickly, and was sound enough to be ridden 
after the second acupuncture treatment. After 3 acupuncture treatments and 1 month of herbal 
medication, there was significant improvement in the mare's condition. She showed increased 
comfort in moving around, decreased coughing, and improved respiration.  
  
5. Navicular Disease 
 
Navicular disease can be diagnosed on the basis of a conventional lameness examination, 
radiography, and nerve blocks. This disease often develops gradually and chronically. Pain is 
elicited by pressure over the caudal third of the foot. Lameness is often worse with work and 
improved with rest.  
 
Acupuncture Treatment: 
 a. Dry needles: LI-1/3/10, LU-11/9, PC-6/9, TH-1/5, BL-17/19/23/26, HT-7, GB-39 

b. Electro-acupuncture: GB-21 + BL-11, Qian-ti-men + Qian-ti-men, PC-9 + PC-9, SI-1 
+ SI-3, Shen-shu + Shen-shu, Shen-peng + Shen-peng, Shen-jiao + Shen-jiao 
 
Case Example: A 15-year-old Quarterhorse-Thoroughbred cross pleasure horse was presented 
with a 3-month history of left thoracic limb lameness. The referring veterinarian diagnosed 
navicular disease with radiography and nerve blocks. On examination, the horse was 3/5 lame on 
the left thoracic limb. He was very sensitive to palpation (4/5) at LI-18, left PC-1, and left BL-13 
and was also sensitive (2/5) at BL-18/19 and left LI-15/16. His tongue was purple, and his pulse 
was wiry. His constitution was Wood. The TCVM diagnosis was Qi-Blood Stagnation in the foot 
of the left thoracic limb. Treatment included the following: 
 
1) Acupuncture: Once every 2 weeks for 6 weeks 

a. Dry needles:  BL-18/19 and Bai-hui 
b. Electro-acupuncture: (20 Hz for 20 minutes) at PC-9 + PC-9, Shen-shu + Shen-shu, Qi-

ti-men + Qian-ti-men and LI-1 + SI-3 on the left 
c. Aquapuncture: SI-9 and PC-9 bilaterally 
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2) Herbal Medicine: Si Sheng Gao10 was rubbed around the coronary band of the left 
front foot once daily for 21 days, and the foot was wrapped for 12 hours on and 12 hours off. 
 
Even though radiographs showed only mild improvement of the pathological changes of the 
navicular bone, the horse's lameness was completely resolved after 6 weeks (3 acupuncture 
treatments and daily herbal medication). He returned to normal pleasure riding (45 to 60 minutes 
twice weekly) without lameness for three years. 

Conclusion: 
 

Acupuncture alone can be very effective to treat acute founder. Combined with special shoeing 
support, acupuncture can help treat chronic laminitis and navicular disease in horses. Horses with 
founder associated with Cushing’s Disease or insulin resistance can be well managed with 
acupuncture and Chinese herbal medicine. 
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TVCM for Treatment of Equine Neurological Diseases 
Huisheng Xie DVM, MS, PhD 

 
Objective: 

1. This paper reviews TCVM etiology of neurological disorders and discusses treatment 
strategies for cervical stenotic myelopathy, equine protozoal myeloencephalitis, laryngeal 
hemiplegia, facial paralysis, radial paralysis, and encephalomyelitis. Each condition is followed 
by a case example from clinical practice. 
 
Neurological diseases can be seen in horses of all ages and breeds. The incidence of neurological 
diseases in horses is reported from 6.4% to 12.6%.1,2 Of 565 equine cases with neurological 
disorders, the necropsy results indicated cervical stenotic myelopathy (31%), 
infectious/inflammatory diseases including equine protozoal myeloencephalitis (EPM) and West 
Nile virus (31%), trauma (22%), degeneration (11%), congenital defects (5%) and neoplastic 
diseases (<1%).1 Even though many neurological diseases manifest similar symptoms, the 
conventional medical diagnostic tests including neurological examination, testing of 
cerebrospinal fluid (CSF), radiography, and magnetic resonance imaging (MRI) can often 
pinpoint the exact cause of symptoms and help make a definitive diagnosis. However, it can be 
difficult and frustrating to treat equine neurologic diseases with conventional medicine alone.  
 
Traditional Chinese Veterinary Medicine (TCVM), including acupuncture and herbal medicine, 
has been used effectively in the treatment of many equine neurological diseases, including 
laryngeal hemiplegia, radial paralysis, facial paralysis, tetanus, encephalitis, myelitis, meningitis, 
and Wobbler Syndrome.3-10 Conventional medicine and TCVM combine together to create a 
powerful tool for the diagnosis and treatment of neurologic problems in horses.  
 
CERVICAL VERTEBRAL STENOTIC MYELOPATHY  
Cervical vertebral stenotic myelopathy (CVSM) or cervical vertebral compression myelopathy 
(CVCM) is caused by spinal cord compression at the cervical level. The main clinical sign is an 
abnormal gait in the thoracic and/or pelvic limbs, and thus it is referred to as “Wobblers” or 
"Wobbler Syndrome”, as the affected horse often seems wobbly when walking or exercising. 
CVSM is the most common spinal cord disease in young horses (6 months to 2 years).2 Stallions 
and geldings are affected three times as often as mares.11 Horses affected with lesions in the mid-
cervical region (vertebrae C3–C5) are significantly younger than those exhibiting more caudal 
lesions (vertebrae C5–C7). The prevalence is usually higher in Thoroughbreds.2 Clinical signs of 
CVSM include: ataxia, muscle tension lines along the cervical vertebra (LI-16 to LI-18), cervical 
stiffness, and paresis. The ataxia associated with CVSM is usually worse in the pelvic limbs. If 
worse in the thoracic limbs, the lesion is most likely at the C6-C7 vertebrae. In TCVM, CVSM 
belongs to the cervical Bi Syndrome, which is often associated with Qi-Blood Stagnation in the 
neck region. A traumatic incident, such as a fall or collision, can cause a blockage of Qi flow 
leading to Qi-Blood Stagnation in the neck. Prolonged travel in a trailer resulting in a lack of 
cervical movement and exercise, or an external pathogenic invasion of Wind-Damp-Cold, can 
also lead to Qi-Blood Stagnation in this area. Patients with Kidney Jing Deficiency, who already 
have abnormal joints and soft tissues, are prone to cervical Bi Syndrome. Cervical Bi Syndrome 
(including Wobbler Syndrome) can be divided into three Patterns: Cervical Qi Stagnation, 
Cervical Blood Stagnation and Kidney Jing Deficiency. All seven Yang Channels (GV, GB, BL, 
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TH, SI, LI, ST) course through the neck region, thus they are involved in cervical stiffness and 
Wobbler Syndrome. TCVM can effectively treat CVSM. It has been shown in rats that 
acupuncture with moxibustion can effectively maintain the cellular form and the microstructures 
of the nerve, as well as inhibit the release of inflammatory factors in a model of nerve root 
compression.12 In a retrospective study of 19 dogs and horses with Wobbler Syndrome, TCVM 
treatments completely resolved neurological signs in 10 animals (52.6%) and partially resolved 
neurological signs in 8 animals (42.1%), only 1 animal (5.3%) having no response to TCVM.6 

 
TCVM Diagnosis: Local Cervical Qi and/or Blood Stagnation with Kidney Jing Deficiency  
 
Acupuncture Treatment: 
Dry needle: Bai-hui, Shen-shu 
Electro-acupuncture: (20 Hz for 5 to 10 minutes then 80-120 Hz for 15 to 20 minutes) 

connecting the following pairs of acupoints: 
Left GB-20 + right GB-21 
Right GB-20 + left GB-21 
Jing-jia-ji (bilaterally) 
Jiu-wei (bilaterally) 
Aqua-acupuncture: (Vitamin B12) at Jing-jia-ji, BL-62, SI-3, KID-6 
 
Basic Herbal Medicine:13 

i) Jing Bi Fang (Cervical Formula), 15 g twice daily for 1 to 3 months for all cases 
ii) For severe ataxic cases, add: Da Huo Luo Dan modification (Double P II), 15-30 g twice 

daily for 1 to 3 months 
iii) For yearlings with Wobbler’s Syndrome, use Cervical Formula and/or Double P II first. 

After clinical signs (ataxia and other neurological signs) are resolved, use Yin Yang Huo 
Fang (Epimedium Formula), 15 g twice daily for 3 to 6 months to treat Kidney Jing 
Deficiency.  

 
Other Herbal Treatment:13 

i) Shen Tong Zhu Yu modification (Body Sore) is added for patients with severe   neck 
pain resulting from any patterns listed above 
ii) Bu Yang Huan Wu is added when Qi/Yang Deficiency is present (rear weakness, cold 
back, pale and wet tongue, and deep/weak pulse) 
iii) Bu Qi Zi Yin Tang (Hindquarter Weakness) is added when Qi+Yin Deficiency is 
present (cool-seeking, rear weakness, red/dry tongue, and fast/thin pulse)  

 
EQUINE PROTOZOAL MYELOENCEPHALITIS (EPM) 
Equine protozoal myeloencephalitis (EPM) may be caused by four types of protozoa. Sarcocystis 
neurona is the major cause in >50% of EPM cases. Horses of all ages may be affected, however 
most are young horses from 1 to 6 years old. The clinical presentation of EPM varies widely. 
Some horses have mild lameness for months while others can become recumbent within a day of 
the first signs of disease. Some horses have alternating limb lameness and others have facial 
paralysis or other focal neurological signs. The clinical signs of EPM are frequently unilateral, 
but can be bilateral and mimic cervical stenotic myelopathy, Eastern Equine Encephalitis or 
West Nile viruses. A full conventional diagnostic work up is recommended. With proper, quick, 
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and aggressive conventional medical treatment, 60% to 70% of horses make a significant or 
complete recovery.  
 
TCVM Diagnosis: Qi Deficiency with Qi Stagnation 
 
Acupuncture Treatment: 

Dry needle: Bai-hui, GV-14, Qi-hai-shu, BL-20, BL-23, BL-26, BL-54, LI-10, LI-4, GB-39, 
KID-6 
Electro-acupuncture: (BL-21 + BL-21, Shen-shu + ST-36, BL-54 + BL-54, BL-62 + KID-1) 
for ten minutes at 80 Hz and ten to twenty minutes at 120 to 200 Hz 
 
Aqua-acupuncture: KI-27, LI-11, GV-14, Bai- hui, GB-32 with Vitamin B12 or the horse’s 
own blood to stimulate the Zheng Qi 

Herbal Medicine: 
i) Qing Hao San tonifies Qi, kills parasites, and tonifies Zheng Qi; dosage 15-30 g twice 
daily for 2 to 6 months, can be used in conjunction with other medication 

 
LARYNGEAL HEMIPLEGIA 
Laryngeal hemiplegia in horses is characterized by paresis or paralysis of the arytenoid cartilage 
and vocal fold. It is also known as “roaring” because of the characteristic inspiratory noise heard 
during intense exercise. Laryngeal hemiplegia is most commonly seen on the left side in male 
horses, typically Thoroughbreds and Draft horses. The main problems caused by this disease are 
a lack of adequate oxygen intake during maximal exercise and the accompanying roaring sound. 
Surgical correction is a common treatment, but still leaves 30-40% of the horses with exercise 
intolerance or respiratory noise.14 Acupuncture is a good alternative for horses with Grades I to 
III. In one retrospective study, 13 out of 18 Thoroughbred racehorses with laryngeal hemiplegia 
(Grades I to III) became normal via endoscopy examination after 3-7 acupuncture treatments, 
while the remaining 5 cases improved by at least one grade after acupuncture treatments.15 
 
TCVM Diagnosis: Local Qi-Blood Stagnation with Kidney Jing and Lung Qi Deficiency. 
 
