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This is my last issue serving as  
Editor-In-Chief and Chair of the 
Editorial Committee for the  
Journal. WOW! It has been eight 
years at the post!
 
In 2010, I joined AHVMA and at-
tended my first conference. As a 
veterinary consultant to the Shel-
ter Animal Reiki Association, my 
mission was to spread the word 
and wisdom of Reiki for animals. 
As luck would have it, while at the 
airport I met my first AHVMA rock 

star, PJ Broadfoot, who later introduced me to the mov-
er and shaker known as Rick Palmquist. From then on, I 
was hooked. My first meeting was absolutely wonderful! 
I soaked up a ton of information and received hugs as a 
newbie from many people. I told my wife that this was 
the best meeting I’d attended — everyone was there to 
learn and share their wisdom, and there were lots of hug-
gers! The energy in the meeting hall was palpable. The 
next year, I volunteered to be Editor of JAHVMA, as Nancy 
Scanlan was transitioning to be Executive Director of the 
Association. The rest is history.

JAHVMA has gone through many changes over the last eight 
years, just as our Association has done. We first moved to 
a new design and advertising company, Redstone Media 
Group. Based on their suggestion, we have given each is-
sue a theme, which has helped recruit thematic review ar-
ticles. We now have themes and contributors planned into 
2022. Our cover art transitioned from herbal pictures pro-
vided by one of our members to animal artwork provided 
through our members, vendors/exhibitors, and the great-
er holistically appreciative community. More importantly, 
we have worked to improve the overall scientific quality of 

articles published in the Journal. We expanded the Edito-
rial Committee, bringing on people such as Jean Dodds and 
Shelley Epstein, who both had experience with scientific 
writing and management. We added Laurie Dohmen, who 
has contributed her expertise in all things herbal. And we 
have added copy editors to the staff.

The Journal has worked to mirror the growth and diversity 
of the AHVMA membership. We have made sure to include 
information from sister and partner organizations such 
as the AHVMF, VBMA, ACVBM, and AVH. We also made 
the switch to primarily electronic issues in an effort to 
save money and keep up with the ever-growing electronic 
world. And, in an effort to provide snippets of the knowl-
edge we can offer to veterinarians and the public, we offer 
free sample articles through the AHVMA website.

As Editor-in-Chief, I have worked with many different  
AHVMA presidents, each one supporting the Journal 
in their own way. I have enjoyed teaching others about 
how to prepare a scientific article while learning about 
integrative medicine from them. I have made many new 
friends who all supported me through my father’s passing 
this past November — thank you!

The Journal is on strong footing as we are working to get 
onto PubMed and the Web of Science, spreading the mis-
sion of the AHVMA. A strong Editorial Committee supports 
the overall operations of the Journal. Shelley Epstein, who 
has served as Associate Editor over the last year, will now 
transition with the next issue to being Editor-in-Chief. I will 
still be around, helping out behind the scenes.

Thank you for a wonderful eight years!

Bernie Fischer, DVM, PhD  
Editor-in-Chief

Editor's Introduction

Changing of the Guard 



AHVMA Journal  •  Volume 56 Fall 2019    7

www.dechra-us.com


8    AHVMA Journal  •  Volume 56 Fall 2019

When I meet new clients, 
they often are surprised 
by the continuing enthu-
siasm I have for my work 
after more than thirty-
two years in practice. It 
seems that veterinarians 
who graduated that long 

ago often lose the excitement and joy of working with 
animals and the people who love them. The thinning 
hair, greying beard, and creaking body parts betray 
the youthful spirit I feel every time I place my hands 
upon a patient and look into their eyes.

Recently, I came across a quote by Sue Zians: 
 

“We don’t just grow old. We become  
old when we stop growing.”

Fourteen years ago, I became a member of the AHVMA. 
It was a turning point in my life, both personally and 
professionally. Each year when I return to the annual 
conference, I look forward to reconnecting with other 
members who are both colleagues and dear friends. I 
receive loving support and guidance that motivates me 
to learn more about my patients and how I can effec-
tively guide them to health and well-being. My time at 
the conference is like a shot of adrenaline; but rather 
than a short-lived burst of energy, it propels me for-
ward, its effects sustaining me through the year. I am 
sure this year’s meeting will be no different.

The Council of Elders Retreat immediately following 
the conference features Caitlín Matthews, internation-
al teacher, writer, and shamanic healer. It promises to 
be an extraordinary three days of self-healing.

Our organization is a group of incredibly knowledge-
able doctors who expand the possibilities for treating 
patients with their commitment to looking outside the 
box. In my relatively short time as a member, I have 
witnessed more acceptance and integration of alterna-
tive therapies into mainstream medicine. The AHVMA 
is indeed “the Leader, the Voice, the Resource” in ho-
listic medicine, and it is vital that we continue in that 
direction for the benefit of our animal patients. 

I encourage you to consider attending this year’s An-
nual Conference in Nashville, TN, September 7–10. 
Nashville is a terrific location for the meeting with all 
its wonderful restaurants and outstanding entertain-
ment venues. The Conference Program Committee has 
developed an outstanding array of lectures on a wide 
variety of subjects including cancer, herbal medicine, 
self-care, bodywork, life transitions, and rehabilitation 
medicine to name a few. There is also a specific tract 
for veterinary technicians. Our banquet will be held on 
Saturday evening, and Monday will be dedicated to the 
annual Silent Auction that raises funds for veterinary 
students to attend future conferences. 

It has been my honor to serve as President of the  
AHVMA this past year. I hope to see you in the Land of 
the Grand Ole Opry in September. 
 

With Warmest Regards,

Gary J Stuer, DVM
President AHVMA, 2018-2019

President’s Letter
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This brief article delved into the origins of domestic dogs 
in Europe by collecting and comparing mitochondrial 
DNA sequences of dogs from archeologic sites across Eur-
asia. Prior to the migration of Neolithic farmers from the 
Near East into Europe, all domestic dogs in Europe had 
mitochondrial haplogroup C, and all the domestic dogs 
from the Near East had mitochondrial haplogroup D. Af-
ter the migration, 33% of the Neolithic and Post-Neolithic 
dogs from Southeastern Europe had mitochondrial hap-
logroup D.

Neolithic farmers from the Near East migrated into South-
eastern Europe between 9000–6000 BCE. In addition to 
bringing plants, such as wheat, barley, peas, and lentils, 
these migrants also brought domesticated animals such 
as sheep, goats, pigs, cows, and dogs. This is of particular 
interest because prior to this time, the only domesticated 
animal in Europe was the dog. 

The authors were able to statistically exclude genetic drift 
as the cause for the appearance of haplogroup D in the mi-

tochondrial DNA of dogs from Southeastern Europe. They 
established that it would have taken more than 700 dog 
generations (around 2800 years) to acquire the frequency 
of haplogroup D from genetic drift alone, and that is longer 
than Neolithization lasted in the region. 

The authors pointed out that dogs were probably domesti-
cated from wolves, but because wolves were not included 
in the study, their influence on domestic dogs in Europe is 
currently unknown. The results of the study provide in-
sight into the connection between human migration and 
the origin of domestic dogs in Europe. 

Reference

1. Ollivier M, Tresset A, Frantz LAF, et al. Dogs accompanied 
humans during the Neolithic expansion into Europe. Biol 
Lett. 2018;14(10):20180286.

From The Literature

Summary by Laurie Dohmen, VMD, MS

Dogs Accompanied Humans During the 
Neolithic Expansion into Europe

Ollivier M, Tresset A, Frantz LAF, Bréhard S, Balasescu A, Mashkour M, Boroneant 
A, Pionnier-Capitan M, Lebrasseur O, Arbogast RM, Bartosiewicz L, Debue K, 

Rabinovich R, Sablin MV, Larson G, Hänni C, Hitte C, Vigne JD. 



AHVMA Journal  •  Volume 56 Fall 2019    11

Brucellosis is a zoonotic disease that is reportable as a 
public health risk in most states. Veterinarians common-
ly assume that it primarily infects sexually intact adult 
purebreds used for breeding, but the reported preva-
lence in this group is actually low (0.4%). By contrast, 
the authors determined a wide range and much higher 
incidence of Brucella seropositivity (9–83%) in pet-qual-
ity purebred and hybrid breeds dogs from commercial 
production facilities that sell to pet shops. The potential 
public health risk of human exposure from non-breeding 
animals is unknown. Regardless, the authors state that 
the reporting of Brucella positive cases between county 
and state officials is inconsistent and emphasize proper 
hygiene precautions for people at occupational risk of ex-
posure to seropositive dogs. 

This study covered the state of Michigan and 5 other states 
where commercial transport and sale of seropositive dogs 
were occurring. The sources of human exposure to Brucel-
la canis were from infected pet dogs with signs of general-

ized disease and from several pet dogs with debilitating 
disease not associated with the reproductive system. In 
contrast to the high seropositivity rates found in the com-
mercial pet trade, seropositivity was rarely found in the 
purebred dog breeder and owner groups. 

This study emphasizes that dog owners, veterinary and 
laboratory staff, and commercial production facility per-
sonnel should follow strict hygiene and sanitation guide-
lines when handling dogs and specimens that may be in-
fected with Brucella canis. 

Reference

1. Johnson CA, Carter TD, Dunn, JR, et al. Investigation 
and characterization of Brucella canis infections in pet-
quality dogs and associated human exposures during 
a 2007–2016 outbreak in Michigan. J Am Vet Med Assoc. 
2018;253(3):322–336.

From The Literature

Summary by W. Jean Dodds, DVM 

Johnson CA, Carter TD, Dunn JR, Baer SR, 
Schalow MM, Bellay YM, Guera MA, Frank NA. 

Investigation and Characterization of Brucella 
canis Infections in Pet-Quality Dogs and 
Associated Human Exposures During a  

2007–2016 Outbreak in Michigan 



12    AHVMA Journal  •  Volume 56 Fall 2019

Production animal farmers around the world are seeking al-
ternatives to antibiotics in feed as a means of keeping their 
livestock healthy and growing well. Prophylactic antibiotic 
use is causing widespread antibiotic resistance in animals 
and in the people consuming them. In China, nitrogen pollu-
tion due to herbivore feces and a shortage of  “protein feed 
resources” are significant problems. To solve these prob-
lems in China, pigs are being fed a reduced-protein, amino 
acid-supplemented diet (RPD) that appears to cause no un-
toward effects. The pig farmers are searching for an alter-
native to antibiotics to enhance growth and reduce disease 
in the herds. Oregano Essential Oil (OEO), with its antimi-
crobial and antioxidant properties, may be a feasible alter-
native. OEO has been found to reduce the ileal population of 
Escherichia coli, improve small intestinal morphology, and 
increase antioxidant activity in pigs. This study was done to 
determine if OEO is effective in pigs fed a RPD.

The study assessed 4 treatment groups of 12 barrows each 
that were fed either a normal protein diet (NPD), RPD, RPD 
with chlortetracycline additive (RPA), or RPD with OEO 
additive (RPO) during their growing and finishing periods. 
The parameters that were evaluated included the barrows’ 
growth performance determined by the recording of serial 
weights, carcass traits according to standard slaughter-
house criteria, nutrient digestibility determined by blood 
and small intestine digesta samples, intestinal bacteria 
populations determined by small intestinal digesta sam-
ples, intestinal morphology characterized by the villous 
height and crypt depth from samples of the jejunum and 
ileum, and the antioxidative capacity indicated by blood 
enzyme activity. 