Acupuncture Treatment: 3 to 6 treatments, 1 to 4 weeks apart  

Dry needle: Bai-hui, LI-4, LU-7, LI-10, SI-3 
Electro-acupuncture: (20 Hz 15 min and 80-120 Hz 15 min, for a total of 30 min) at the 
following acupuncture paired points: 
GB-21 + CV-23 a or CV-23 b (CV-23 a and CV-23 b are located 0.5 cun lateral to CV-23) 
LI-18 +LI-17, bilateral  
CV-23 + LI-15 
LI-16 + Hou-bi 
SI-17 bilateral 
ST-9 + Hou-shu 
Other points: CV-24, TH-17 

 
Herbal Medicine: Si Jun Zi Tang (Four Gentlemen), 15 g twice daily for 1 to 3 months 
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FACIAL PARALYSIS 
Facial paralysis refers to motor function loss of the muscles, innervated by the facial nerve. This 
condition is characterized by acute onset, in any season and at any age. Unilateral facial paralysis 
is most common in horses and usually caused by trauma. The facial nerve is very superficial, as 
it runs across the facial crest. Damage can be from a blow, such as a kick from another horse, the 
pressure of a halter while the horse is lying down, or if the horse pulls back while tied. Trauma 
blocks the flow of Qi and Blood leading to a deficiency in the local tissues. TCVM calls this 
condition Wai-zui-feng, Deviating Mouth Wind. As indicated by its name, facial paralysis is also 
associated with invasion of Wind. The main Channels involved in facial paralysis are ST, LI, and 
SI, as they are located in this region. In a study on human facial nerve paralysis, using 
acupuncture and electro-acupuncture in the treatment group the recovery rate was 94.6-98.6%, 
while the control group was 72.1%.16  
 
TCVM Diagnosis: Qi Deficiency with Local Qi-Blood Stagnation  
 
Acupuncture Treatment: 

Electro-acupuncture: Choose 5 pairs of the points below. Apply 80-120 Hz for 20-30 minutes 
once every 1 to 2 weeks for 3 to 5 treatments. 
Aqua-acupuncture: Choose 8 to 10 of the points below. Use 3 ml Vitamin B12 per point once 
every 2 to 3 days for 5 to 10 treatments.  
Points: ST-4, ST-5, ST-6, ST-7, ST-36, LI-18, LI-10, LI-4, SI-19, SI-18, GV-26, Fen-shui, 
CV-24 

ST, LI, and SI are three main Channels which distribute Qi and Blood in the face. 
Therefore, they are the key Channels to treating facial paralysis. ST-4, ST-5, ST-6, ST-7, LI-
18, SI-18, and SI-19 are local points from those three Channels. ST-36 and LI-10 tonify Qi to 
nourish the face. LI-4 is the Master point for any facial problem. GV-26, Fen-shui, and CV-
24 are local points. 

 
Herbal Medicine: 

Mian Tan Fang (Facial P Formula): 15 to 30 g twice daily for 1 to 2 months. This herbal 
formula clears Wind and invigorates Qi/Blood to relieve Stagnation. 

 
SUPRASCAPULAR, RADIAL NERVE AND BRACHIAL PLEXUS INJURY 
Trauma is often the cause of suprascapular, radial nerve, and brachial plexus injury. Traumatic 
injury is often caused by the horse running into an object such as a fence, tree, or another horse, 
or by being kicked by another horse. Damage to the suprascapular nerve alone often leads to 
suprascapular and infrascapular muscle atrophy (“sweeney”). A loss of extensor function to the 
muscles of the forelimb with a dropped elbow indicates damage to the radial nerve.11   
 
TCVM Diagnosis: Local Qi-Blood Stagnation with Qi Deficiency 
 
Acupuncture Treatment:   

Dry-needling: Bai-hui, LI-1, LI-3, LI-4, TH-1, TH-3, SI-1, and SI-3 
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Aqua-acupuncture or Electro-acupuncture: (alternately) BL-11, TH-15, SI-9, SI-10, TH-
14, LU-1, Yan-zhou, Cheng-deng, LI-14, LI-15, LI-10, LI-11 
Pneumo-acupuncture: Gong-zi or any other atrophied area(s) if muscle atrophy is present. 

 
Herbal Medicine: 

i) Acute Stage (painful on palpation): Dang Gui San modification (Equine Chest 
Formula), 15 g twice daily for 1 to 2 months 
ii) Chronic Stage (non-painful on palpation and Sweeney): Ba Zhen Tang modification 
(Qi Performance), 15 g twice daily for 1 to 3 months  

 
ENCEPHALOMYELITIS 
Encephalomyelitis is the inflammation of the brain and spinal cord. It is often caused by Eastern 
Equine Encephalomyelitis (EEE) virus, Western Equine Encephalomyelitis (WEE) virus, 
Venezuelan Equine Encephalomyelitis (VEE) virus or West Nile (WN) virus. Most often, the 
body’s immune system is able to contain and defeat an infection. But if Wei Qi is deficient, the 
infection passes into the blood stream and then into the cerebrospinal fluid that surrounds the 
brain and spinal cord. Finally, the viruses can affect the nerves and travel to the brain and/or 
surrounding tissues, causing inflammation. The resulting inflammation and swelling can harm or 
destroy nerve cells and cause hemorrhages in the brain. West Nile Virus (WNV) and Eastern 
Equine Encephalomyelitis viruses (EEEV) are mosquito-borne viruses that causes encephalitis 
(inflammation of the brain) and/or meningitis (inflammation of the coverings of the brain and 
spinal cord). The WEE and VEE viruses are related, but genetically distinct alpha viruses. The 
EEE and VEE viruses are lethal in up to 90% of recognized equine cases, whereas the WEE 
virus is less virulent.17-18 
 
TCVM Diagnosis: Heat Toxin, Yin Deficiency, or Qi and Blood Deficiency 
 
During any viral infections, the body tries to clear the invasion of the pathogen and in the end it 
becomes depleted in Qi and Blood, leading to general Qi-Blood Deficiency. 
 
Acupuncture Treatment:  

LI-4/10/11, GV-14, BL-16/22/24, Shen-shu, GV-1, PC-9 
For Heat Toxin Pattern, add Er-jian, Wei-jian, Tai-Yang 
For Yin Deficiency: Add: BL-17, BL-18, BL-23, KID-3/6/7/10, SP-6/9  
For Qi Deficiency: BL-20, BL-21, Qi-hai-shu, BL-24, ST-36, LI-10, ST-41, KID-1, PC-9  

 
Herbal Medicine:  

Heat Toxin: Pu Ji Xiao Du Yin clears Heat and removes toxins for high fever cases  
Yin Deficiency with Residual Heat: Qing Ying Tang nourishes Yin, clears False Heat 
Qi Deficiency: Bu Yang Huan Wu tonifies Qi and resolves Stagnation 
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Table 1: The most common neurological disorders of horses, the underlying TCVM pattern, and 
specific treatments 
 

Conventional 
Diagnosis TCVM pattern Acupuncture points Herbal 

Medicine (JT) 

Cervical Stenotic 
Myelopathy 

Cervical Qi  
Stagnation 

Jing jia ji points around 
cervical lesion BL-62, GV-
14, LU-7, SI-3  KID-3, BL-
23, BL-20, ST-36, SP-6, 
Shen-shu, GB-39, BL-67, 
GB-44, ST-45, TH-1, SI-1, 
LI-1  KID-7, Chou-jin, LIV-
3, LI-10 

Cervical 
Formula 

Cervical Blood 
Stagnation 

Cervical 
Formula and 
Double P II 

Kidney Jing 
Deficiency 

Epimedium 
Formula 

Equine Protozoal 
Myelitis 

Qi Deficiency with 
Qi Stagnation 

LI-4, LI-16, LI-10, ST-36, 
GV-14, Yan-chi, BL-25, BL-
62, GB-39, Qi-hai-shu, SP-6, 
LIV-3, Shen-shu, BL-54 

Qing Hao San 

Laryngeal 
Hemiplegia 

Qi Deficiency with 
Qi Stagnation 

CV-23a, CV-23b, LI-18, 
Hou-shu a, Hou-shu b, SI-17, 
ST-9, GB-20, GB-21,  LI-4,  
LU-7, SI-3, ST-36, LI-10, 
TH-17, KID-1 or KID-3, Qi-
hai-shu 

Four 
Gentlemen 

Facial Nerve 
Paralysis 

Local Qi-Blood 
Stagnation with Qi 
Deficiency 

ST-4, ST-7, ST36, GB-20, SI-
19, LI-4, LI-10, TH-1, SI-1, 
Qi-hai-shu, BL-20, BL-21, 
BL-18 

Facial P 
Formula 

 Brachial plexus 
injury 

Suprascapular, 
radial nerve 

Qi Deficiency with 
Local Qi-Blood 
Stagnation 

TH-15, GB-21, LI-10, TH-5, 
PC-6, TH-1, SI-1, LI-1, 
Gong-zi, LI-11, LI-15  SI-9, 
SI-10, TH-14; If brachial 
plexus is involved, add HT-3, 
KID-24, KID-27 

Qi Performance 

Encephalomyelitis 

Heat Toxin 
Er-jian, Wei-jian, Tai-Yang, 
Da-feng-men, LI-4, LI-16, 
GB-20, KID-1, GV-14, GB-
39, LI-10, ST-36, Qi-hai-shu, 
BL-20, SP-6 

Pu Ji Xiao Du 
Yin 

Yin Deficiency 
with Residual Heat Qing Ying Tang 

Qi Deficiency Bu Yang Huan 
Wu 
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CONCLUSION  
An overview of TCVM for the treatment of equine neurological diseases is listed in Table 1. 
Conventional medicine is useful to make a sound diagnosis of neurological diseases in horses, 
whereas Traditional Chinese Veterinary Medicine (TCVM) including acupuncture and herbal 
medicine is an effective therapy. Conventional medicine and TCVM can combine to create a 
powerful tool for the diagnosis and treatment of neurologic problems in horses.  
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TCVM for the Treatment of Diarrhea in Horses 
Huisheng Xie DVM PhD MS 

 
 
Objective: 

1. This paper will cover cases and studies of equine diarrhea that has been treated with 
TCVM (acupuncture and herbal formulas). 
 
Diarrhea is called Xie-Xie in TCVM and is a common case in veterinary practice. Diarrhea is 
defined as an increase in the fecal fluid content, ranging from soft to watery feces, or an 
increase in frequency,1 while chronic diarrhea is persistent diarrhea of at least one month’s 
duration.2 From a western medical view, diarrhea may be a sign of a primary bowel disease 
including enteritis and colitis or a nonspecific response to sepsis, toxemia, or diseases of 
another organ system.3 Chronic equine diarrhea has been studied for over two decades by 
western medical practitioners, however, diarrhea in  horses can still be a diagnostic and 
therapeutic challenge.2 Diarrhea in animals can represent up to 27% of all patients.4 In one 
study of 122 horses admitted to a university veterinary medical center for acute diarrhea 
(identified within 24 hours), 91 horses (74.6%) lived and were discharged from the hospital, 
28 horses (23.0%) were euthanized, and 3 horses (2.4%) died.5 Horses with a history of 
antimicrobial treatment for a problem preceding diarrhea were found to be approximately 4.5 
times less likely to survive.5  
 
 Traditional Chinese Veterinary Medicine (TCVM) including acupuncture and herbal 
medicine has been used in the treatment of gastrointestinal (GI) disorders, including diarrhea, 
for at least 1000 years.6 From a TCVM perspective, diarrhea can be divided into five 
patterns: Cold-Damp, Damp-Heat, Food Stagnation, Spleen Qi Deficiency, and Kidney Yang 
Deficiency. 6-8 
 
Table 1: TCVM for Treatment of Diarrhea 
 

Pattern 
Type Clinical Signs Acupoints/ 

Herbal Medicine 

Cold-Damp 

-Increased bowel movements or loose stool 
after stressful environmental changes, 
sudden changes in diet, or drinking too 
much cold water 
-Cold ears/nose 
-Colic 
-Tongue: Pale or purple and wet 
-Pulse: Deep and slow 

GV-1, Bai-hui, GV-
4, ST-36, GB-34, 
SP-6, SP-9, BL-21, 
BL-20 
 
Ping Wei San 

Heat-Toxin 
Damp-Heat 

-Bloody/watery diarrhea or malodorous 
mucoid feces 
-Colitis, enteritis, Potomac fever, 
salmonellosis, and non-specific 
gastroenteritis 
-Hot ears/nose 
-Increased thirst 
-Tongue: Deep red with yellow coating 
-Pulse: Deep and rapid 

GV-1, BL-20, BL-
21, LI-4, SP-6, LI-
11, GV-14, Wei-
jian, BL-25, ST-25, 
LI-10, ST-36, GB-
34 
 
Yu Jin San 
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Food 
Stagnation 

-Soft or watery feces with a sour smell or 
undigested food present 
-Anorexia with light abdominal fullness and 
pain 
-Reduction of abdominal fullness and pain 
after diarrhea 
-Tongue: red with a thick and greasy 
coating 
-Pulse: deep and tight. 

GV-1, BL-21, CV-
12, ST-25, ST-37, 
LI-10, ST-36, Mi-
jiao-gan 
 
Bao He Wan 

Spleen Qi 
Deficiency 

-Chronic diarrhea with undigested grain 
present 
-Anorexia 
-Loss of body weight 
-Exercise intolerance 
-Tongue: Pale or yellow 
-Pulse: Deep and weak 

GV-1, BL-20, BL-
21, LI-10, ST-36, 
SP-6, SP-9, Qi-hai-
shu, Pi-shu 
 
Shen Ling Bai Zhu 
San 

Kidney Yang 
Deficiency 

-Prolonged diarrhea 
-Diarrhea at night or early morning (day 
break) 
-Cold and painful back 
-Rear weakness and stiffness 
-Tongue: Pale 
-Pulse: Deep and weak 

GV-1, BL-20, BL-
21, LI-10, ST-36, 
GV-4, GV-3, Bai-
hui, BL-23, Shen-
Shu, KID-7, KID-3, 
Qi-hai-shu, Pi-shu 
 
Si Shen Wan 

 
Case Example: Pyncake, a 6-year-old Freisian mare, was presented with her 3-day-old foal 
to the local university equine hospital on May 8, 2003 as a normal mare with diarrhea. Seven 
days later, she had scant feces with colic and copious amounts of reflux (15-20 liters). She 
continued producing reflux until two days later, when she began normal urination and 
defecation. The next day, she had severe, explosive diarrhea, and became lame with laminitis 
the following day. 
 
Major Complaints: Watery diarrhea and laminitis 
 
Physical Findings:  
Subdued mentation, thin, poor appetite 
Severe pain at both front feet, often found lying down 
Stool: watery, foul smelling 
Tongue: purple, trembles 
Pulse: weak 
 
TCVM Diagnosis: Spleen Qi Deficiency, Qi Stagnation at feet 
 
TCVM Analysis: Watery stool, thin body condition, poor appetite, trembling tongue, weak 
pulse, and depression indicate Qi Deficiency. Purple tongue and sore feet indicate Qi 
stagnation.  
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Treatment Strategies: Tonify Spleen Qi, move Qi to relieve stagnation. 
 
Acupuncture Treatment:  
1. Dry Needle: PC-9, Qian-Ti-Men, Bai-hui   
2. Electro-acupuncture: BL-21, BL-25, TH-15, SI-9, and GB-21 
3. Aqua Acupuncture: Vit B12 (5 cc/point) at BL-20, Qi-Hai-Shu. 
 
BL-20, Qi-Hai-Shu, BL-21, BL-25, and Bai-hui tonify Qi, while the other chosen points 
move Qi and relieve pain. 
 
* Notes: At the beginning of the treatment, the mare was recumbent. After receiving 
acupuncture therapy for her sore feet, she was willing to stand, started eating, and looked 
much more comfortable. 
 
Herbal Treatment:  Shen Ling Bai Zhu San, 75 g (10 scoops), given orally BID for 7 days 
 
Outcome: At the beginning of the acupuncture treatment, Pyncake was recumbent. She got 
up when the dry needles in her right foot were placed. She then began eating and looked 
much more comfortable. She was discharged from the Large Animal Hospital after 7 daily 
acupuncture sessions and herbal treatments.  
 
Conclusion 
 
 Diarrhea is one of the most commonly seen clinical conditions. Chinese medicine, 
including acupuncture and herbal medicine, can be an effective therapy for both acute and 
chronic diarrhea in both large and small animals, applicable to chronic diarrhea cases that do 
not respond to western medical therapies and for horses that have other complications such as 
laminitis. 
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How to Use TCVM to Treat Recurrent Airway Obstruction (RAO) in Horses 
Huisheng Xie DVM, PhD 

Objective: 
1. This article reviews how to use acupuncture and herbal medicine to treat RAO in horses.  

 
Recurrent airway obstruction (RAO), also known as inflammatory airway disease (IAD), heaves, 
and summer pasture-associated obstructive pulmonary disease (SPAOPD) are the most common 
pathologies that lead to respiratory diseases in horses.1 Conventional Western therapy requires 
both long-term medication and an adjustment of the stable environment to remove the likely 
inciting cause.2 Clinical studies indicated that acupuncture and Chinese herbal medicine were 
useful in controlling the clinical signs of heaves, dyspnea, and cough in horses.3-6  

 
Evidence-based Studies 
An increase in mucus and its accumulation can decrease airway caliber and increase total airway 
resistance. Tai et al. demonstrated that Electro-acupuncture (EA) at acupoints LU-1 and CV-22 
significantly increased the rate of tracheal mucociliary transport in quails when compared to a 
control group. Moreover, EA at these acupoints significantly reversed the decrease in 
mucociliary transport caused by the administration of human neutrophil-derived elastase.7 
Analgesic and anti-inflammatory effects of acupuncture or EA are well recognized in both 
somatic and visceral tissues.8,9 Major acupoints that are indicated for these purposes include LI-
4, LI-10, and ST-36.8,10-11 Carneiro et al. demonstrated that, in rats with ovalbumin-induced 
bronchial asthma, EA reduces inflammatory cell infiltration in the peribronchial tissue and in the 
pulmonary perivascular spaces.12 In this study, EA was performed on acupoints mimicking the 
treatment regime of human asthma, including GV-14, BL-13, LU-1, CV-17, ST-36, SP-6, and 
Ding-chuan.   
 
Multiple treatments of AC at LI-11, GV-14, ST-36, and SP-10 in healthy human volunteers 
reduce circulating leukocytes and lymphocytes without affecting the level of circulating 
corticosteroid.13 This result suggests that alterations of the hematological parameters of interest 
are unlikely to be driven by the physiological stress response. Another study demonstrated that 
EA at LI-4 and LU-6 normalizes the patterns of leukocytes in granulocytosis/lymphocytopenia 
and granulocytopenia/lymphocytosis.14 Moreover, EA at ST-36 corrects the spleen NK cell 
activity suppression induced by a lesion at the anterior hypothalamus.15 Results from several 
studies suggest that acupuncture treatments normalize the population of circulating leukocytes. 
Besides the effect on circulating leucocytes, acupuncture stimulation at ST36 has been 
demonstrated to increase phagocytic activity of rat peritoneal macrophages and to attenuate 
TNF-α release in vitro.16 The suppression of activated macrophage TNF-α production by EA can 
be partly antagonized by naloxone, the opioid antagonist.17 This indicates that the opioid 
receptors are partly involved in the mechanism of EA suppression of the macrophage immune 
response. Moreover, a series of EA at LI-11 significantly increases the respiratory burst of 
peripheral-circulating neutrophils.18 Neutrophils possess a highly phagocytic activity and are 
capable of eliminating pathogens. This innate immunological activity is an important primary 
immune response in both peripheral circulation and local tissues. A clinical study of human 
asthma found that acupuncture stimulation at LU-7, LI-4, PC-6, ST-40, LI-11, and PC-3 for 15 
minutes induces bronchodilation manifested by an increase in forced expiratory volume in the 
first second (FEV1).19  
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A double-blind randomized controlled trial was conducted on the herbal treatment of 172 human 
patients of acute upper respiratory tract infections. Based on phase II of new Chinese herbal 
medicine development requirements, 60 patients with acute upper respiratory tract infection were 
randomly divided into group A (n=30) and group B (n=30). In phase III, 112 patients were 
randomly divided into group A (n=84 and group B (n=28). Each patient of Group A received 
granules of the newly-developed herbal medicine Chaige Qingre, and each patient of Group B 
received Fufang Shuanghua granules (made by An-hui Jing-fang, 1998-Z-213). The patients in 
each group took their assigned formula 30 minutes before a meal, 6 grams four times daily for 3 
consecutive days. During the treatment days, no other medications were allowed. Clinical signs, 
adverse reactions, routine blood, urine and stool tests, hepatorenal function, and 
electrocardiograms were examined before and after the treatment. After 3 days of herbal 
treatment, the overall response rates of the Chaige Qingre and Fufang Shuanghua were 93.10% 
and 96.55% in phase II, and 92.11% and 92.59% in phase III, respectively. Like Fufang 
Shuanghua, Chaige Qingre granules are effective and safe in treating the acute upper respiratory 
tract infection of Wind Heat syndrome.20  
 
TCVM Pattern Differentiation and Treatment 
In Traditional Chinese Veterinary Medicine (TCVM), the Lung dominates Qi, and respiration 
regulates the water pathway and controls the body surface. The pathological changes of the Lung 
affect those physiological activities leading to respiratory disorders. Main clinical signs include 
cough, asthma, dyspnea, nasal discharge, or congestion; these are considered the TCVM Lung 
pathogenic changes. The most commonly seen patterns of respiratory disorders include Wind-
Cold, Wind-Heat, Lung Heat, Damp-Phlegm, Lung Yin Deficiency, Lung Qi Deficiency, Lung 
Qi+Yin Deficiency, and Kidney+Lung Qi Deficiency (Table 1).  
 