The results showed that pigs in the RPO group had the 
best average daily weight gain and feed to gain ratio with 
results comparable to those of the pigs in the RPA group. 

The RPO and NPD groups had the best apparent total tract 
digestibility (ATTD); the RPA group had the lowest ATTD. 
The RPA group had the greatest back fat thickness; the 
RPO group had the best “carcass lean percentage.” The 
bacterial species in the ileum were affected by the type of 
diet, but there was no effect on the total number of bac-
teria. The RPO group had a higher percentage of Lactoba-
cillus compared to the percentage of E. coli. Although the 
villous height was highest in the RPO group, there was no 
significant difference in the ratio of villous height to crypt 
depth between the 4 groups. Lastly, the RPO group had the 
highest antioxidant enzyme activity of the 4 groups. 

The results of this study showed that the RPD pigs had a 
lower ATTD compared to the other groups because their 
Lactobacillus population was lower. The barrows in the RPA 
group had the lowest overall bacterial population in the il-
eum, but they also had the highest feed intake which caused 
the most backfat. Compared to the other 3 groups, the re-
sults of the RPO group of pigs were the best with regard 
to growth rate and feed conversion, carcass lean percent-
age, Lactobacillus numbers, improved villous height in the 
jejunum and ileum, and antioxidant enzyme activity. This 
study confirmed that the addition of OEO to a RPD can suc-
cessfully improve growth performance, carcass lean per-
centage, and nutrient digestibility in barrows raised for the 
human food industry. 

Reference

1. Cheng C, Xia M, Zhang X, Wang C, Jiang S, Peng J. Supplement-
ing oregano essential oil in a reduced-protein diet improves 
growth performance and nutrient digestibility by modulating 
intestinal bacteria, intestinal morphology, and antioxidative 
capacity of growing-finishing pigs. Animals. 2018;8(9):159.

From The Literature

Summary by Laurie Dohmen, VMD, MS

Supplementing Oregano Essential Oil in a Reduced-Protein Diet Improves 
Growth Performance and Nutrient Digestibility by Modulating Intestinal Bacteria, 

Intestinal Morphology, and Antioxidative Capacity of Growing-Finishing Pigs

Cheng C, Xia M, Zhang X, Wang C, Jiang S, Peng J.

Abbreviations 
ATTD  Apparent total tract digestibility
OEO   Oregano Essential Oil
NPD    Normal protein diet

RPA Reduced-protein diet with chlortetracycline additive
RPD Reduced-protein, amino acid-supplemented diet
RPO Reduced-protein with OEO additive
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Dog aggression is a common problem, especially in animal 
shelters, and it poses a great risk to other dogs, humans, and 
even to the aggressor dog. The probability for resolving be-
havior issues in aggressive shelter dogs is low, which results 
in many of these dogs being euthanized. There are different 
types of dog aggression including dominance aggression, 
fear aggression, food or possessive aggression, and territo-
rial aggression. According to current research, important 
predictors of dog aggression include environmental, expe-
riential, and owner related factors (1, 2). Biological or physi-
ological factors including genetics, gender, hormone levels, 
neuter status, nutrition, and neurological health may also 
come into play (3–6). 

The subjects for this study were 14 male and 17 female 
Pitbull dogs that had been confiscated from a dog-fighting 
ring. All the dogs received behavioral testing and were 

classified as either aggressive (n = 21) or non-aggressive 
(n = 10). All the dogs were fed the same diet except for 1 
dog that was fed a related puppy diet. A fresh fecal sam-
ple from each dog was collected, frozen, and shipped to 
the authors at Oregon State University where they were 
analyzed for fecal microbiome composition. 

The authors identified distinct differences in the micro-
biome composition between aggressive and non-aggres-
sive dogs. Proteobacteria, Fusobacteria, and Bacteroi-
des were abundant in the feces of non-aggressive dogs; 
Firmicutes, Lactobacillus, Dorea, and Turicibater were 
abundant in aggressive dogs. An unweighted statistical 
analysis demonstrated gender differences in microbial 
composition. This study prompts some important ques-
tions for future research on the relationship between mi-
crobiome composition and dog aggression. 

References

1. Hsu YY, Sun LC. Factors associated with aggres-
sive responses in pet dogs. Appl Anim Behav Sci. 
2010;123(3–4):108–123.

2. Roll A, Unshelm J. Aggressive conflicts amongst 
dogs and factors affecting them. Appl Anim Behav Sci. 
1997;52(3–4):229–242.

3. DeNapoli JS, Dodman NH, Shuster L, Rand WM, Gross 
KL. Effect of dietary protein content and tryptophan sup-
plementation on dominance aggression, territorial ag-
gression, and hyperactivity in dogs. J Am Vet Med Assoc. 
2000;217(4):504–508.

4. Duffy DL, Hsu YY, Serpell JA. Breed differences in canine 
aggression. Appl Anim Behav Sci. 2008;114(3–4):441–460.

5. Rosado B, Garcia-Belenguer S, Leon M, Chacon G, Villegas 
A, Palacio J. Blood concentrations of serotonin, cortisol and 
dehydroepiandrosterone in aggressive dogs. Appl Anim Be-
hav Sci. 2010;123(3–4):124–130.

6. Sherman CK, Reisner IR, Taliaferro LA, Houpt KA. Charac-
teristics, treatment, and outcome of 99 cases of aggression 
between dogs. Appl Anim Behav Sci. 1996;47(1–2):91–108.

7. Kirchoff NS, Udell MAR, Sharpton TJ. The gut microbiome 
correlates with conspecific aggression in a small population 
of rescued dogs (Canis familiaris). Peer J. 2019;7:e6103.

From The Literature

Summary by Bernard Fischer, DVM, PhD

The Gut Microbiome Correlates with 
Conspecific Aggression in a Small Population 

of Rescued Dogs (Canis familiaris )

Kirchoff NS, Udell MAR, Sharpton TJ.
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The objective of this study was to investigate the safety and 
efficacy of fecal microbiota transplantation (FMT) on the 
clinical recovery of puppies with acute hemorrhagic diar-
rhea syndrome secondary to virulent canine parvovirus 
infection (CPV). Supportive care is the primary therapy for 
severe CPV enteritis, but recovery is often prolonged, and 
the morbidity and mortality rate is quite high (estimated at 
about 36% when treated and over 90% when untreated). 
The rationale for this study was based on promising re-
sults from modifying intestinal bacterial microbiota as an 
adjunctive treatment for various enteric diseases in human 
and veterinary medicine.

This randomized clinical trial included 66 puppies that were 
treated for parvovirus infection at 2 veterinary hospitals. 
Polymerase chain reaction indicated that all the dogs carried 
CPV-2b. The puppies were divided into 2 equal groups: the 
standard treatment group (STD) received treatment with IV 
fluids and antimicrobials, and the STD + FMT group received 
FMT in addition to the standard treatment. It is important to 
note that the STD + FMT group was on average 1.5 months 
older than the STD group. 

For the FMT protocol, a solution made of 10 g of feces from a 
healthy dog and 10 ml of saline was administered rectally 6 
to 12 hours after admission. The FMT was repeated every 48 

hours until either the diarrhea resolved or a total of 5 treat-
ments had been administered.

Survivors from the STD + FMT group had faster resolution 
of diarrhea (P < 0.001) and shorter hospitalization time (P 
= 0 .001), with a median of 3 hospitalized days, compared to 
the median of 6 days of hospitalization for the STD group. Al-
though the authors did not attribute the outcome of the FMT 
puppies to age, those of us who have treated CPV-infected 
puppies recognize that recovery and survival is anecdotally 
better when puppies are older. Although mortality in the STD 
group was 36.4% (12/33) compared to 21.2% (7/33) in the 
STD + FMT group of puppies, there was no statistical differ-
ence between the groups (P = 0 .174). 

In this study, FMT was associated with faster resolution of 
diarrhea in puppies with parvovirus-infection. 
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Perspectives

Abstract
This paper discusses the correlation of objective signs 
and subjective symptoms with energy level in the pa-
tient. Signs, symptoms, and energy level are primarily 
responsible for vitality and quality of life (QOL). The 
subjective and observable biomarkers of behavior, en-
ergy, appetite, and mood (BEAM), as well as objective 
biomarkers, can be used by both veterinarians and cli-
ents throughout a pet’s life to assess and monitor QOL. 
Patient signs and symptoms can reflect fluctuations in 
molecular mechanisms of mitochondrial function, en-
ergy production, and the molecular biomarker mam-
malian/mechanistic target of rapamycin (mTOR) that 
affect patient homeostasis, energy balance, quality of 
life (QOL), and length of life (LOL). The author postu-
lates that holistically treating patients using BEAM, 
instead of treating animals with the goal to eliminate 
individual symptoms, can maintain and improve their 
QOL and extend LOL. 

Introduction
Quality of life (QOL) is important to consider throughout 
life, but the use of QOL assessments is often limited to 
patients with serious diseases and to assist with the dif-

ficult decision of euthanasia (1, 2). This author suggests 
that patient lives can be improved and prolonged if, in-
stead of just treating individual symptoms, veterinar-
ians also perform QOL assessments (3). The importance 
of considering patient QOL increases as life-limiting and 
serious chronic diseases continue to rise (4–6). 

Quality of life (QOL)
For multiple reasons, the ability to measure the quality 
of life in animals is challenging. The widely accepted 
World Health Organization definition of QOL for hu-
mans is not appropriate for use in domestic species 
because of its reference to culture and values. The QOL 
surveys, in addition to being lengthy, cannot be ap-
plied directly to veterinary patients because many of 
the questions are based on the World Health Organiza-
tion’s definition of QOL (7). 

For the purpose of this article, the Farm Animal Welfare 
Council’s definition of QOL in relation to the lifestyle of 
livestock is used, as it is similar to that of companion 
animal QOL: the ability to live a full life, free of physical, 
mental, and emotional restrictions, such as pain, senility, 
and fear (8).
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Signs and Symptoms as Biomarkers That Can Be 
Used to Assess QOL
Behavior, energy, appetite, and mood (BEAM) are 4 
symptoms that seem to be clinically sensitive, though 
not specific, reflections of physiologic homeostasis and 
QOL (9, 10). BEAM symptoms include behaviors like 
separation anxiety, fears, phobias, and aggression; cel-
lular energy is reflected by changes in activity, such as 
getting up to greet people or length of walks; appetite 
symptoms may present as slower or pickier eating hab-
its; mood, the most subjective part of BEAM, may include 
the pet spending more time alone or barking more fre-
quently. The same BEAM symptoms may have different 
underlying causes. 