Table 1.TCVM for Treatment of Common Patterns of RAO in horses 

Pattern 
Type Clinical Signs Acupuncture point/Herbal 

Medicine  

Allergy  
Heat 

• Allergic heaves, Worse in Summer 
• Cool-seeking, Tongue: Red and dry 
• Pulse: Strong and fast 

GB-20, LU-5/10/11, BL-10/13, 
GV-14, LI-1/4/11,CV-22, Ding-
chuan   
Schisandra 5 

Lung Yin 
Deficiency 

• Chronic heaves/asthma, Emaciation 
• Dry and thick nasal discharge 
• Dry cough, Cool-seeking, dry skin 
• Tongue: Red/dry 
•  Pulse: Thready/rapid 

LU-7/9, SP-6/9, KID-3, BL-
13/42,CV-22, Ding-chuan, Fei-
men, Fei-pan   
Lily Combination  
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Lung Qi 
Deficiency 

• Chronic heaves/asthma 
• Dyspnea worse when moving 
• Weak voice, Fatigue 
• Tongue: Pale/wet 
• Pulse: Deep/weak 

CV-17, ST-36,   SP-6/9, ST-40, 
BL-13, LU-7/9, LU-8, CV-22, 
Ding-chuan 
Bu Fei San   

Kidney & 
Lung Qi 

Deficiency 

• Prolonged course of asthma 
• Feeble asthma with weak respiration 
• Exercise intolerance, Loss of breath 
• Worse asthma when moving 
• Obvious heaves/asthma groove 
• Tongue: Pale 
•  Pulse: Deep/weak 

Shen-shu, Shen-peng, Shen-jiao, 
BL-13/26, CV-17, ST-36,LU-
7/8/9, CV-22, Ding-chuan  
Breathe Easier B   

 
The Top Acupuncture Points for RAO in horses 
Table 2 lists the top acupuncture points based on clinical studies for the treatment of respiratory 
diseases in horses.3-11 
 
Table 2. Acupoints commonly used for treating equine chronic respiratory diseases.3-11 

 
Acupoint Location Therapeutic function 

 
BL-13 3 cun from the dorsal midline in the 

muscle groove at the intercostal space.  
Lung associated acupoint. 

BL-23 3 cun from the dorsal midline in the 
muscle groove at the intercostal space. 

Kidney associated acupoint. 

CV-17 On the ventral midline at the level of 
4th intercostal space. 

Cough, dyspnea. 

CV-22 On the ventral midline in a depression 
cranial to the sternum.  
 

Cough, dyspnea. 

LU-9 Medial side of carpus at the junction of 
the radius and the first row of the 
carpal bone, at the level of accessory 
carpal bone. 

Chronic cough, asthma, and 
heaves. 

Ding-
chuan  

0.5 cun lateral to the GV14. Chronic lung problem, 
cough, asthma, and dyspnea. 

Fei-pan Caudal border of the scapula, 1/3 from 
the upper border. 

Lower airway problems, 
heave and cough. 

Fei-men  On the cranial border of scapula, 1/3 of 
scapula from the upper border. 

Upper airway disease. 

LI-4 At the level of upper one third of the 
cannon bone in a depression between 
the 2nd and 3rd metacarpal bone. 

Immune deficiency. 
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LI-11 In a depression cranial to the elbow, in 
the transverse cubital crease, cranial to 
the lateral epicondyle of the humerus  

Immune deficiency  

ST-36 3 cun distal to ST35 and 0.5 cun lateral 
to the cranial aspect of the tibial crest 
over the cranial tibia muscle.  

General weakness. 

GV-14 Dorsal midline between the dorsal 
spinous processes C7-T1. 

Cough, heave and immune 
modulation. 

 
Acupuncture Points based on clinical signs 3-6 
 Nasal congestion or/and discharge: LI-4, LI-11, LU-9, LI-20, Bi-tong, Long-hui 

Cough: LU-1, LU-6, LU-7, LU-9, CV-17, CV-22, BL-12, BL-13, BL-42, Ding-chuan 
Heaves: LU-1, LU-7, CV-17, CV-22, BL-13, BL-23, BL-26, Ding-chuan, Fei-men, Fei-

pan 
 
The Top Herbal Medicine for RAO in horses 
Four major herbal formulas commonly used to treat chronic respiratory diseases in horses are 
Wei Wu Zi 5 (Schisandra 5), Bai He Gu Jin (Lily Combination), Bu Fei San, and Ren Shen Ge 
Jie (Breathe Easier B).21 Schisandra 5 is the most recently developed formula. Its TCVM 
indications include heaves, heat-associated allergy, and general allergies. Lily Combination is 
modified from the classical antecedent “Bai He Gu Jin Tang” from Yi Fang Ji Jie (Analytic 
Collection of Medical Formulas, by Wang Ang in 1682).21 The TCVM indications for Lily 
Combination include dry cough without phlegm, cough due to Lung/Kidney Yin deficiency, red 
tongue without coating, and fast thin pulse. Indications for its use in conventional veterinary 
medicine include dry cough, chronic bronchitis, and recurrent airway obstruction (RAO). Bu Fei 
San is modified from the classical antecedent “Bu Fei Tang” from Yong Lei Qian Fang 
(Everlasting Categorization of Seal Formulas, written by Li Zhong Nan in 1331).21 Its TCVM 
indication includes Lung Qi deficiency, shortness of breath, chronic cough or asthma, pale, wet 
tongue, deep, weak pulses, and exercise intolerance. Chronic cough and/or asthma are 
indications for its use in conventional veterinary medicine. Breathe Easier B is modified from the 
classical antecedent “Ren Shen Ge Jie  San” from Yuan Heng Liao Ma Ji (Yuan Heng’s 
Therapeutic Treatise of Horses, written by Yuan Heng in 1608).21 Its TCVM indications include 
dyspnea/asthma/cough due to Lung/Kidney Qi deficiency, pale and swollen tongue, and weak, 
deep pulse. Contemporary veterinary medicine indications include RAO and dyspnea. 
 
Pharmacologically-active compounds in herbal medicine are usually in the form of primary and 
secondary metabolites. Primary metabolites include carbohydrates, amino acids, sterols, and 
nucleotides. They are essential for maintaining general metabolism and normal plant physiology. 
The primary metabolites are synthesized via diverse enzymatic pathways, which can be found in 
almost every plant. They possess little or no significant medicinal properties. In contrast, 
secondary metabolites are distinctive in each group of plants. They include alkaloids, terpenoids, 
glycosides, phenolic compounds, phenazines, polyketides, fatty acids, and non-ribosomal 
peptides. Occurrence of a specific secondary metabolite requires unique biochemical pathways in 
each group of plants. Below is a review of the major pharmacologically active secondary 
metabolites found in Chinese herbs commonly used for treating chronic respiratory diseases. 
Some information about the mechanism of the actions of the most important secondary 
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metabolites are also presented. A list of the herbs to be reviewed and their actions are outlined in 
Tables 1 and 2.21-22 
 
Case Example: A 9-year-old Thoroughbred stallion was presented with a three-year history of 
COPD. The horse appeared to wheeze during the summer time. He was a pleasure riding horse 
(45 minutes twice a week). His heaves have appeared to worsen over time. He wheezed so loudly 
that he could be heard outside the barn. Upon examination he looked strong and perspired 
normally, yet both front hooves were cracked and his eyes were red and dry. It was noted that his 
urination was thick and stinky and he drank large amounts of water. His appetite and defecation 
were normal. No cough or lameness was noticed. His ears were warmer than normal and he blew 
hot air from the nostrils. Severe dyspnea was observed (both his nostrils moved very violently 
and fast).  A "heaves line" was obvious on both sides. No sensitivity at Back Shu Association or 
Front Mu Alarm points was found. His tongue was red and dry, and pulse was thready, weak and 
rapid. The TCVM Diagnosis was Lung Heat with Yin Deficiency.  
 
The following acupuncture treatments were given one session per months for 3 sessions: 
  Dry needle: LU-11, LI-1, LI-4, LU-5, GV-14 
  Electro-acupuncture:  Ding-chuan (bilateral) and BL-13 (bilateral) 

Aquapuncture: Vitamin B12 applied 5 cc per point at LU-5, LI-11, GV-14.  
 
Herbal Medicine: Lily Combination, 15 g PO BID for 3 months (Nourishes Lung Yin) and 
Schisandra 5, 15 g PO BID, for 2 months (Clears Heat).  
 
Outcome: The owner noticed the stallion breathed more comfortably about two weeks after the 
initial acupuncture treatment and daily herbal medication. He breathed almost normally six weeks 
after the TCVM treatment. The horse’s wheezing significantly decreased in the summer of 2000. 
The same treatment plan helped manage the heaves throughout the summers of 2001, 2002, 2003, 
and 2004. He has since been retired, and is a pasture pet as of 2005.  
 
Conclusion 

1) Acupuncture and herbal medicine are effective for the treatment of equine “heaves” or 
recurrent airway obstruction.   

2) Basic Acupoints are GV-14, BL-13/42,12/41, 23/52, Fei-men, Fei-pan, Ding-chua, CV-
22/17, LU-1/7. Dry-needle, aqua-acupuncture, or electro-acupuncture can be used. 

3) The basic herbal medicine is Ren Shen Ge Jie modification (Breathe Easier B) and can be 
used for any bad heaves cases, especially with Kidney/Lung Qi Deficiency. 

a. Add Bai He Gu Jin (Lily Combination) for coughing horses (Lung Yin 
Deficiency/Phlegm), or  

b. Add Wu Wei Zi 5 (Schisandra Five) during summer time when horses are 
presented with Yin Deficiency and Heat. 
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TCVM for Emergency Conditions in Small Animals 
Huishing Xie DVM, MS, PhD 

 
Objective: 

1. This paper reviews the history of TCM and Traditional Chinese Veterinary Medicine 
(TCVM) emergency treatment for syncope, heat/sun stroke, high fever, and bleeding and 
includes a quick list of acupoints and herbal remedies for other emergency conditions. 
 