Veterinarians primarily use quantitative biochemical 
measurements such as blood chemistry parameters as 
biomarkers that reflect physiologic function. Diagnos-
tic testing of hematocrit, albumin, and serum alkaline 
phosphatase, for example, are excellent indicators. In 
addition to allowing evaluation of objective test results, 
subjective biomarkers such as body condition and BEAM 
can also be used to assess physiologic function, disease 
progression, response to treatment, and treatment effi-
cacy, and can inform medical decisions (11, 12). BEAM 
symptoms are sensitive biomarkers that can indicate in-
ternal abnormalities before a specific diagnosis can be 
made. These subjective symptoms can quickly provide 
caregivers with information about the energy balance 
and QOL of their pets (12, 13). As a reflection of the in-
ternal balance of the patient, BEAM can be used to moni-
tor and maintain a patient’s QOL. Like other biomarkers, 
BEAM symptoms can change quickly in response to pain 
or other physiologic fluctuations, like when a previously 
insatiable pet becomes finicky or skips a meal, and when 
an ordinarily active pet starts sleeping more or becomes 
less interactive (14–16).

While client-reported observations, like symptoms 
and QOL, are viewed as “soft” outcomes by some cli-
nicians and researchers, a growing body of evidence 
shows that these subjective measures are strong pre-
dictors of a patient’s response to treatment (17). Cli-
nicians and researchers can improve their diagnostic 
acumen, provide patients with effective evidence-
based symptom management, and make timely QOL 
interventions when they consider BEAM and other 

subjective assessments along with conventional ob-
jective biomarkers (16). 

QOL, Significance of Symptoms, and mTOR
Optimal mitochondrial function and energy production help 
maintain QOL while maximizing length of life (LOL) (18). 
Mitochondrial function is associated with an important ki-
nase enzyme, mechanistic/mammalian target of rapamycin 
(mTOR). The mTOR protein is part of a signaling pathway 
that affects aging and is associated with canine longevity 
(19–21). mTOR is associated with function of cellular recep-
tors that sense environmental cues, such as whether a cell is 
getting sufficient nutrition (22, 23). Chronic diseases associ-
ated with disrupted mTOR signaling are increasing, includ-
ing type 2 diabetes, obesity, metabolic syndrome, and sever-
al types of cancer (24). In humans, there is growing evidence 
to support that energy balance and mTOR play a critical role 
in the QOL for patients with diseases like cancer (25). 

The mTOR gene and the serine/threonine kinase en-
zyme it codes for are critical for life and are highly evo-
lutionarily conserved (26). The mTOR enzyme helps 
control cell growth and metabolism, is activated in re-
sponse to changes in the environment, and positively 
regulates anabolic processes such as transcription, 
protein synthesis, and mitochondrial metabolism (26). 
At the same time, mTOR negatively regulates catabolic 
processes, such as mRNA degradation, ubiquitin-de-
pendent proteolysis, autophagy, apoptosis, and growth 
factors like insulin and insulin-like growth factor (27). 
In good conditions, mTor signals cells to grow and re-
produce; in times of stress, it shuts down reproduction 
and makes cells stress-resistant so they will live longer. 

The mTOR pathway is one of the underlying molecular 
mechanisms that connects energy, symptoms, muscle 
protein synthesis (MPS), vitality, and QOL by integrat-
ing signals from growth factors, nutrients, mutagens, 
and hormones. For example, upregulation of the mTOR 
pathway induces cell proliferation and inhibits apopto-
sis and autophagy (26). Basic research into mTOR and 
mitochondrial function can be applied to clinical medi-
cine and used to optimize QOL as well as LOL. 

Symptoms such as behavior can be indicative of changes 
in cellular and physiological functions in response to in-
sufficient energy for cellular processes and genetically-
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encoded molecular mechanisms (28). For example, in 
humans, there is a direct relationship between mito-
chondrial function and chronic fatigue syndrome (29). 
The symptoms that define QOL are all dependent on the 
cellular energy required for the optimal function of mo-
lecular pathways and organ systems. These processes 
depend on and consume energy in the form of ATP. The 
conservation of cellular energy like ATP is an important 
factor for the maintenance of homeostasis and good QOL 
in older animals. Frequent client monitoring of symp-
toms such as BEAM proactively can help QOL and LOL. 

Muscle mass and MPS are other important biomarkers 
controlled by cellular energy and molecular mecha-
nisms (30). Weakness in older patients is often due to 
sarcopenia secondary to insufficient energy required 
for the translation of proteins into muscles (31). Energy 
is critical because the most energy consuming process 
in the body is the translation of proteins by processes 
such as MPS (32–34). Other factors that contribute to 
sarcopenia and require sufficient cellular energy in-
clude, but are not limited to, activity level, nutrition, 
chronic inflammation, DNA damage, elevated oxida-
tive stress, mitochondrial dysfunction, and changes in 
hormonal milieu (27). Albumin and HCT are biomark-
ers that reflect alterations in homeostasis and fluc-
tuations of cellular energy; it follows that a decrease 
in these biomarkers can be associated with sarcopenia 
(35). These internal biochemical signs can supplement 
the externally visible, subjective symptom biomarkers 
such as body condition score to predict early problems 
and monitor changes over time.

By appreciating the importance of mTOR-associated 
symptoms and QOL, veterinarians can make appropri-
ate dietary recommendations (26). For example, muscle 
mass is controlled by MPS; as it decreases with age, mo-
bility may decrease, and frailty increases. Sarcopenia has 
been shown to significantly decrease QOL of older people 
(36). In addition to preventing muscle loss by meeting nu-
tritional needs, lifelong conservation of cellular energy by 
working with already activated molecular mechanisms 
reduces energy-consuming translation of new proteins to 
improve physiological function and QOL (32). 

Nutritional modifications that affect mTOR, transla-
tion, and subsequently sarcopenia include increasing 

protein intake and nutrients, such as amino acids and 
fish oils that improve MPS. Other examples of the im-
pact nutrition can have on mTOR activity include the 
improvement in athletic performance and ATP levels 
in athletes who eat beets and use supplements, such as 
omega-3 fatty acids and other polyunsaturated fatty 
acids. Fish oil-derived n-3 polyunsaturated fatty acids 
(n-3 PUFA) have been shown to decrease sarcopenia and 
increase MPS (37). Fish oil supplementation in people 
results in a detectable increase in skeletal muscle n-3 
PUFA that causes positive changes in anabolic signaling 
molecules like mTOR (37). One potential mechanism of 
action is that the n-3 PUFA in fish oils enhances mTORC-
p70S6K1 phosphorylation (38). It has also been shown 
that sirtuin-1, which regulates energy efficiency during 
caloric restriction, inhibits mTOR in dogs and people in 
response to cellular stress (39, 40). Wasted, debilitat-
ed, and sarcopenic patients are just one example of the 
connection between mTor, symptoms, and QOL.

Medications as Consumers of Cellular Energy
Symptoms of abnormal physiologic function are second-
ary to disequilibrium often associated with insufficient 

www.vbma.org


18    AHVMA Journal  •  Volume 56 Fall 2019

energy to maintain equilibrium and normal function. 
The way that symptoms are treated has a direct effect 
on internal balance, symptoms, vitality, and QOL. Over 
the past 60 years, many medical innovations based in 
genetics and molecular medicine have facilitated the 
development of pharmaceuticals that target specific mo-
lecular mechanisms. Despite this "precision" medicine, 
over the past 3 decades there has been an increase in the 
prevalence of several common, yet preventable, diseases 
among companion animals that mirror the increase of 
similar diseases in humans (40). The increase of these 
avoidable common health conditions is of particular con-
cern in dogs and cats because many have a negative ef-
fect on QOL (41). 

Medications that are used to manipulate physiologic 
functions often have unintended effects that utilize 
further cellular energy (42, 43). Cellular energy is de-
creased when there is opposition to innate molecular 
mechanisms. Treatments that work against molecular 
mechanisms cause an increase in disease by increasing 
internal imbalance and decreasing available energy, 
vitality, and QOL (44). Treatments that oppose normal 
function can decrease QOL because while alleviating 
1 set of symptoms, they promote other, more chronic 
ones. For example, this is seen in cases of nephritis 
secondary to treatment with carprofen after an injury. 
The production of novel translation products, such as 
anti-inflammatory proteins, requires additional cel-
lular energy that could be conserved with treatments 
that work with existing translation products, such as 
the proteins used during the inflammatory response 
(45). By definition, anti-pathic treatments work by ac-
tivating novel enzyme systems that utilize cellular en-
ergy for protein synthesis. The longer the duration of 
drug treatment and the higher the dose, the greater the 
chance of undesirable effects and problems that lead 
to prescription of other medications (46). In addition, 
drug dosing commonly ignores the context of individ-
ual variability manifesting as symptoms, or diagnoses, 
which include factors such as age, organ function, and 
prior drug adverse effects.

Drugs that target specific processes can be useful in 
acute situations or to support body functions, such as 
the use of pimobendan for dogs with heart disease. How-
ever, as mentioned previously, cellular energy can be de-

creased by drugs that activate novel cellular processes 
and the mTOR system, thereby preventing some patients 
from getting better with drugs alone. When drug inter-
vention alone fails, vitality and energy-building lifestyle 
modifications, such as fresher diets and increased exer-
cise, can improve the QOL for many patients.

Signs and symptoms result from the dynamic fluctua-
tion of physiologic processes and the molecular mecha-
nisms that cause them. Maintaining homeostasis is the 
body's best defense from infection and environmental 
stress. Medications that modify symptoms may have 
short-term benefits, but they usually alter self-healing 
and self-regulating functions in some way (47). In addi-
tion, lifestyle errors, such as inadequate diet and prior 
symptom manipulation, cause a decrease in QOL. To 
improve health and cure chronic disease, the whole life 
and its quality must be improved, which probably re-
quires more than drugs. 

The author postulates that manipulating symptoms not 
only lowers cellular energy, but also contributes to the 
increasing incidence of chronic diseases and cancer. 
Chronic diseases may be decreased by working with 
the body, rather than opposing it, by using homeopa-
thy, Ayurveda, or Traditional Chinese Veterinary Medi-
cine (48, 49). The Vitality and Balance System, intro-
duced previously, enables veterinarians to maintain a 
patient’s dynamic equilibrium and QOL by integrating 
conventional, physiologic-based veterinary medicine 
with homeopathy to help the veterinarian preserve a 
patient’s internal vitality and energy required for well-
ness and QOL (50).

Energy Conservation, Cancer, BEAM, and QOL
Patients with cancer provide an important example of 
the association between cellular energy and QOL symp-
toms. It is well-documented that mitochondrial metab-
olism and cellular energy, quantifiable with mTOR, play 
central roles in the development of cancer (47, 49). In 
addition to their bioenergetic functions, mitochondria 
participate in processes that are central to the devel-
opment of cancer, including transcriptional regulation, 
cell death, and malignant transformation (25). 

Treatments that conserve cellular energy can maintain 
homeostasis and QOL for all patients. However, monitor-
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ing and maintaining QOL may be even more important for 
the patients with advanced cancer, poor prognoses, and 
decreased LOL. In human medicine, the ratio of expected 
LOL and QOL is especially important because treatment 
options, such as chemotherapy and radiotherapy, can in-
crease LOL while decreasing QOL (48, 51). In both hu-
man and animal patients, frequent home monitoring of 
the subjective biomarker BEAM is particularly helpful in 
guiding treatment-based decisions to maintain QOL, es-
pecially since many potentially toxic treatments do not 
have any evidence-based benefit (52, 53). 

Treatments that conserve energy may improve outcomes 
and prove to be especially useful for cancer patients. Even 
with very serious and often end-stage diseases, when the 
expected LOL is short, some patients can fully recover and 
return to a normal QOL (54). Although this observation 
remains unexplained, it may be related to individual vital-
ity and energy conservation. The number of these seem-
ingly miraculous recoveries may be increased by a shift 
in emphasis from symptom elimination treatments to the 
conservation of cellular energy with monitoring of BEAM, 
abnormal symptoms, and QOL.

Conclusion
To the authors’ knowledge, this is the first report corre-
lating mTOR, cellular energy, symptoms, and QOL. QOL 
and LOL require conservation of cellular energy. The 
use of anti-pathic drugs to modify signs and symptoms 

may be associated with the current trend of increasing 
chronic disease because they require cellular energy 
to produce novel translation products (25, 32). Treat-
ments such as homeopathy and Traditional Chinese 
Veterinary Medicine use less cellular energy because 
they do not increase the translational production of 
proteins. Biomarkers like BEAM and mTOR can be used
to monitor energy balance and to optimize vitality and 
QOL throughout life, thus maximizing LOL (41, 48). 

The subjective symptom biomarker BEAM is a tool that 
guardians can use at home to assess their pets’ energy 
balance and QOL. In the author's experience, the holistic 
approach of monitoring and quantitating BEAM symp-
toms has been a reliable measure of patient QOL that has 
helped reduce the fears clients have concerning their 
pets’ symptoms. This approach can be explained to cli-
ents simply and easily and makes them more willing 
to persist patiently with gentle supportive care while 
their pets heal. When clients understand the meaning of 
symptoms and monitor BEAM as a reflection of physi-
ologic changes and internal balance, they often choose 
to avoid eliminating symptoms quickly or harshly. When 
clients use subjective assessments like BEAM and en-
gage in QOL based decision-making with their veterinar-
ian, their fear of signs and symptoms will decrease and 
they will tend to be more compliant, and their pets may 
have better treatment outcomes (55). 
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Case Report

Abstract 
Homeopathic practitioners consider the totality of signs 
to determine the best medicine that will ease suffering 
and maintain quality of life. Homeopathic prescribing 
improved the lives of 3 cats, enabling them to live normal 
lives until they died peacefully at home with their care-
givers nearby.
 
Introduction 
The humane option of euthanasia is available to vet-
erinary patients with terminal conditions and for those 
who are experiencing unavoidable suffering. The choice 
to euthanize is often the last resort after failure of mul-
tiple treatments or due to financial constraints. Homeo-
pathic treatment is an alternative for clients who de-
cline conventional therapy and further diagnostics but 
want symptomatic relief for their companion until it is 
time for their natural and peaceful passing. 
 
The advantages of homeopathy include ease of admin-
istration, a wide range of doses that address numerous 
conditions, gentle action that is suitable for many debili-
tated patients, and the ability for 1 medicine to address 
multiple physical and mental issues. The primary goal 
of conventional veterinary treatment is to cure the pa-

tient. Once it is determined that the possibility of a cure 
is unlikely, the focus changes to palliative care with 
treatments such as intravenous or subcutaneous fluids, 
parenteral nutrition, and pain management. In a review 
of current literature on veterinary hospice and pallia-
tive care, Goldberg suggested that conventional veteri-
nary treatment can be burdensome, especially when the 
ultimate goal of cure is unlikely (1). By contrast, homeo-
pathic treatment is not distressing, and there is no dif-
ference in cost or the selection of the medicine between 
curative and palliative care. The distinction between 
treatment for a cure and palliative care may be useful 
for clients deliberating over the extent of their animal’s 
discomfort or distress and the significant cost of con-
ventional medical treatment; cognizance of discomfort 
or distress is particularly salient when addressing the 
needs of non-verbal patients. But the same homeopathic 
medicine that cures a young vital patient can palliate a 
hospice patient demonstrating the same signs.
 
The increasing interest in palliative and hospice care for 
humans is making this approach to treatment a new phe-
nomenon (1, 2). Although 96% of veterinary colleges in 
the U.S. provide training in end-of-life issues, the degree 
of attention to palliative care, hospice care, and related 
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topics may be lacking (1). An increase in published articles 
regarding end-of-life care reflects the growing interest in 
this field, and attention to this topic is likely to increase 
within the veterinary medical community (1).

Case 1: Feline Cardiomegaly
At 2 years of age, a spayed female, domestic shorthair cat 
began treatment with homeopathic medicine for cystitis 
accompanied by a chill, which resolved. At 3 years of age, 
the main sign she was treated for was liquid projectile 
diarrhea with gas and sometimes blood. After defecat-
ing, there were times she would pace, cry, and then vom-
it; this seemed to ease her apparent discomfort. Her ab-
domen was tender when palpated, she would cry when 
picked up, and she was reluctant to jump up or stretch 
in preparation to jump down from a high surface. These 
attacks of gastrointestinal disease recurred approxi-
mately yearly until she reached the age of 18 years. Each 
episode rapidly resolved in response to homeopathic 
medicines, usually Sepia (3 pellets PO) (a). 
 
At 4 years of age, detection of a systolic murmur led to 
the radiographic diagnosis of cardiomegaly. Treatment 
was initiated with diltiazem but was discontinued due 
to a poor response. The attending veterinarian warned 
of the possibility of sudden death due to heart failure, 
but episodes of collapse were the only signs she had in 
relation to heart disease; these episodes did not occur 
during the year before her death. 
 
The patient aged well and demonstrated only mild signs, 
such as irritability, especially when her hindquarters 
were touched, and occasional yellow mucus discharge 
from both eyes. She preferred warmth from sunlight, 
heaters, blankets, or being in the hot garage. She would 
seek attention when unwell or stressed.
 
During the last year of her life, she was usually comfort-
able, had a good appetite, enjoyed supervised outdoor 
walks, and had an overall interest in life despite a few 
health issues. She had a nail bed infection with green 
purulent discharge that responded rapidly to Calendula/
salt water soaks (10 drops of Calendula tincture in 1/2 
cup warm water with 1.25 ml salt, twice daily for 4 days) 
and a dose of Phosphorus 50M (3 pellets PO, given once) 

(a). She had a few other brief periods of discomfort, in-
cluding a few bouts of vomiting that resolved with Ar-
senicum album, and periodic episodes of depression. Dur-
ing this year, homeopathic medicine was given according 
to her changing signs; she received occasional doses of 
Phos from 10M up to 50M (3 pellets PO, given once) (a), 
followed by Mezereum 30C (3 pellets PO, given once) (b), 
Calcarea carbonica 6C (3 pellets PO, given twice, 4 days 
apart) (a), Veratrum album 30C (3 pellets PO, given once) 
(b), and finally slowly increasing doses of Ars-a from 6C 
to 200C (3 pellets PO, given once every 2 days as needed 
for restlessness) (a). Each dose brought relief. 
 
As is common with cats nearing the end of life, she 
stopped eating 9 days before she died but continued to 
drink, rest, and walk outside. She received her last medi-
cine, Ars-a 200C, 2 days before she died at 19 years of 
age. Her passing was peaceful, and the client was grate-
ful and appreciative.
 
Case 2: Hyperthyroidism
On April 21, 2016, a 16-year-old, spayed female, 8 lb (3.6 
kg) (BCS 3/9), domestic shorthair cat presented for ho-
meopathic treatment of hyperthyroidism and renal in-
sufficiency (IRIS stage 3) that was diagnosed 2 months 
prior (T4 5.9 μg/dL [reference interval, 0.8 μg/dL–4.8 
μg/dL]; BUN 53 mg/dL [reference interval, 12 mg/dL–30 
mg/dL]; creatinine 2.9 mg/dL, [reference interval, 0.8 
mg/dL–2.1mg/dL]). The client had been able to manage 
her cat’s symptoms with homeopathic treatment since 
2010 and wanted to continue with this mode of therapy. 
The patient’s history included rodent ulcers, recurrent 
vomiting and diarrhea, and ear infections. These condi-
tions had been treated suppressively with injections of 
long-acting steroids, as well as frequent doses of Phos 
LM4 and combination homeopathic medicines. 
 
A detailed history and thorough study of the cat’s symp-
tomatology and treatment responses was completed. On 
April 26, 2016, after careful evaluation of her signs, both 
current and historically suppressed, she was given a 
dose of Lycopodium LM1 (1 pellet dissolved in 125 ml wa-
ter for the stock solution, shake bottle 10 times, remove 
15 ml and add it to 125 ml of water for the dilution, dose 
1.25 ml PO, given once) (c). Her behavior of following her 
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guardian around and vocalizing eased with infrequent 
single doses of this medicine approximately every 10 
days. Her weight was 8.2 lb (3.7 kg) (BCS 3/9).
 
In September 2016, she developed horizontal nystagmus 
with loss of balance. This was a recurrence of a condition 
from 2006 that had originally developed after multiple 
medicines were prescribed for aural pruritus, including 
enrofloxacin, steroids, and an otic preparation contain-
ing thiabendazole, dexamethasone, and neomycin (d); a 
combination homeopathic product containing Ars-a 8X, 
Calc-carb 12X, and Chenopodium anthelminticum 8X and 
3C (i); and a combination homeopathic product contain-
ing Calendula officinalis 2X, Verbascum thapsus 2X, and 
Pulsatilla 2X (e). Her BUN had decreased to 35 mg/dL 
(reference interval, 12 mg/dL–30 mg/dL) along with her 
creatinine (2.2 mg/dL [reference interval, 0.8 mg/dL 
–2.1 mg/dL]), but her T4 value had increased to 6.9 μg/
dL (reference interval, 0.8 μg/dL–4.8 μg/dL). She also 
had an increased ALT of 144 IU/L (reference interval, 10 
IU/L–108 IU/L). 
 
The increase in her thyroid hormones and liver enzymes, 
together with the emergence of previously suppressed 
signs, was an indication for a new medicine. After treat-
ment with Silica LM1 (1 pellet dissolved in 125 ml of wa-
ter for the stock solution, shake bottle 10 times, remove 
15 ml and add it to 125 ml of water for the dilution, dose 
1.25 ml PO from a fresh dilution once every 2 weeks) (g), 
the patient’s vestibular disease improved and her weight 
increased to 9.4 lbs (4.3 kg) (BCS 4/9). 
 
In January 2017, at a weight of 9.3 lb (4.2 kg) (BCS 4/9), 
her digestive issues recurred with the predominant 
signs of diarrhea, vomiting, and loss of appetite. It was 
apparent that she was no longer responding to Sil. 
 
In November 2017, she became very frisky and playful in 
response to Natrum muriaticum LM1 (1 pellet dissolved 
in 125 ml of water for the stock solution, remove 15 ml 
and add it to 125 ml of water for the dilution, dose 1.25 
ml PO from a fresh dilution once every 3 weeks) (g), and 
the client described her as being “100% improved from a 
year ago,” though her body weight had dropped to 7.2 lb 
(3.3 kg) (BCS 3/9). While the patient’s thyroid hormones 
and ALT continued to rise (T4 > 10.0μg/dL [reference 

interval, 0.8 μg/dL–4.8 μg/dL]; ALT 197 IU/L [reference 
interval, 10 IU/L–108 IU/L]), her BUN and creatinine re-
turned to normal. Her dental issues became aggravated 
and progressed from gingivitis and tartar to abscessa-
tion and gingival recession. The client was resistant to 
allow dental cleaning with possible extractions because 
of the anesthetic risk. On March 25, 2018, after a dose of 
Sep 30C (3 pellets PO, given once) (a), the client observed 
that she was more comfortable, had more ease prehend-
ing and masticating food, and her constant salivation 
stopped. Her body weight was 7.0 lb (3.2 kg) (BCS 3/9).
 