Traditional Chinese Medicine (TCM) has been used for the treatment of emergency conditions 
since the end of the Eastern Han Dynasty (150-219 AD) when Zhang Zhongjing described how 
to perform cardiopulmonary resuscitation.1 Clinical evidence indicates that acupuncture and 
herbal medicine can benefit acute conditions that often require emergency treatment and 
intensive care such as shock, asthma attacks, acute pain, and hemorrhage.2-7  
 
I. SYNCOPE AND SHOCK 

Syncope refers to acute and temporary loss of consciousness as a result of deprivation of 
oxygen to the brain. Although similar to syncope, collapse refers to acute onset of severe and 
emergency conditions in which the affected animal falls or almost falls without losing 
consciousness.  

 
1. Yang Qi Deficiency 
Main Manifestations:  

Sudden onset of dizziness, nausea, coma, or syncope 
Shortness of breath, sweat 
Coldness in the limbs 
Tongue: pale  
Pulse: slow and weak 
 

  This is Tuo Zheng.  
 
Treatment Principles: Revive yang to resuscitate syncope, tonify Yang Qi 
 
Acupuncture Points: GV-26, PC-9, PC-6 to TH-5, KID-1, ST-36, CV-4, CV-6, moxibustion at 

CV-8 and Bai-hui 
 

GV-26 is located at GV to stimulate the brain and wake up Shen; 
PC-9 is the Jing-well (the first level) of PC to wake up Shen; 
PC-6 + TH-5 can protect the Heart and stimulate Shen; 
KID-1 can stimulate the Kidney Qi and open the orifices 
ST-36, CV-4 and CV-6 can tonify Yang Qi 
CV-8 and Bai-hui (moxibustion) can warm Yang and tonify Qi 

 
Herbal Treatment: Ginseng 
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2. Qi Stagnation 
Main Manifestations:  

Sudden onset of dizziness, nausea, coma, or syncope after fighting,  
 emotional stress or attack of external forces 
Tongue: purple  
Pulse: wiry and soft 

 
  This is Bi Zheng.  
 
Treatment Principles: Open the Orifice to resuscitate syncope, soothe Liver Qi 
 
Acupuncture points: GV-26, PC-9, PC-6 to TH-5, KID-1, LIV-3, LI-4  
 

GV-26 is located at GV to stimulate the brain and wake up Shen; 
PC-9 is the Jing-well (the first level) of PC to wake up Shen; 
PC-6 + TH-5 can protect the Heart and stimulate Shen; 
KID-1 can stimulate the Kidney Qi and open the orifices 
LIV-3 and LI-4 can move Qi-Blood to resolve stagnation 

 
Herbal Treatment: Borneol Bing Pian, Feng You Jing or Tiger Balm 

 
II. HEATSTROKE AND SUNSTROKE 
 

Heatstroke or sunstroke refers to the complex syndrome of high fever and dysfunction of 
the nervous system, due to high environmental temperature or sunlight. Heatstroke or sunstroke 
includes two patterns: 1) Summer-Heat; 2) Extreme Heat. 
 
1. Summer Heat (mild or chronic heatstroke) 
Main Manifestations:  

Chronic exposure to Summer Heat 
Depression, lowered head and ears, weakness of the four limbs, or anorexia 
Fever, asthma, sweating, thirst and willingness to drink 
Tongue: deep red 
Pulse: surging and rapid 
 
It belongs to Summer-Heat Pattern. 

 
Treatmental Principles: Eliminate Summer-Heat 
 
Acupunctural Treatment:  
 

1) Dry needle at GV-14, LI-11, LI-4, BL-40, SP-10, TH-1, LI-1 
2) Hemoacupuncture at Er-jian, Tai-yang, and Wei-jian. 

GV-14, LI-11 and LI-4 can open the surface and clear Heat 
BL-40 and SP-10 can cool Blood and clear Heat 
Er-jian, Tai-yang, and Wei-jian can cool Blood, clear Summer-Heat 
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Topical Herbal Treatment: Feng You Jing or Tiger Balm at GV-26, LI-20 
 
Herbal Treatment: New Xiang Ru San 
 
Food Treatment: Watermelon, watermelon rind, green bean (Lu Dou), lotus leaf (He Ye)  
 
2. Extreme Heat (Severe or Acute Sunstroke) 
Main Manifestations:  

Sudden occurrence of high fever and coma 
Lack of precision in movements, severe depression, asthma 
Profuse sweating, or lying down on the ground, muscular convulsions 
Tongue: deep red with scanty fluid 
Pulse: surging or weak 
 
It belongs to Extreme Heat Pattern. 

 
Treatmental principles: Eliminate Summer Heat, and calm the Mind and open the orifices 
 
 Treament: 
 

1) Take the animal in a cool place with adequate shade and ventilation, cover the head 
with an ice bag, and drench the head with cool water. 

2) Acupuncture Treatment:  
a. Dry needle at GV-14, LI-11, LI-4, BL-40, SP-10, TH-1, LI-1, SP-6 and KID-7 
b. Hemoacupuncture at Jing-mai, Xiang-tang, and Wei-jian. 

 
GV-14, LI-11 and LI-4 can open the surface and clear Heat 
BL-40 and SP-10 can cool Blood and clear Heat 
Jing-mai, Xiang-tang, and Wei-jian can cool Blood, clear Summer-Heat 
SP-6 and KID-7 can nourish Yin 

3) Herbal Treatment: Bai Hu Tang (White Tiger) or Wu Wei Xiao Du Yin 
 
III. HIGH FEVER 

High fever refers to a mammalian body temperature over 104°F and may occur in any 
acute infectious or inflammatory disease. It belongs to the Excess Heat Pattern which can be 
divided into three sub-type Patterns: 1) Heat in the Wei stage; 2) Heat in the Qi stage; 3) Heat in 
the Ying-Xue stage. Acupuncture works well for high fever. It can be combined with Chinese 
herbal medicine or antibiotics to clear the pathogens and control inflammation and infections. 
 
1. Wei Stage Heat (Wind-Heat) 
Main Manifestations:  

Fever, slight aversion to wind and cold, or Wind-Heat 
Cough, thick nasal discharge, swollen throat with painful sensitivity 
Tongue: red with a white or yellow and thin coating 
Pulse: superficial and rapid 
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Belongs to Wind-Heat Pattern or Exterior Heat Pattern 

 
Treatmental Principles: Eliminate Wind-Heat, disperse the Lung and open the surface. 
 
Acupuncture Points: GV-14, LI-4, LI-11, LU-10, GB-20, BL-10, TH-5, hemoacupuncture at Tai-
yang, Wei-jian, Er-jian 

 
GV-14 is GV location where all Yang gathers and can clear Heat from the whole body; 
LI-4 and LI-11 can open the surface and clear Heat; 
LU-10 is the second level of the LU Channel and can clear the Heat from the upper jiao 
GB-20, BL-10 and TH-5 can open the surface and clear the Exterior pathogens 
Tai-yang, Wei-jian, and Er-jian can clear Heat from the whole body 

 
Herbal Treatment: Yin Qiao San or Schisandra Five 
 
2. Qi Stage Heat 
Main Manifestations:  

Prolonged high fever, or high body temperature 
Sweating, thirst, drinking excessively 
Low position of head and ears, depression, or no appetite 
Dry feces, scanty and dark urine 
Tongue: deep red with a yellow and dry tongue coating 
Pulse: surging and rapid 
 
Belongs to Heat Pattern in the Qi Stage. 

 
Treatmental Principles: Eliminate Heat, generate Body Fluids, and purge the intestines. 
 
Acupuncture Points: GV-14, LI-4, LI-11, LU-10, ST-44, LU-5, TH-5, hemoacupuncture at Tai-
yang, Wei-jian, Er-Jian, the twelve Jing-well points, Xiong-tang, Jing-mai 
 

GV-14 is GV location where all Yang gathers and can clear Heat from the whole body; 
LI-4 and LI-11 can open the surface and clear Heat; 
LU-10 and ST-44 are the second level of the LU and ST Channels and can clear Heat 
from the upper and middle jiao 
LU-5 is the Water (child) point and clears Heat from the Lung 
TH-5 can clear the surface 
Tai-yang, Wei-jian and Er-jian can clear Heat from the whole body 
Jing-well point is the connecting point between the Yang and Yin Channels and can clear 
Heat. 
Xiong-tang and Jing-mai are classical equine points and can clear Excess Heat toxin 

 
Herbal Treatment: Bai Hu Tang (White Tiger) or Wu Wei Xiao Du Yin 
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3. Xue-Blood Stage Heat 
Main Manifestations:  

Prolonged high fever, which may be worse at night 
Restlessness or coma, convulsions 
Petechia or echymoses, epistaxis, or bloody feces 
Tongue: deep red or maroon and dry 
Pulse: thready and rapid 
 
Belongs to Heat Pattern in the Ying or Blood Stage. 

 
Treatmental Principles: Clear Ying (Nutrient) Stage, cool Blood, calm Shen, and sedate Wind. 
 
Acupuncture Points: GV-14, LI-4, LI-11, PC-6, HT-7, SP-10, BL-17, hemoacupuncture at Tai-
yang, Wei-jian, Er-Jian, the twelve Jing-well points 
 

GV-14 is GV location where all Yang gathers and can clear Heat from the whole body; 
LI-4 and LI-11 can open the surface and clear Heat; 
PC-6, HT-7, SP-10, BL-17 can calm the Shen and clear Heat from the Ying-Blood stage 
Tai-yang, Wei-jian, and Er-jian can clear Heat from the whole body 
Jing-well point is the connecting point between the Yang and Yin Channels and can clear 
Heat. 

 
Herbal Treatment: Qing Ying Tang or Blood Heat 
 
IV. HEMORRHAGE 

Hemorrhage refers to a complex syndrome of blood extravasation, or blood leaving the 
vessels. It includes Epistaxis, Hematuria, and Hematochezia. 
 
Tips to treat any hemorrhage 
 

• Any active internal bleeding:  
– Yunnan Bai Yao, 1 capsule (0.25 g) per 15-20 lb given orally four times daily for 

1-2 days.  
– Horses: 8 grams TID given orally for 1-2 days 

• After bleeding has stopped:  
– Dog/cat: 1 capsule (0.25 g) per 20-30 lb BID to TID given orally for 3-7 days 
– Horses: 4 grams BID given orally for 3-4 days 

• Maintenance dose:  
– Dog/cat: 1 capsule (0.25 g) per 30-50 lb BID to TID given orally 

• External bleeding of any open wound:  
– Topical application of Yunnan Bai Yao 
– Needle GV-5/6/7 (Duan-xue or Tian-ping).  
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V. A Quick List of Acupuncture For Emergencies 
 
Resuscitation: Needle GV-26. If this does not work, needle PC-6 (going through TH-5) and 
KID-1.  
 
Internal Bleeding: Needle GV-5/6/7 (Duan-xue or Tian-ping). Yunnan Bai Yao, 1 capsule (0.25 
g) per 15-20 lb orally four times daily for 1-2 days. 
 
External Bleeding: Topical application of Yunnan Bai Yao 
  
High Fever: Hemo-acupuncture at Shan-gen, Er-jian, and Wei-jian. If this does not work, 
electro-acupuncture at GV-14 and Bai-hui, LI-11, and LI-4. If still not working, use Wu Wei 
Xiao Du orally.  
 
Anxiety or Shen Disturbance: Aquapuncture at An-shen, HT-7, and PC-6. 
 
Seizure: Aquapuncture or Acupressure at Nao-shu, Da-feng-men, GB-20, and GV-1. 
 
Asthma: Needle and/or electro-acupuncture at Ding-chuan, CV-22, BL-13, and LU- . 
 
Dyspnea and/or cough: Ding-chuan, CV-22, CV-17, CV-14 
 
Heart conditions: CV-14 and HT-9. 
  
Vomiting: Needle or aquapuncture PC-6 and GB-34, followed by the oral herbal medication 
Happy Earth (modified Wei Cang He). 
 
Anorexia: Needle or Aquapuncture Shan-gen, followed by the oral herbal medication of Qi 
Performance (modified Si Jun Zi Tang).  
 
Diarrhea: Aquapuncture at GV-1 and SP-8. 
 
Constipation: Electro-acupuncture or aquapuncture at BL-21, BL-25, ST-36, ST-37. 
 
Colic in horses: Hemoacupuncture at ST-2 and TH-1 and needle at Jiang-ya, Er-ding, BL-21. 
 
Pain: Needle or aquapcunture at GV-20, Bai-hui, Shen-shu, GB-21, LIV-3 and LI-4. 
 
Pruritus: Needle and/or aquapuncture An-shen, BL-17, SP-10, LI-4, LI-11. 
 
Urticaria: Hemoacupuncture Xiong-tang and Er-jian, needle and/or aquapuncture at GV-14, 
LU-5/7 and LI-4/11. 
 
Hot spot: Circle the dragon using Vitamin B12 and GV-14, Wei-jiao, LI-4, LI-11. 
 
Lick granuloma: Circle the dragon using Vit B12. Topical application of Coptis Huang Lian. 
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Burns: Topical application of Jing Wang Hong. 
 
Fractures: The oral herbal medication Jie Gu San following surgical procedures. 
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TCVM For The Treatment Of Keratoconjunctivitis Sicca In Dogs 
Huishing Xie DVM, MS, PhD 

 
Objective: 

1. This presentation discusses pattern differentiation, acupuncture, and herbal treatments for 
each pattern. 
 
Dry eye or Keratoconjunctivitis sicca (KCS) is still a challenge in both human and canine 
medical practice.1 In Traditional Chinese Veterinary Medicine (TCVM), dry eye is primarily 
associated with the Liver and Kidney disorders. The most commonly seen patterns of dry eye 
include: Wind-Heat in the Liver, Liver Heat with Blood Stagnation, Liver Yin Deficiency, and/or 
Kidney Jing Deficiency.2-3 Along with traditional therapies for the treatment of uveitis, Chinese 
herbal medicine and acupuncture therapy greatly reduce the pain associated with the condition 
and reduce the treatment time and complications for the client.4-11  
 
1. Liver Wind Heat Pattern 
 Main Manifestations: 
  Conjunctivitis, or keratitis 
  Congestion of the conjunctival vessels 
  Red eyes, or swollen eyelids 
  Ocular discharge varying from clear and watery to mucoid 
  Tongue: red 
  Pulse: wiry and rapid, or surging  

 
 Treatment Principles: To dissipate Wind and eliminate Heat 
 
 Acupuncture points: LI-4, BL-18, BL-19, GB-37, GB-43, ST-44, LIV-2, ST-1, GB-1, and 
BL-1 
 

LI-4 clears Heat 
BL-18 and BL-19 clear Heat from Liver and Gallbladder 
GB-37 is a special point to brighten the eyes 
GB-43, ST-44, and LIV-2 are the second level points to drain Heat and Fire from 
the Liver 
ST-1, GB-1, and BL-1 are local points for eye problems  

 
 Topical application: Bo Yun San 
 
 Oral Herbal Treatment: Fang Feng San 
 
2. Stagnation Pattern with Liver Heat 
The following chart shows the TCVM etiology and pathology of chronic ophthalmic problems. 
The key factor is Fire/Heat in the Liver, which is transmitted into the eyes and leads to local 
Blood Stagnation. Haliotis Formula is formulated to clear Heat, detoxify, resolve Stagnation, and 
brighten the eyes. It is designed to treat chronic ophthalmic inflammation including uveitis, 
chronic conjunctivitis, keratitis, and equine recurrent uveitis (ERU, periodic ophthalmia).  
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Figure 1: TCVM etiology and pathology of ophthalmic inflammation 
  
 Main Manifestations:  
  Swollen eyelids, ocular discharge 
  Aversion to sunlight (photophobia), miosis 
  Grey or blue nebula (turbidity of the cornea), opacity of the cornea 
  Tongue: red or pale 
  Pulse: surging and fast, or deep and weak 

 
Treatment Principles: To clear Liver and eliminate Fire; to clear the eyes and resolve 

nebula 
 
Acupuncture treatment: LI-4, LIV-3, LIV-2, LIV-1, BL-18, BL-9, GB-37, GB-44, ST-45, 

ST-44, ST-1, GB-1, BL-1, GB-14 
 

LI-4, LIV-3, LIV-2, and LIV-1 clear Heat and soothe Liver Qi 
BL-18 and BL-19 clear Heat from Liver and Gallbladder 
GB-37 is a special point to brighten the eyes 
GB-4, ST-45, and ST-44 are to drain Heat and Fire from the Liver 
ST-1, GB-1, BL-1, and GB-14 are local points for eye problems. 

 
 Topical application: Bo Yun San 

 
Oral Herbal Treatment: Haliotis Formula (Jue Ming San). Jue Ming San originated from 

Yuan Heng Liao Ma Ji (Yuan-heng’s Therapeutic Treatise of Horses), written by Yu Benyuan 
and Yu Benheng in 1608.  
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3. Liver-kidney Deficiency Pattern 
 Main Manifestations: 
  More or less atrophied pupil 
  Thick and mucoid ocular discharge on the medial canthus 
  Corneal opacity, atrophied, yellow or grey sclera 
  Tongue: deep red 
  Pulse: deep, weak, and fast 
 
 Treatment Principles:  To nourish the Liver and Kidney; to clear the eye and resolve 
opacity 
 
 Acupuncture treatment: BL-23, KID-3/7, BL-18/19, GB-37, BL-1, GB-1, ST-1 
 
 BL-23, KID-3, and KID-7 nourish Kidney Yin 
 BL-18 and BL-19 clear Heat from Liver and Gallbladder 
 GB-37 is a special point to brighten the eyes 
 BL-1, GB-,1 and ST-1 are local points for eye problems 

 
 Topical application: Bo Yun San 
 
 Oral Herbal Treatment: Qi Ju Di Huang Plus which is a modified Qi Ju Di Huang Wan 
which originates from Yi Ji Bao Jian (Precious Mirror for Advancement of Medicine), written by 
Dong Xi-Xuan in 1777. 
 
CASE EXAMPLE 
A 15-year old spayed female Shorthaired Dachshund was presented with a 3-year history of KCS 
(dry eyes). She had been intensively treated with conventional topical and oral therapies, but her 
eyes had recently started getting worse. A TCVM examination indicated that she had green and 
yellow ocular discharge. Her eyes were still inflamed, swollen, and very painful. She had an 
Earth constitution, based on her good personality and high appetite. She had a red tongue and 
fast pulse. 
 
The First Visit TCVM Diagnosis and Treatment: Liver Heat with Stagnation, and 
Kidney/Liver Yin Deficiency 
 

Acupuncture: GV-20/14, BL-18/23, BL-1, GB-37, LIV-3 
 

Oral Herbal Medicine: Haliotis Formula (Jue Ming San), 1 tsp (2 grams), given by mouth 
BID, 3 months 

Topical Herbal Medicine: Bo Yun San, 3-5 times daily for 1 month and then 1-2 times 
daily for 2 months  
 
On the Second TCVM visit (3 months from the 1st visit):  
The eyes had significantly improved, and were without any discharge. Her tongue was red and 
dry and her pulse was thin and fast, weaker at the left side.  
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TCVM Pattern: Kidney/Liver Yin Deficiency 
 
Acupuncture: GV-20/14, BL-18/19/23, Shen-shu/peng/jiao, BL-1, ST-1, KID-10/7/3, 

LIV-8 
 

Herbal Medicine: Qi Ju Di Huang, 1 tsp (2 grams), given by mouth BID, 6 months 
Topical Bo Yun San, 3-5 times daily for 1 month,1-2 times daily for another 2 months, and then 
pulse treatment (once per day for a week and then no treatment for three weeks) 
 
On the Third TCVM Visit (1 year after the 2nd visit):  

• Acute onset of neck pain (1 week ago) after playing too hard with a new puppy  
• The eye conditions were well-controlled by daily oral herbal doses of Qi Ju Di 

Huang and the pulse therapy of Bo Yun San 
• Neck: stiff and very sensitive on palpation (worse at the right) 
• Tongue: purple  
• Pulse: wiry 

 
TCVM  Pattern: Qi-Blood Stagnation at the neck 
 
Dry Needle: GB-20, Jing-jia-ji, BL-11/23, Shen-shu, Bai-hui 
Aqua-acupuncture: Jing-jia-ji, trigger points at the neck 
 
Herbal Medicine 

1) Cervical Formula, 1 gram twice daily for 2 months 
2) Body Sore, 1 gram twice daily for 2 months 

 
Outcome: The dog lived with a great quality of life for another two years and passed away at the 
age of 18. Her eye problems were never cured, but were well-maintained by Haliotis Formula 
during flare-ups and long-term alternative use of Ming Mu Di Huang and Qi Ju Di Huang.  
 