In spite of careful homeopathic prescribing based on the to-
tality of signs, her weight continued to drop to 4.8 lb (2.2 kg) 
(BCS 1/9) by April 2018. Yet, even at the advanced age of 18 
years, she continued to enjoy trips outside, related well to 
her caretaker, and still played occasionally, 
 
A month prior to her death, the patient still had the abil-
ity to respond to a dose of Sep 30C (3 pellets, PO) (b) to 
palliate her troublesome signs and to maintain an ade-
quate quality of life. She passed in April 2018 at 18 years 
of age. The day before she died, the client was pleased to 
report that the patient accompanied her on her normal 
walk in the property behind the house.
 
Case 3: Hyperthyroidism
On September 10, 2013, a 20-year-old, spayed female, 
4 lb (1.8 kg) (BCS 2/9), domestic shorthair cat was 
presented for general homeopathic care. She had been 
diagnosed with hyperthyroidism 5 months previously 
(T4 7.5 μg/dL [reference interval, 0.8 μg/dL–4.7 μg/
dL]), but the client declined treatment with methima-
zole and radioactive iodine. For the previous 2 years, 
the patient had intermittent diarrhea that was non-
responsive to conventional treatment; she also vocal-
ized excessively. Both signs resolved by October 12, 
2013, subsequent to infrequent doses of Calc-c LM1 (1 
pellet dissolved in 125 ml of water for the stock solu-
tion, shake bottle 10 times, remove 15 ml and add it 
to 125 ml of water for the dilution, dose 1.25 ml PO 
from a fresh dilution twice weekly) (c), followed by 
Calc-c LM2 (a total of 8 doses) (1 pellet dissolved in ½ 
cup of water for the stock solution, remove 15 ml and 
add it to 125 ml of water for the dilution, dose 1.25 ml 
PO from a fresh dilution twice weekly) (c). She began 
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playing again and chasing her ball, which she had not 
done for the past 2 years.

The patient did well until July 12, 2014, when she de-
veloped diarrhea that was unresponsive to Calc-c and 
increased thirst which caused her to drink for 5–10 
seconds a few times a day. She responded to treatment 
with subcutaneous fluids given at home (sodium lactate, 
100 ml once daily), and 3 doses of Ars-a 6X (3 pellets PO 
twice daily) (source unknown), followed by a single dose 
of Ars-a 30C (3 pellets PO given once) (a). The diarrhea 
resolved, and by July 16, she began exhibiting normal be-
haviors again, such as purring, asking for food, wanting 
to be stroked, and even playing, which she had not done 
since the diarrhea recurred. 
 
On July 24, 2014, an old sign of squatting and trying to 
urinate returned. The urinary tract signs resolved in re-
sponse to subcutaneous fluids and a single dose of Calc-c 
LM2 from the stock solution used previously. 
 
Over the next 5 weeks, the patient was eating and drink-
ing normally, sleeping deeply, resting comfortably, and 

urinating and defecating normally; she was acting well 
until 2 days before her death. 
 
On August 31, 2014, she had begun twitching just before 
falling asleep. These signs were not bothersome to the 
patient or the client. No further medicine was adminis-
tered, and her twitching subsided the following day.
 
Just before she died, on September 2, 2014, at 21 years 
of age, she reached out and pulled her caretaker’s 
hand against her face. This never-to-be-forgotten mo-
ment was possible because her body functions were 
able to wind down naturally and in an orderly fashion 
towards death. 
 
Discussion
Homeopathy is an effective treatment for all life stages, 
providing curative care for all ages of animals and pal-
liative care for terminal patients. Often, near the end of 
life, frequent changes of medicine are required as signs 
evolve and change (2). Unlike traditional medical man-
agement, the methodology of homeopathic medicine 
selection does not change; the same homeopathic medi-
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cine that matches the total signs of the case and acts 
curatively at an early stage of illness also provides the 
most reliable palliation for terminal patients. This is in 
contrast to non-homeopathic care, which changes once 
the animal is determined to have an incurable condition. 
As recommended by Downing, once a patient is deemed 
incurable in the traditional medical scenario, the treat-
ment should be immediately changed to purely pallia-
tive, which addresses comfort of the patient and their 
family rather than managing the disease itself (2).

When treating homeopathically, the client is often re-
lieved of the difficult decision of whether to palliate or 
pursue intensive and expensive conventional treatment. 
Therefore, the client can focus entirely on patient care 
and quality of life.
 
In Case 1, the patient enjoyed life with homeopathic 
treatment for 15 years after being diagnosed with car-
diomegaly. This was the alternative treatment to diltia-
zem, furosemide, and other medicines to counteract the 
side effects. In the year prior to the patient’s passing, the 
homeopathic medicine was changed according to the 
signs of the patient. This change simply involved select-
ing a different homeopathic medicine rather than the se-
lection of a new methodology of treatment characteristic 
of conventional medicine.
 
The return of previously-suppressed signs is a com-
mon response to a deeply-acting homeopathic medicine 
which goes to the root of the disease and is an indication 

that the homeopathic medicine matches the totality of 
signs and covers the whole case. Even terminal patients 
can respond to homeopathic medicine in this manner. 
This was evident in case 2 when the cat displayed a pre-
viously suppressed condition of nystagmus, and in case 
3 with the return of signs of cystitis. In both these cases, 
the signs affirmed that the homeopathic medicine cov-
ered the entire case. 
 
In Case 2, Sil matched the patient’s anorexia, rodent ul-
cers, vomiting, diarrhea, ear infections, and nystagmus 
with vertigo. Although feline patients can spontaneously 
recover from vestibular disease, the positive response of 
her body weight increasing to normal is likely attribut-
able to the homeopathic medicine. It is likely that conven-
tional medications would have normalized her thyroid 
hormones with concurrent progression of renal failure. 
From a homeopathic perspective, conventional medicine 
suppresses the patient’s vitality and redirects their ill-
ness from 1 organ system to another. Even though this 
heavily suppressed patient could not respond consis-
tently to her curative homeopathic medicine, she contin-
ued to be comfortable and interactive for 2 years after 
the diagnosis of hyperthyroidism.
 
In Case 3, Calc-c was selected based on the following 
signs: the patient’s desire for company, her poor mem-
ory (as demonstrated by her tendency to vocalize and 
wander when alone), the historical sign of aural polyps 
(AD), hematuria, her desire for milk, the nodule on her 
thyroid, hematochezia, and chronic loose stool with a 

foul odor (Figure 1). Calc-c covers all 
of these signs, and thus was able to 
give this patient another year of qual-
ity life, even returning her to playful 
behavior from 2 years earlier.
 
Not infrequently, the decision to eu-
thanize is the most difficult of all de-
cisions made during the lifetime of 
our animal companions. Many clients 
are reluctant to force an abrupt end 
to their animal’s life, yet they want 
to ease suffering. Homeopathy is a 
treatment option that avoids the nu-
merous and often debilitating side ef-
fects of conventional medications, in-

Figure 1. Case 3
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cluding those used for pain management. Homeopathic 
medicines, selected according to the specific signs of the 
patient, relieve terminal signs, ease pain, and clear the 
mental state. The action of a carefully chosen medicine 
can provide relief to caregivers as well when they see 
their companion is finally able to rest while they peace-
fully await the next phase, whether it is a respite from 
disease or a quiet ending. By easing the troublesome 
signs, homeopathy nurtures the human-animal bond, 
and precious time together can be fully appreciated.

Homeopathic medicines that match every sign are able 
to cause the most salutary response in a patient. The 
ideal homeopathic medicine in terminal patients may 
translate to a peaceful ending of life; in patients retain-
ing enough vitality, a well-chosen homeopathic medicine 
can rejuvenate the patient and possibly add years to 
their life. 

Endnotes

a. Size #15, Washington Homeopathic Products, Berke-
ley Springs, WVA.

b. Size #15, Natural Health Supply, Santa Fe, NM.

c. Size #15, Boiron, Newton Square, PA.

d. Tresaderm®, Merial, Lyon, France.

e. WrmClear®, HomeoPet, Westhampton Beach, NY (also 
contains Cina 4X, Cucurbita pepo, semen 2X and 4X, Ferrum 
phosphoricum 12X, Filix mas 4X and 3C, Granatum 3X and 
3C, Kamala 3X and 3C, Naphthaline 5C, Natrum muriaticum 
6X, Natrum phosphoricum 6X, Nux vomica 8X, Silica terra 
12X, Spigelia anthelmintica 4X, Sublimated sulphur 6X, Teu-
crium marum 4X, Thymol 4X, and Triticum repens 3X)

f. http://www.goodpet.com/dogs/ear-relief-1-oz/ (also con-
tains Causticum 3X, Conium maculatum 3X, and Kali muri-
aticum 3X)

g. Size #10, Natural Health Supply, Santa Fe, NM.

h. Figure 1: Mind; Memory; poor from Boenninghausen 
CMF. Repertory from MacRepertory [computer program]. 
Version 5.7. San Rafael, CA: Kent Homeopathic Associates, 
and remainder of graph from Pitcairn RH and Jensen W. 
New World Veterinary Repertory from MacRepertory [com-
puter program]. Version 5.7. San Rafael, CA: Kent Homeo-
pathic Associates.
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Review

Abstract
The use of specific herbal treatments to support animal 
patients nearing the end of their life is expanding as 
more attention is given to hospice and palliative care. 
A literature review of some of the most commonly used 
herbs was conducted to address their specific actions 
and available evidence for their benefit to these pa-
tients. Herbs reviewed include ashwagandha (Witha-
nia somnifera), ginger (Zingiber officinale), chamomile 
(Matricaria recutita), calendula (Calendula officinalis), 
marshmallow (Althaea officinalis), and licorice (Glycyr-
rhiza glabra).

Introduction
End-of-life care is growing in importance in veterinary 
medicine as owners and clinicians seek better ways 
to improve quality of life through pain management 
and palliation. Decisions for treatment and care vary 
greatly among caregiving families and are based on 
their own life experiences, limitations, and opportuni-
ties. As veterinarians, we are best positioned to offer 
education about signs of animal discomfort and dis-
tress, disease progression, prognosis, and treatment 
options. When a cure is no longer likely, palliative or 
comfort care is often a welcome option as patients 
near the end of their life. There are many possibilities 

for comfort care, including environmental adaptations 
such as padded bedding, ramps, steps, or carpet run-
ners covering slick floors as well as medications for 
pain, nausea, or respiratory distress. Our clients may 
have different preferences for treatments, and our pa-
tients may have varying needs. A team approach helps 
to keep treatment options open, and referrals among 
colleagues can be used when a different approach is 
needed or desired. 

Concerns have been voiced from conventional practi-
tioners that the use of complementary therapy may de-
lay needed treatments and increase animal suffering. 
Awareness of all potential therapeutic options and time-
ly recognition of clinical signs of pain and discomfort in 
animals can help to allay these concerns. Often comple-
mentary therapies, especially when instituted early in 
the disease process, can improve the comfort of our 
animal patients and reduce the need for pharmaceuti-
cal and other more aggressive treatments that might be 
less than ideal for fragile patients nearing the end of life. 
Herbal medicine is 1 of many treatment possibilities for 
animal end-of-life and palliative care and can be used in 
combination with other therapies, complementary and 
conventional, including most pharmaceutical drugs, es-
pecially when pain management is an issue.
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Clinical Signs of Discomfort
In animals, we have the legal and often welcome option 
of euthanasia for patients reaching the end of life and 
showing signs of discomfort or distress. We also have 
a wide array of treatment modalities to allay this dis-
comfort, delaying or even eliminating the need for eu-
thanasia. Palliative care can allow patients to continue 
to live longer with an improved quality of life (1). In an-
imal hospice, clinical signs of discomfort often become 
a larger concern than the underlying disease process, 
though both should be taken into account along with 
the animal’s individual needs. Early initiation of pallia-
tive treatments is important for preemptive manage-
ment and avoidance of crisis situations. This is an area 
where herbal medicine can be especially beneficial in 
patient care. 

Some of the most concerning signs seen in animals in-
clude pain, respiratory distress, anxiety, seizures, nau-
sea, vomiting, diarrhea, bleeding, and skin lesions. Herb-
al medicine can address many of these issues through 
multiple pathways of action. A survey of veterinary 
herbal practitioners from around the world revealed 
the multitude of herbal treatment options used for these 
varying conditions (a):

Pain: corydalis (Corydalis yanhusuo), meadowsweet (Fili-
pendula ulmaria), willow (Salix alba), pukatea (Laurelia 
novae-zelandiae), cramp bark (Viburnum opulus), vale-
rian (Valeriana officinalis), cannabis (Cannabis sativa), 
black cohosh (Actaea racemosa), black haw (Viburnum 
prunifolium), Indian pipe (Monotropa uniflora), Jamaica 
dogwood (Piscidia erythrina), noni (Morinda citrifolia)

Gastrointestinal conditions including vomiting, diar-
rhea, ulcers, motility disorders, fecal incontinence: 
marshmallow (Althea officinale), meadowsweet (Fili-
pendula ulmaria), licorice (Glycyrrhiza glabra), fennel 
(Foeniculum vulgare), flax seed (Linum usitatissimum), 
blackberry (Rubus fructicosis), ginger (Zingiber offici-
nale), chamomile (Matricaria recutita), slippery elm (Ul-
mus fulva), agrimony (Agrimonia eupatoria), green tea 
(Camellia sinensis), boldo (Peumus boldus), dandelion 
(Taraxacum officinale), papaya (Carica papaya), plantain 
(Plantago major), bupleurum (Bupleurum falcatum), psyl-
lium (Plantago ovata)

Renal/urinary conditions including renal disease, blad-
der infection, incontinence, atony: milk thistle (Silybum 
marianum), crataeva (Crataeva nurvala), uva ursi (Arc-
tostaphylos uva-ursi), rehmannia (Rehmannia glutinosa), 
marshmallow (Althea officinale), cranberry (Vaccinium 
macrocarpon), cornsilk (Zea mays), dandelion (Taraxa-
cum officinale), buchu (Agathosma betulina), chanca pie-
dra/ stonebreaker (Phillanthus niruri)

Respiratory conditions including dyspnea, upper and 
lower respiratory signs: marshmallow (Althea officinale), 
white horehound (Marrubium vulgare), licorice (Glycyr-
rhiza glabra), echinacea (Echinacea spp.), thyme (Thymus 
vulgaris), mullein (Verbascum thapsus), elder (Sambucus 
nigra), lobelia (Lobelia inflata), bloodroot (Sanguinaria 
canadensis), Seneca snakeroot (Polygala senega), sundew 
(Drosera rotundifolia, D. angelica, etc.)

Cardiovascular conditions including tachycardia, brady-
cardia, hypertension, hypotension, bleeding: hawthorn 
(Crataegus spp.), motherwort (Leonurus cardiaca), lemon 
balm (Melissa officinalis), astragalus (Astragalus mem-
branaceus), garlic (Allium sativum), yarrow (Achillea mil-
lifolium), lily of the valley (Convallaria majalis), valerian 
(Valeriana officinalis)

Musculoskeletal conditions including arthritis, muscle 
tension, pain: boswellia (Boswellia serrata), gotu kola 
(Centella asiatica), cramp bark (Viburnum opulus), devil’s 
claw (Harpagophytum procumbens), Solomon’s seal (Po-
lygonatum biflorum), turmeric (Cucurma longa), ginger 
(Zingiber officinale), yucca (Yucca spp.), valerian (Valeri-
ana officinalis), cat’s claw (Uncaria tomentosa)

Dermatological conditions such as decubitus ulcers: 
comfrey (Symphytum officinale) topically, calendula 
(Calendula officinalis), chamomile (Matricaria recutita), 
green tea (Camellia sinensis), plantain (Plantago major), 
burdock (Arctium lappa), schisandra (Schisandra chinen-
sis), gotu kola (Centella asiatica), orange ball (Buddleja 
globosa), aloe (Aloe vera), noni (Morinda citrifolia), echi-
nacea (Echinacea spp.)

Neurological including seizures, cognitive dysfunction, 
restlessness, anxiety: bacopa (Bacopa monnieri), skull-
cap (Scutellaria lateriflora), passionflower (Passiflora in-
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carnata), valerian (Valeriana officinalis), catnip (Nepeta 
cataria), oats (Avena sativa), gingko (Ginkgo biloba), gotu 
kola (Centella asiatica), Saint John’s wort (Hypericum per-
foratum), Solomon’s seal (Polygonatum biflorum), alfalfa 
(Medicago sativa), hops (Humulus lupulus)

As can be seen by this survey, there are many possible 
herbal choices and much overlap in effect for various 
clinical signs of concern. Herbs are chosen for different 
purposes in individual cases. For example, herbs for pain 
may be chosen for additional properties such as anti-in-
flammatory, anti-anxiety, or muscle relaxation. 

A literature review using PubMed and the Natural Medi-
cines database was conducted to provide an overview 
of a small assortment of commonly used herbs in pallia-
tive care. Many botanicals used therapeutically for ge-
riatric medicine have unique qualities of enhancing the 
immune system as well as general cell and organ func-
tion through multiple pathways. The focus of this review 
is on herbal actions and their potential benefits for the 
palliation of clinical signs that may cause discomfort in 
animal patients. 

Ashwagandha (Withania somnifera)
Ashwagandha has been used in Ayurvedic medicine for 
thousands of years, especially in geriatric and malnour-
ished patients, as an overall tonic to support general body 
functions and to build strength and vitality. It is known 
for anti-inflammatory, antioxidant, anti-neoplastic, im-
munomodulatory, anti-anxiety, and stress protective ac-
tions, among others, and has been found anecdotally by 
clients to make their animals feel better and have more 
energy (2). Ashwagandha is considered an adaptogen in 
herbal medicine, meaning it helps the body to adapt to 
physical, emotional, and environmental stress, supports 
normal metabolic functions including the endocrine and 
immune systems, and is non-toxic and safe for long-term 
use (2, 3). At very high doses, ashwagandha can cause 
abortion and gastrointestinal discomfort including di-
arrhea or vomiting, and it may potentiate the effects of 
sedative and anxiolytic medications (2). Ashwagandha 
is used as a general supportive herb in geriatric patients 
and those nearing the end of life, especially those hav-
ing osteoarthritis, neoplasia, inflammatory conditions, 
anxiety, and general debilitation. 

Anti-Inflammatory, Antioxidant, Organoprotective, 
and Antineoplastic Effects
Several molecular targets have been identified to ex-
plain ashwagandha’s actions in vivo, particularly the 
anti-inflammatory, antioxidant, antineoplastic, and im-
munomodulatory effects. The steroidal lactone witha-
nolide, withaferin A, is an important constituent that is 
commonly studied. In vitro studies have shown witha-
ferin A to inhibit nuclear factor kappa B (NF-κB) activa-
tion, and in various cancer cell lines to induce apoptosis, 
inhibit angiogenesis, and inhibit cell proliferation (4). 
Chronic inflammatory diseases can activate the NF-κB 
pathway, and withaferin A was found to block this path-
way by modulation of cellular thiols thereby inhibiting 
T-cell and B-cell activation, proliferation, and function, 
in turn reducing the production of inflammatory cyto-
kines (5). 

In addition to having antineoplastic activities, ashwa-
gandha acts to protect organ function. When used as a 
pretreatment adjunctive therapy for radiation in rats, it 
was protective against hepatotoxicity caused by oxida-
tive stress and enhanced upregulation of liver-protec-
tive heme oxygenase–1 (6). Gentamicin-induced renal 
toxicity in rats was reversed significantly, with the most 
effective dose found to be 500 mg/kg (7).

Musculoskeletal Support
In an 8-week randomized, double-blind, placebo-con-
trolled clinical study, human patients with knee joint 
pain and discomfort were significantly improved with 
twice daily dosages of 125 mg and 250 mg of a standard-
ized aqueous extract of ashwagandha root and leaves 
as compared to a placebo. There was a significant dose-
related improvement of scores for knee swelling, pain, 
stiffness, disability, time to effect, and use of rescue pain 
medication (8). 

In a randomized controlled trial of healthy human 
weightlifting subjects, ashwagandha was found to sig-
nificantly increase muscle mass and strength while 
decreasing serum creatine kinase caused by muscle 
injury compared to a placebo group (9). Along with its 
many supportive benefits, this may indicate an addi-
tional use of ashwagandha for geriatric patients with 
muscle loss. 
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Anti-Anxiety Effects
Ashwagandha was shown in a prospective, randomized, 
double-blind, placebo-controlled study to reduce stress 
and anxiety in human patients with a history of chron-
ic stress by significantly reducing blood cortisol levels 
as well as clinical signs measured in stress-assessment 
scales (10).

Ginger (Zingiber officinale)
Ginger root, along with turmeric and other food-based 
herbs, has been found to have significant anti-inflam-
matory and antioxidant actions, and has caught the at-
tention of the mainstream medical profession. These 
plants are often recommended as dietary additions 
due to their safety, effectiveness, and palatability. For 
our animal patients, ginger has been used for its anti-
inflammatory effect, as an antiemetic for cancer, renal 
disease, and other conditions, as a neuroprotective in 
cognitive decline, as well as a circulatory stimulant, 
and a general warming herb for patients that are affect-
ed by colder temperatures or poor circulation. Ginger is 
a hot, spicy herb and can cause excessive body heat or 
heartburn at higher doses.

Musculoskeletal Support
In a randomized, double-blind, placebo-controlled clini-
cal trial, human patients with knee osteoarthritis were 
supplemented with 500 mg ginger root twice daily for 
3 months and found to have decreased serum levels of 
proinflammatory cytokines tumor necrosis factor-α 
(TNF-α) and interleukin (IL)-1β as compared to the pla-
cebo group (11). A parallel study also found decreases in 
the inflammatory indicators nitric oxide and C-reactive 
protein in serum samples after 3 months of supplemen-
tation with ginger (12). TNF-α and IL-1 are mediators in 
the induction of NF-κB, which activates inducible nitric 
oxide synthase (iNOS), cyclooxygenase-2 (COX-2), and 
lipoxygenase pathways to produce nitric oxide, prosta-
glandins, and leukotrienes, thereby causing inflamma-
tion. This inflammatory process is inhibited by gingerols 
and shogaols, phenolic compounds found in ginger (13). 