Conclusion 
TCVM is an effective therapy for dry eye (keratoconjunctivitis sicca or KCS). Initially 
acupuncture and Chinese herbal medicines can be combined with the traditional therapies, and 
then the TCVM alone can be used for the long term maintenance.   
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TCVM FOR TRAUMATIC INJURY 
Huishing Xie DVM, MS, PhD 

	  
Objectives: 

1. This paper reviews the Traditional Chinese Veterinary Medicine (TCVM) pattern differentiation, 
and treatment of traumatic injuries. 
Traumatic injury includes bruises, fractures or broken bones, torn ligaments or tendons, sprains, 
strains, and cartilage damage. A tremendous amount of research studies have demonstrated that 
acupuncture, Tui-na, and herbal medicine are useful for the treatment of injury, as they increase 
local blood flow to facilitate the healing process and provide analgesia for pain relief and 
relaxation.1-13 Acupuncture stimulation triggers a somatic autonomic reflex to affect the 
gastrointestinal and cardiovascular functions and releases neurotransmitters such as serotonin 
and beta-endorphin to influence the emotional state and relieve pain.1 Acupuncture increases the 
synthesis and reorganization of collagen molecules to repair injured tendons in rats.2  
 
HEAD TRAUMA 

Head trauma may be caused by car accident, falling down, being bitten by other animals, 
gunshot, fire or chemical burning, etc.  
 The commonly seen signs of head trauma include: bleeding, open wounds, eye twitch or 
facial convulsion, seizure, facial or limb paralysis, CP deficit, muscle atrophy, or other 
neurological disorders. 
 
Pattern Differentiation of Head Trauma 

1. Excess Pattern in the first/acute phases: 
2. Deficiency Pattern in the chronic stage):  

Qi Deficiency or paralysis/paresis 
Internal Wind (seizure) due to Blood/Yin Deficiency  
Yang Deficiency = Qi Deficiency + Coldness  

Treatment of Head Trauma  
1. Stop Bleeding 

First 24 hours of accident 
Oral Yunnan Bai Yao red pellets (emergency pill) as soon as possible 
Topical application of Yunnan Bai Yao, 1 capsule per 20 lb bw four times 
daily for 3 days  

After 24 hours 
Topical application of Yunnan Bai Yao, 1 capsule per 20 lb bw four times 
daily for 7 days 

2. Control Pain by moving Qi and Blood, and resolving Stagnation to stop pain 
a. General Acupoints: Wei-jian (tip of tail), BL-65, LIV-3, ST-36, GB-34, 

SI-9, LI-4, LU-7 
b. General herbal medicine 

• Shen Tong Zhu Yu Tang 
• Stasis in Mansion of Mind 
• Transporters to the head 

3. Control inflammation (Excess Heat or Heat Toxin) 
a. Acupoints: LI-4/11, LU-5, GV-14, Er-jian, Wei-jian 
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b. Herbal Formulation for Excess Heat Toxin 
i. Pu Ji Xiao Du Yin 

4. Treat underlying Deficiency Pattern(s) 
a. Qi Deficiency 

Signs: paralysis/paresis, unable to get up or walk, unable to bear the body 
weight, loss of consciousness; Tongue = pale; Pulse = deep and weak 

Acupoints: LI-4/10, LU-7, CV-17, ST-36, Liu-feng, PC-6, TH-5, GV-26, 
KID-1, PC-8 

Herbal Medicine 
First 48 hours: resuscitate  

i. Ginseng or Shen Fu Tang 
After 48 hours: tonify Qi 

ii. Bu Yang Huan Wu 
b. Internal Wind due to Blood Deficiency or Yin Deficiency 
Signs: seizure, convulsion, hyperactive or strange behavior (Yang rising), 

Tongue = dry (pale or red); Pulse = fast or weak 
Acupoints: BL-23, Shen-shu, BL-17/18, SP-10, SP-3/6, KID-3/10, LIV-3, 

GB-20 
Herbal Medicine: Tian Ma Gou Teng Yin 

 
NECK INJURY 
 The TCVM treatment including herbal medicines and acupuncture is a most effective 
therapy for neck pain and cervical compression.15-17 
 1) Acupuncture:  

Dry needle: Bai-hui, BL-23 
Electro-acupuncture (20 Hz for 5 to 10 minutes + 80-120 Hz for 15 to 20 minutes) 
at the following pairs of acupoints: Left GB-20 + right GB-21; Right GB-20 + left 
GB-21; Jing-jia-ji, bilateral ST-36 + GB-34; GV-14 + GV-20 in dogs, or BL-10 + 
BL-11 in horses 
Aqua-acupuncture (Vitamin B12) at Jing-jia-ji, BL-62, SI-3, KID-6 

2) Herbal Medicine: 
   Jing Bi Fang (Cervical Formula) is the basic formula for all patients with neck  

  injury. 
Da Huo Lou Dan (Double P II) is given orally for patients that have a 

 neurological grade of 2 or higher.  
Shen Tong Zhu Yu (Body Sore) is given orally to patients with neck pain, and 

 used as needed.  
General herbal dosage:  

Dog: 0.5 g per 10-20 lb body weight BID for 1 to 4 months, and then as 
 needed. 

Horses: 15-30 gram bid for the 1-3 months, and then 15 g BID as needed. 
 
BACK INJURY  
 Like neck injury, back injury leads to local Qi-Blood Stagnation along with an underlying 
Qi or Yin Deficiency. TCVM including acupuncture and herbal medicine has been proven to be 
an effective therapy for IVDD.18-25    
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 1) Acupuncture:   
A general acupuncture treatment plan for a patient with IVDD is as follows:  

Dry needle: GV-20 
Electro-acupuncture (20 Hz for 5 to 10 minutes + 80-120 Hz for 15 to 20 minutes) at 
the following pairs of acupoints: 

Left BL-11 + right Shen-shu 
Right BL-11 + left Shen-shu 
Hua-tuo-jia-ji at or near the suspected or diagnosed disc space, bilateral 
ST-36+GB-34, or Liu-feng, bilateral 
KID-1 + BL point proximal to IVDD lesion 

Aqua-acupuncture (Vitamin B12) at Hua-tuo-jia-ji at or near the suspected or 
diagnosed disc space, BL-40, LIV-3, LI-4, Liu-feng 

2) Herbal Medicine  
General herbal dosage for dogs is 0.5g per 10-20 lb body weight BID for 2 to 4 
months, and then as needed. 
Double P II (Da Hua Luo Dan modification) is the primary herbal medicine used 
to treat IVDD. It may cause loose stool in 10% of cases, but can be used as long 
as the gut is able to tolerate it.  
Add Bu Yang Huan Wu for Qi Deficiency (rear weakness, pale and wet tongue, 
and deep/weak pulse); 
Add Di Gu Pi San for Yin Deficiency (cool-seeking, rear weakness, red/dry 
tongue, and fast/thin pulse); 
Add Jie Gu San for fracture(s) of the vertebra(e). 

 
TORN LIGAMENT/TENDON 
TCVM Diagnosis: Qi-Blood Stagnation with underlying Liver Blood Deficiency or Liver Yin 
Deficiency 
Treatment Principles: 

• Move Qi-Blood to relieve Stagnation and pain 
• Nourish Liver Blood to strengthen the Jin 

 
1) Acupuncture:  

• Dry needles: SP-10, BL-17, BL-18, BL-19, BL-23, KID-3, GB-34, LIV-3 
• Electro-acupuncture for Torn cruciate ligaments: ST-34, ST-35, ST-36, SP-9, BL-40, 

KID-1, GB-32, GB-33, LIV-8 
 

2) Herbal Medicine: 
 
 Oral medication 

a. Bu Gan Qiang Jin San (Tendon/Ligament Formula) 
• Nourishes Liver Yin and Blood and strengthens tendons and ligaments 

 
b. Shen Tong Zhu Yu (Body Sore) 

• Use with Bu Gan Qiang Jin San  if pain is a particular concern 
• Invigorates Qi/Blood, resolves Stagnation, and relieves pain  
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FACIAL PARALYSIS 
The main Channels involved in facial paralysis are ST, LI, and SI, as they are located in 

this region. In a study on human facial nerve paralysis using acupuncture and 
electroacupuncture, the treatment groups had effectiveness rates of 94.6 to 98.6% while the 
control group saw 72.1% effectiveness. 26 
TCVM Diagnosis: Qi Deficiency with Local Qi-Blood Stagnation  
 

1) Acupuncture Treatment 
Electroacupuncture (EAP): Choose 5 pairs of the points below. Apply 80-120 Hz for 
20-30 minutes once every 1 to 2 weeks for 3 to 5 treatments 
Aqua-acupuncture (AA): Choose 8 to 10 of the points below. Use 3 ml vitamin B12, 
per point once every 2 to 3 days for 5 to 10 treatments.  
Points: ST-4, ST-5, ST-6, ST-7, ST-36, LI-18, LI-10, LI-4, SI-19, SI-18, GV-26, Fen-
shui, CV-24. 

2) Herbal Medicine: Mian Bi Fang (Facial P Formula): 0.5 g per 10 lb body weight twice 
daily for 1 to 2 months.  This herbal formula clears Wind, invigorates Qi/Blood to relieve 
stagnation. 
 

CONCLUSION 
TCVM can be used effectively for the treatment of trauma including head, neck, and back injury, 
torn ligaments/tendons, and peripheral nerve damage. Conventional emergency and diagnosis 
can be used to enhance clinical TCVM results. Conventional medicine and TCVM can combine 
to create a powerful tool for the diagnosis and treatment of traumatic injuries in animals.  
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Itching in Dogs: An Alternative Approach 
Huishing Xie DVM, MS, PhD 

 
Objectives: 

1. Skin diseases are among the most challenging problems in veterinary practice. Recent studies 
indicate that acupuncture is useful for the treatment of pruritus and atopy1-3 and show that many herbs 
have significant effects relevant to the treatment of skin conditions.4-7 This presentation will focus on an 
integrated approach that uses herbal medicine and food therapy for the treatment of skin conditions in 
dogs. 
 