Gastrointestinal Support
The anti-inflammatory action of ginger has been stud-
ied in vitro to understand its use as a gastrointestinal 
barrier protectant. 6-Shogaol, a commonly studied con-

stituent of ginger, was found to inhibit a barrier distur-
bance induced by TNF-α, to inhibit signaling of phospha-
tidylinositol-3-kinase/Akt, and to inhibit the induction 
of NF-κB (14). Ginger has been studied extensively as an 
anti-nausea agent, especially in human chemotherapy 
patients, who may have significant discomfort. Some 
studies show significant benefits, while others have 
mixed results; this may be affected by timing of delivery, 
dosage, and quality of products used (15). In Western 
herbal formulations, ginger is given on a daily basis and 
may potentially reduce the onset of nausea by having 
consistent ongoing anti-inflammatory action.

Cognitive Support
Studies have shown ginger to have a positive effect on 
cognitive function and a potential use in human patients 
with dementia. Animal patients with cognitive decline 
may also benefit. Administration of 6-shogaol was found 
to significantly reduce microgliosis and astrogliosis in 
laboratory mice with induced memory impairment, in-
dicating a role in the inhibition of glial cell activation to 
reduce the damage of chronic CNS inflammation which 
leads to cognitive decline (16). In addition to the anti-
inflammatory effects, ginger has also been shown to 
significantly improve learning and memory in mice. A 
ginger extract given to the studied mice increased be-
havioral recognition of novel objects while increasing 
nerve growth factor levels in the hippocampus, which 
led to activation of the extracellular-signal-regulated 
kinase and cyclic AMP response element-binding pro-
tein signaling pathway. Significant increases in pre- and 
post-synaptic markers also suggested a rise in synapses 
in response to the administration of ginger extract (17).

Respiratory Support
Ginger tea is used for respiratory conditions as a cough 
suppressant and for its anti-inflammatory effect. Oral 
dosages of 25 and 50 mg/kg hot water ginger extract 
containing primarily polysaccharides significantly re-
duced cough reaction in laboratory guinea pigs (18). 
Ginger may also be helpful in cases of asthma and other 
inflammatory lung conditions. In a recent study in mice 
with induced inflammatory lung disease, doses of etha-
nolic (500 mg/kg/day) and aqueous (720 mg/kg/day) 
ginger root extracts were compared to methylpred-
nisolone (5 mg/kg/day) along with positive (untreated 
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inflammatory) and normal controls (19). Both ginger 
extracts significantly reduced the presence of inflam-
matory cells in blood and histopathology samples of the 
mice to a similar degree as the methylprednisolone and 
appeared to inhibit the helper T cell 2-mediated immune 
response indicated by decreased levels of mRNA expres-
sion of the cytokines IL-4 and IL-5. An in vitro study 
demonstrated a relaxant effect on airway smooth mus-
cle tissues, which in vivo would cause bronchodilation, 
improving respiratory comfort (20). The isolated con-
stituents of ginger, 6-gingerol, 8-gingerol, and 6-shogaol 
were effective in causing rapid relaxation of the muscle 
tissues, though 10-gingerol did not have this effect. The 
modulation of intracellular calcium appears to play a 
part in the mechanism of action. In a randomized, con-
trolled, double-blinded clinical study, human patients in 
an intensive care setting with acute respiratory distress 
syndrome were given an enteral diet supplemented with 
120 mg ginger extract divided daily into feedings, while 
control subjects were given 1g coconut oil as a placebo. 
The patients supplemented with ginger extract in their 
diet experienced significant improvements including 
increased oxygenation levels, reduced inflammatory 
markers (serum IL-1, IL-6, TNF-α, and leukotriene B4), 
reduced time on mechanical ventilation, and reduced 
stay in the intensive care unit (21).

Chamomile (Matricaria recutita)
Chamomile is 1 of the most common herbal remedies 
used regularly and safely around the world and is readily 
available as a tea. Like many phytotherapeutics, chamo-
mile is known for its anti-inflammatory and antioxidant 
properties. It also has recognized antispasmodic, carmi-
native, relaxant, and anxiolytic actions (2). It is primar-
ily used for gastrointestinal, oral, and dermatological 
inflammation along with its calming effect as a bedtime 
tonic. In palliative care it can be beneficial for anxiety, 
restlessness, gastrointestinal distress, ulcers, oral le-
sions, gingivitis, skin irritation, and pressure sores. 

Anti-Inflammatory and Antioxidant Effects
In multiple in vitro studies using macrophages, various 
anti-inflammatory and antioxidant activities of chamo-
mile extracts have been identified. The inhibition of 
COX-2 enzyme activity reducing the release of lipopoly-
saccharide-induced prostaglandin E(2) was shown, as 
well as the inhibition of IL-1β, IL-6, TNF-α, lipopolysac-

charide-induced NO production, and iNOS mRNA and 
protein expression (22, 23). Willow bark (Salix alba), 
meadowsweet (Filipendula ulmaria), and chamomile 
herbal extracts all reduced IL-6 and TNF-α production 
in macrophages in vitro (24).

Cytoprotective actions of chamomile were shown 
through the induction of antioxidant enzymes including 
nicotinamide adenine dinucleotide phosphate, quinone 
oxidoreductase, superoxide dismutase, and catalase, 
and the increase and activation of the transcription fac-
tor Nrf2 in cell nuclei (25). 

The flavonoid apigenin, an important chemical constitu-
ent of chamomile, passionflower (Passiflora incarnata), 
and many fruits and vegetables, has shown anti-inflam-
matory action through the suppression of NF-κB path-
way activation and thereby inhibition of inflammatory 
factors COX-2, reactive oxygen species, intercellular ad-
hesion molecule-1, IL-6, and IL-8 (26). 

Gastrointestinal Support
Chamomile has been found to have effects against the 
pathogenic gastrointestinal bacterium Helicobacter py-
lori both in vitro and in vivo (27). Apigenin was found, 
at a dose of 60 mg/kg, to significantly decrease H. pylori 
colonization and inflammatory stomach changes includ-
ing neutrophil and monocyte infiltrations in Mongolian 
gerbils, significantly reducing atrophic gastritis and gas-
tric cancer progression (28). Although the significance 
of H. pylori infection in dogs and cats is uncertain, the 
gastrointestinal anti-inflammatory effects of chamo-
mile may benefit our animal patients.

Chamomile infusion exhibited a gastroprotective effect 
in vitro by inhibiting the up-regulation of neutrophil 
elastase and matrix metalloprotease-9 (29). These en-
zymes are involved in the degradation of the extracel-
lular matrix and cell basement membranes in inflamma-
tion, tumor metastasis, and other processes involving 
tissue remodeling. The chamomile infusion acted, at 
least in part, through the inhibition of the NF-κB path-
way, which is active in chronic inflammation. The gas-
troprotective effect of chamomile extract was shown in 
rats with ethanol-induced gastric mucosal injury (30). 
Treatment was given 1 hour prior to the administration 
of high dose ethanol; and although chamomile was effec-
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tive at all doses, a 200 mg/kg dose showed the most sig-
nificant protection, at a level similar to famotidine. 

Anti-Anxiety Effects
Multiple flavonoids, including apigenin, have been found 
to affect the activation of inotropic receptors for gamma-
aminobutyric acid (an important inhibitory neurotrans-
mitter) similar to benzodiazepine drugs, with resulting 
cognitive improvement, lessened anxiety, and sedative 
effects (31). In randomized placebo-controlled clinical 
trials of human patients with generalized anxiety disor-
der, chamomile extract given at a dose of 1500 mg daily 
produced a response rate comparable to treatments with 
conventional anxiolytic drugs. Short-term (8-week) and 
long-term (38-week) treatments demonstrated a signif-
icant reduction in moderate to severe signs of anxiety 
with few mild adverse events, indistinguishable from 
the placebo (32, 33). 

Calendula (Calendula officinalis)
The flowers and aerial parts of calendula are known pri-
marily for their topical wound-healing activity. This, in 
conjunction with antiseptic, anti-inflammatory, and an-
tineoplastic properties, makes calendula especially use-
ful for dermatological conditions including decubitus ul-
cers, inflammatory and infected wounds, ulcerating skin 
tumors, and collateral damage from radiation therapy 
(34). Due to the potential for rapid dermal closure, use of 
calendula is recommended with caution in deep wounds 
where drainage must be kept open as deeper tissue heal-
ing occurs. Calendula flower extractions are used orally 
for gingivitis, periodontal disease, and in oral cancers 
to reduce discomfort due to pain, inflammation, and in-
fection. Oral ingestion as a tea and in other forms has 
shown benefits for the lymphatic, hepatic, renal, pancre-
atic, and other systems as well as reducing blood triglyc-
erides, though research in these areas is not as prevalent 
as it is for wound healing (2, 35). 

Anti-Inflammatory and Antioxidant Effects
As with most herbs, multiple chemical constituents are 
involved in the anti-inflammatory and antioxidant ac-
tions of calendula. The antioxidant activity of calendula 
is seen even in low doses of flavonoids, (quercetin, proto-
catechuic acid), and carotenoids (B-carotene, lycopene). 
Calendula flower extract was shown to have signifi-
cant anti-inflammatory action against experimentally 

induced acute and chronic paw edema in mice at oral 
doses of 250 and 500 mg/kg (36). Systemic levels of pro-
inflammatory cytokines IL-1s, IL-6, TNF-α, interferon 
gamma, acute phase protein, C-reactive protein, and 
COX-2 were significantly reduced in mice with induced 
inflammation. In vitro, calendula extract significantly 
inhibited TNF-α production by macrophages treated 
with an inflammatory agent (37). Multiple chemical 
constituents of calendula, particularly triterpene glyco-
sides, were found to have anti-inflammatory, anti-tumor 
promoting, and cytotoxic activity indicating further use 
in the treatment of neoplasia. 

Wound Healing Effects
An ethyl alcohol extract of calendula was found to stimu-
late the proliferation and induce the migration of fibro-
blasts in vitro by acting on the PI3K pathway, a signal-
ing pathway for the directional migration of corneal and 
skin epithelial cells during healing following injury (38). 
Chemical constituents that may be active in this process 
include esculetin, a coumarin compound, and the flavo-
noid quercetin (39). Increased expression of proteins 
involved in the granulation phase of wound healing, con-
nective tissue growth factor, and α-smooth muscle actin 
occurred in vivo after application of ethanol and water 
extractions of calendula (40). Treated mice also showed 
significantly faster wound healing than control groups. 
Rutin and quercetin-3-O-glucoside were the major active 
compounds identified, and the water fraction in these 
experiments appeared to be more effective than ethanol 
extractions. 