Evidence-based Studies 
It is estimated that 10-15% of dogs suffer from atopic dermatitis (AD). AD is involved in the production 
of IgE antibodies in response to exposure to allergens that are absorbed through the skin.8-9 From the 
perspective of traditional Chinese veterinary medicine (TCVM), AD is caused by Wind and Wind Toxin 
(Heat), and is associated with Wei Qi, Lung, Spleen, and Kidney disorders.10 Cassia angustifolia (Fan Xie 
Ye), Rheum palmatum (Da Huang), Coptis chinensis (Huang Lian), Phellodendron amurense (Huang 
Bai) and Scutellaria baicalensis (Huang Qin) has shown to significantly reduce edema induced by 
exposure to 12-O-tetradecanoylphorbol-13-acetate.11 Sophora flavescens (Ku Shen) and Cnidium 
monnieri (She Chuang Zi) inhibited serotonin (5-HT)-induced itch-related response (scratching) and 
spontaneous scratching in mice.12 A randomized, double-blind, controlled trial of a traditional Chinese 
herbal medicine was conducted in 50 canine cases of atopic dermatitis.13 After the herbal treatment, 9 of 
24 dogs (37.5%) had improved in the itching score while only 3 of the 23 dogs (13%) improved in the 
placebo group.13 The possible mechanisms included anti-inflammation, inhibition of airway smooth 
muscle contraction, and immunomodulation without overall immune suppression.14 Oral administration of 
Phellinus linteus (Song Gen) extract inhibited the drug-induced, systemic anaphylaxis-like reaction and 
the anti-dinitrophenyl IgE-mediated passive systemic and cutaneous anaphylaxis, while increasing the 
level of intracellular cAMP and significantly inhibiting the drug-induced cAMP reduction in rat 
peritoneal mast cells.15  
 
A retrospective study on humans with atopic dermatitis was conducted at the Chang Gung Memorial 
Hospital in Taiwan between 2002 and 2011. There were 4145 patients (8.8%) that received traditional 
Chinese medicine therapy between 2002 and 2011. Among them, 2841 (68.54%) chose TCM only and 
1304 (31.46%) chose to combine TCM and Western medicinal therapies. Those who chose the 
combination therapy tended to be younger, needed more visits, and had a longer treatment duration. 
Among the 87,573 prescriptions written for Chinese medicine, the most frequently prescribed herbal 
formula and single herb were Xiao Feng San (Eliminate Wind Powder) (16.98%) and Bai Xian Pi (Cortex 
Dictamni) (12.68%), respectively. The most commonly used therapeutic principles of herbal formulas and 
single herbs were releasing the Exterior (20.23%) and clearing Heat (41.93%), respectively. This study 
characterized the utilization patterns of traditional Chinese medicine in atopic dermatitis patients. This 
information could be used as reference for clinical application and provide a valuable basis for future 
clinical trials.6 In another study, a different herbal mixture significantly reduced IgE production and 
expression of AD-associated pathogenic cytokines such as IL-4, IL-5, IL-10, IL-13, IL-17, TNF-α, and 
IFN-γ by lymphocytes isolated from AD-induced mice.16 Topical application of Catalpa ovata stem bark 
(Zi Pi) was used for dermatophagoides farinae-induced AD in a NC/Nga mouse AD model. This herbal 
therapy significantly inhibited serum total IgE, Th2 cytokines IL-4, IL-5 and IL-13, pro-inflammatory 
cytokines IL-1β, IL6 and TNF-α, the Th2 chemokine TARC and the pro-Th2 cytokine TSLP.17  
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TCVM PATTERNS AND TREATMENT 
 
I. Wind-Heat 
 
Etiology and Pathology: Seasonal allergy, pollen/food allergy, Springtime, External Wind/Heat invasion, 
pruritus, contact dermatitis, flea allergy dermatitis. 
 
Clinical Signs: Worse in Spring and Summer, pruritus, itching, scratching (upper part);  
Tongue: Red or slight dry;  
Pulse: Wiry or fast. 
 
Food Therapy: Cool/cold diets (Table 1) 
 
Chinese Herbal Medicine: Xiao Feng San or Wind-Heat Toxin 
 
Acupuncture Points: GB-20, BL-10/11/12, BL-17, SP-10, Er-jian, Wei-jian 
 
Other Supplements: Flax seed oil and cool foods 
 
II. Damp-Heat 
 
Etiology and Pathology: Dermatitis, eczema, skin rash/itching, otitis, hot spot. 
 
Clinical Signs: Eruption, erosion, redness; thick/yellow excretion with stink smell; Itching, scab 
formation or alopecia;  
Tongue: Red 
Pulse: Forceful, rapid;  
 
Food Therapy: Cool/cold diets (table 1) 
 
Chinese Herbal Medicine: Long Dan Xie Gan, or Qing Shi Re Tang (Damp Heat Skin Formula) 
 
Acupuncture Points: Er-jian, Wei-jian, SP-6/9, ST-40, BL-17, SP-10 
 
Other comments: Fast one day a week 
Table 1: Cold or cool diets and foods 
 
Meats, oil & sausage Grains and beans Vegetables Fruits and Tea 

Turkey Millet  Spinach Watermelon 
Deep Ocean fish, cod Brown rice Broccoli Bitter melon 
Rabbit Buckwheat  Celery Pear 
Frog Wheat flour Kelp Banana  
Turtle  Barley Chinese Cabbage  Sugarcane  
Clam Barley sprouts 

(green)  
Egg plant Gingko, persimmon 

(shi zi)  
White fish Seed of Job’s tear 

(Coix) 
Cucumber Chrysanthemum, 

green tea 
Sesame oil, Flax seed oil Tofu Winter melon  
Sausage (wheat) Mung Bean    
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III. Blood Heat 

Etiology and Pathology: DLE, SLE, and other autoimmune-mediated diseases. 
 
Clinical Signs: Depigmentation, crusting, or erythema, ulceration of the planum nasale or skin, erosions;  
Tongue: Red or purple; 
Pulse: Surging and Fast. 
 
Food Therapy: Cool/cold diets. 
 
Chinese Herbal Medicine: Blood Heat Formula (Liang Xue Jie Du Tang) 
 
Acupuncture Points: GB-20, Er-jian, Wei-jian, LIV-3, GB-34, BL-17/40, SP-10 
 
Other comments: Fast one day a week 
 

IV. Blood Deficiency 

Etiology and Pathology: Geriatric dryness or chronic skin problems 
 
Clinical Signs: Chronic itching, in aged animals; dandruff, dry/burned skin/haircoat, alopecia;  
Tongue: Pale and dry;  
Pulse: Deep, thready and weak 
 
Food Therapy: Neutral or cool diets 
 
Chinese Herbal Medicine: Yang Xue Xi Feng 
 
Acupuncture Points: SP-10, BL-17, ST-36/SP-6, An-shen, HT-7, GB-20/BL-10 
 

V. Deficiency of Liver and Kidney Yin 

Etiology and Pathology: Geriatric dryness, or chronic skin problems 
 
Clinical Signs: Chronic itching, in aged animals; Dandruff, dry skin/haircoat, alopecia, or crusting; 
hyperactivity or abnormal behavior at night;  
Tongue: Red or deep red, and dry;  
Pulse: Thready, deep, and fast 
 
Food Therapy: Cool diets 
 
Chinese Herbal Medicine: Yang Yin Zhi Yang 
 
Acupuncture Points: KID-3, BL-23, SP-6/9/10, An-shen, HT-7, GB-20/BL-10 
	  

Case Example: Baxer, a six year old castrated male Shih Tzu, was presented with chronic alopecia, 
pruritus, and dandruff. His hair was dry overall, and had alopecia with crusts and dandruff in the flank 
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and back. He chronically rubbed around the eyes and flank area (around LIV-14/GB-24). His tongue was 
pale and dry, with a thin and weak pulse.  

TCVM Diagnosis: Hair loss, dry hair and dandruff, pale and dry tongue, and thin and weak pulse 
indicate Blood deficiency. The Liver is the storage place of Blood, and opens to the eyes and flank. Thus, 
the final TCVM Pattern for this case was Liver Blood Deficiency.  

Treatment included dry-needling acupuncture at GB-20, BL-17, BL-18, BL-23, Shen-shu, KID-3, KID-7, 
SP-6, SP-10 and LIV-8, and the herbal formulas Bu Xue Xi Feng and External Wind, 0.5 grams of each 
twice daily. 

Outcome: Baxter had a normal haircoat after four acupuncture sessions (one session per month) and four 
months of dietary therapy and herbal medication. 

Table 2 A summary of TCVM for the Treatment of Pruritus in Dogs 

Patterns Clinical Signs Acupoints and Herbals 

Skin allergy  
(External Wind) 

Atopy, contact dermatitis, flea-allergic dermatitis, 
IgE-mediated hypersensitivity reactions 
Scratching/rubbing the face, neck and upper body 
Otitis externa 
Tongue: Red or slightly dry 
Pulse: Wiry or fast 

Da-feng-men, Tian-men, 
GB-20, BL-10, BL-17, 
SP-10, LIV-3 
 
External Wind   

 

Wind-Heat 

Warm skin surface, erythema 
Small vesicles on the body surface 
Scratching and rubbing the affected area 
Alopecia in the affected area 
Tongue: Red 
Pulse: Floating and forceful 

GB-20, BL-10/12, BL-
17, SP-10, Er-jian, Wei-
jian 

 
Wind Toxin or Xiao 
Feng San  

Damp Heat  

Small vesicles on the skin (may be ruptured) 
Thick, yellow discharge on the surface with strong 
odor 
Alopecia, scab formation 
Itching, restlessness, scratching and rubbing 
Tongue: Red with greasy coating 
Pulse: Fast and forceful 

Er-jian, Wei-jian, SP-
6/9, ST-40, BL-17, SP-
10  
 
Long Dan Xie Gan, or 
Qing Shi Re Tang 
(Damp Heat Skin 
Formula) 

 
 
 

Blood Heat 

Depigmentation, crusting, or erythema 
Ulceration of the planum nasale or skin, erosions 
Tongue: Red or purple 
Pulse: Surging and Fast. 

GB-20, Er-jian, Wei-
jian, LIV-3, GB-34, BL-
17/40, SP-10  

Blood Heat Formula 
(Liang Xue Jie Du Tang) 
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Blood Deficiency 
with Heat 

Dry skin/haircoat, or alopecia with red skin  
Dry or cracked paws with red paws 
Panting, cool-seeking 
Tongue: Red and dry 
Pulse: Fast, thin, weak 

GB-20, GB-34, BL-
17/18/19, SP-10, LI-
4/11, GV-14 

Ku Shen Si Wu   
 

Blood Deficiency  

Chronic itching in an older patient 
Dandruff, or dry skin/haircoat 
Alopecia, dry or cracked paw pads/hooves 
Poor growth of feet 
Tongue: Pale and dry tongue 
Pulse: Deep, thin, weak 

GB-20, Da-feng-men, 
BL-17/18/19, SP-10/9/6, 
KID-3 

 
Si Wu Xiao Feng  

 

Yin Deficiency 

Chronic itching, worse at night and in summer 
Dandruff, dry skin/haircoat 
Alopecia or crusting 
Hyperactivity at night   
Night sweating (horses) 
Cool-seeking behavior 
Tongue: Red/deep red and dry 
Pulse: Deep, thin, fast 

GB-20, Da-feng-men, 
BL-17/23, Shen-shu, SP-
10/9/6, KID-3/6/7/10 

Yang Yin Zhi Yang 

Blood + Yin 
Deficiency with 

Heat 

Chronic itching in an aged patient 
Dry skin/haircoat, or alopecia with red skin  
Dry or cracked paw pads/hooves with red paws 
Panting, cool-seeking 
Tongue: Pale and dry tongue 
Pulse: Fast, thin, weak 

GB-20, Da-feng-men, 
BL-17/23, SP-10/9/6, 
KID-3/6/7, LI-4/11, GV-
14 

 
Wu Shen San 

 

Conclusion 
Traditional Chinese Veterinary Medicine including herbs and food therapy can play a major role in 

treating any skin disease in dogs. The minimal goal of TCVM practitioners for skin problems is to 
combine TCVM with conventional medications, gradually wean off of medication, and use food therapy 
for maintenance, with the ultimate goal being to cure the skin disease. From a TCVM perspective, pattern 
diagnosis is the key to achieving both of these goals. 
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