Gingivitis/Oral Care
Animal hospice patients often suffer from dental disease 
due to a reluctance to have fragile animal patients anes-
thetized for dental cleaning. Ideally, dental care would 
occur throughout the aging years to minimize prob-
lems, but this does not always occur. As the end of life 
approaches, alternatives to more invasive procedures 
are explored. Calendula has been used for oral care in 
human and animal patients with gingivitis and accu-
mulation of dental plaque. A study of human patients in 
India found a significant reduction of gingival inflamma-
tion and plaque formation using a recommended twice 
daily mouthwash consisting of 2 ml calendula tincture 
mixed with 6 ml distilled water when compared to a 
placebo mouthwash (41). A similar wash can be used 
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in animals as a tea added to drinking water or admin-
istered by syringe. The flavor is generally pleasant, but 
care should be taken not to affect the patient’s overall 
water intake. An oral wash of calendula tea may also be 
beneficial to patients with oral tumors or wounds due to 
the antiseptic and wound-healing properties discussed 
earlier. A mouthwash made of combined extracts from 
ginger, rosemary (Rosmarinus officinalis), and calendula 
was compared to chlorhexidine in a randomized, double-
blind, placebo-controlled trial of patients with gingivi-
tis and found to have similar benefits (attributed to the 
combined antimicrobial and anti-inflammatory effects 
of those herbs), making this a safe and effective alterna-
tive when needed or desired (42).

Gastrointestinal Support
Calendula has been found to improve wound healing 
within the gastrointestinal tract as well. Experimentally 
induced ulcerative colitis in rats treated with oral and 
rectal calendula extract (3000 mg/kg orally; 20% gel 
enema) had similar results to the drug mesalamine used 
for treating inflammatory bowel disease in humans (43). 
Significant weight gain, reduction of inflammation, and 
histopathological signs of healing were seen compared 
to negative control groups.

Marshmallow (Althaea officinalis)
Marshmallow is a mucilaginous plant, high in flavo-
noids and polysaccharides, whose roots and occasion-
ally leaves are used medicinally (2). Its primary role is in 
soothing mucous membranes of the gastrointestinal and 
respiratory tracts, though marshmallow has also been 
used in conjunction with other herbs for urinary tract 
infection and inflammation, in oral washes for periodon-
tal disease, and as a topical wound treatment. Generally 
considered very safe, contraindications are limited to 
the theoretical potential to interfere with absorption of 
medications given concurrently.

Respiratory Support
Marshmallow root is commonly used as a cough suppres-
sant, with its action assumed to be due to direct relief of 
irritated mucosa by adhesion of the mucilaginous ma-
terial. It has been found to stimulate the cellular physi-
ologic activity and proliferation of epithelial KB cells to 
facilitate healing (44). Polysaccharides of marshmallow 
root at a dose of 100 mg/kg were shown to have cough 

suppressant effects similar to that of prescription cough 
medicines including codeine (45). The polysaccharide 
rhamnogalacturonan was found to have a cough sup-
pressive effect associated with 5- hydroxytryptamine 2 
serotonergic receptors (46).

Aqueous and methanol extracts of marshmallow root 
were shown to cause dose-dependent bronchodilation 
by reducing tracheobronchial smooth muscle contrac-
tion in vitro (47). 

Wound Healing
Marshmallow leaf extract was shown to be effective 
against gram-positive bacteria and to benefit wound 
healing through anti-inflammatory and antioxidant ef-
fects attributed to phenolic acid and flavonoid constitu-
ents (48). Antioxidant effects against DNA damage were 
shown, with marshmallow root extract demonstrating 
protective effects against indirect UVA-induced oxida-
tive stress, though not against full spectrum UVA and 
UVB irradiation (49). 

Licorice (Glycyrrhiza glabra)
Licorice root is often considered in Western veterinary 
herbal medicine to be the herbal steroid equivalent. As 
such, it has a few more safety considerations than the 
other herbs discussed here. These side effects are mini-
mal compared to its pharmacological cousin, however, 
in part because of the many protective constituents also 
present in the plant. The major chemical constituent of 
licorice root, glycyrrhizin (glycyrrhizic acid), a triter-
pene saponin, has been studied most extensively and is 
responsible for the dose-dependent mineralocorticoid-
like effects of licorice root. In people, high dose intake 
of licorice candy (when made with real licorice root) and 
licorice root used as medicine led to pseudohyperaldo-
steronism with signs of hypertension, edema, and hy-
perkalemia that resolved with removal of licorice from 
the diet (50). Low dose licorice use has been found to be 
safe long-term. In a review of risks and safety assess-
ments, a safe low dose range for glycyrrhizin in mice and 
rats was determined to be 15–229 mg/kg/day (51).

In addition to triterpenoid saponins, licorice contains 
multiple flavonoids, coumarins, and other constituents 
that contribute to its beneficial actions which include 
anti-inflammatory, antioxidant, antiviral, antimicrobial, 
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antineoplastic, immunomodulatory, gastroprotective, 
hepatoprotective, neuroprotective, and cardioprotec-
tive (52). Because of the organo-supportive effects in 
combination with the steroidal actions, licorice root has 
been used as a replacement and as an adjunct to pharma-
cologic steroid treatment and may be helpful in lowering 
steroid dose while maintaining patient comfort. 

Hepatoprotective, Anti-Inflammatory, and Antioxi-
dant Effects
Licorice root is commonly found in small amounts in 
many Traditional Chinese Medicine herbal formulas and 
digestive tea blends. Known as the “universal harmoniz-
er,” it appears to have synergistic and supportive actions 
with other herbs. Saponin chemical constituents from 
astragalus root (Astragalus membranceus) and glycyr-
rhizic acid from licorice root were studied separately 
and in combination in rat models of hepatic fibrosis (53). 
These 2 plants are used in Traditional Chinese Medi-
cine formulas to treat liver disease, among many other 
things. It was discovered that these constituents work 
more effectively together to significantly reduce liver 
hydroxyproline levels, collagen fiber hyperplasia, and 

serum ALT levels through inhibition of the transforming 
growth factor beta 1 signaling pathway in hepatic cells. 

Licorice root has shown potential hepatoprotective ben-
efits in rats and mice with induced liver disease through 
its antioxidant and anti-inflammatory actions. In vitro, 
the active compounds in licorice root extract, glycyrrhizic 
acid and flavonoid constituents liquiritin and liquiritigen-
in, inhibited pro-inflammatory mediators iNOS, COX-2, 
TNF-α, IL-1β, and IL-6. In vivo, licorice extract was shown 
to inhibit TNF-α, IL-1β, and IL-6 in treated mice (54). In 
another study, licorice root extract had a protective effect 
against alcohol-related liver changes in mice by restoring 
levels of hepatic glutathione, important in antioxidant and 
detoxification functions of the liver, as well as inhibiting 
production of TNF-α (55). Additionally, glycyrrhizin was 
shown to have a hepatoprotective effect against induced 
obesity and metabolic syndrome in rats through its anti-
oxidant and anti-inflammatory actions (56).

Immune Support
The immune modulatory effects of licorice root have been 
studied for some time and may indicate a supportive role 
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in infectious as well as autoimmune and inflammatory 
conditions. Though the exact mechanism is not yet clear, 
licorice root extract has been found to modulate the im-
mune response by increasing the induction of regulatory 
T (Treg) cells in vitro and in vivo (57). The flavonoids 
isoliquiritigenin and naringenin were identified as ac-
tive chemical constituents in this action, which may be 
important in autoimmune and inflammatory conditions. 
In the same study, oral licorice extract and the 2 isolated 
constituents all enhanced the immune suppressive ac-
tion of Treg cells and significantly reduced the clinical 
severity of experimentally induced inflammatory bowel 
disease in mice as compared to a control treatment using 
water. Splenic and lymph node Treg cell levels showed 
a modest increase, while peripheral blood and colonic 
cells had a significant increase in Treg cell numbers. 

Gastroprotective Effects
In a limited study, healthy beagle dogs were given 2 mg/
kg of the NSAID robenacoxib daily for 3 weeks. A sec-
ond group was given each day, in addition to the NSAID, 
50 mg licorice extract and 0.1 ml/kg of an herbal solu-
tion consisting of saponariae root (Saponaria officina-
lis), thyme (Thymus vulgaris), Icelandic lichen (Cetraria 
islandica), and hyssop root (Hyssopus officinalis) (58). A 
third control group received an empty pill capsule dai-
ly. The group given the herbal treatment with NSAID 
had a significant reduction in ulceration of colonic mu-
cosa compared to the NSAID alone group, determined 
by endoscopy samples taken initially and at 3 weeks. 
None of the dogs showed clinical signs of gastrointes-
tinal ulceration. 

Cough Support
Compared with codeine (10 mg/kg) as a cough-suppres-
sant in guinea pigs, a water-extracted polysaccharide of 
licorice root, arabinogalactan (50 mg/kg), had the stron-
gest antitussive effect with an 81% reduction in cough 
response to an aerosolized citric acid irritant, whereas 
codeine suppressed coughing 62% of the time (59). 
Other herbal arabinogalactans tested were from ash-
wagandha (61% cough suppression) and adhusa (Adha-
toda vasica) (67% cough suppression). Water served as a 
negative control. Antitussive effect may be due to topical 
adhesion and protection from irritation by the polysac-
charides, increased moisture and mucous secretion, and 

the anti-inflammatory, antioxidant, and other effects of 
the phytochemicals. No adverse effects were seen with 
the polysaccharides. 

Topical Treatment
Topically, licorice root has been used as an anti-inflam-
matory and antimicrobial treatment, often as a re-
placement for steroid cream. In a 4 week, prospective, 
randomized, investigator-blinded, controlled half-side 
comparison test in human patients with atopic dermati-
tis, an emollient containing licochalcone A, a constituent 
of licorice, was used on 1 arm, while a 1% hydrocorti-
sone cream was used to treat the other arm (60). Both 
sides responded similarly with significant improvement 
of clinical signs, improvement of skin barrier function, 
and a reduction of Staphylococcus aureus colonization. 

In a randomized, double blind, prospective, placebo-con-
trolled trial, licorice root gel was used to treat atopic der-
matitis in human patients (61). A 2% formulation showed 
significant improvement over both 1% gel and placebo 
based on signs of pruritus, edema, and erythema.

Antimicrobial Effects of Herbs
Herbal therapies are often used against infectious dis-
ease with the combined effects of immune support and 
antimicrobial action. Various herbs have been found 
to have antibacterial, antiviral, antifungal, antipara-
sitic, and other antimicrobial benefits. This method of 
treatment may substitute or work in conjunction with 
pharmaceutical drugs. The reduction in the need for an-
tibiotic and other pharmacological treatments for infec-
tions may help with the increasing problem of microbial 
antibiotic resistance. The antimicrobial actions of many 
herbs, including those discussed in this paper, have been 
demonstrated in vitro and in vivo. Marshmallow root 
(Althaea officinalis), rosemary leaves (Rosmarinus of-
ficinalis), licorice root (Glycyrrhiza glabra), and chamo-
mile flowers (Chamomilla recutita), among others, were 
found to have antimicrobial action against Escherichia 
coli (62). Methanol extracts of marshmallow root (Al-
thaea officinalis), arnica flowers (Arnica montana), witch 
hazel leaves (Hamamelis virginiana), calendula flowers 
(Calendula officinalis), and lemon balm leaves (Melissa of-
ficinalis) were all found to be effective against multiple 
species of periodontal bacteria in vitro, with the first 3 
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being most effective (63). Anticandidal and antibacterial 
actions along with cytotoxic and antioxidant activities 
were demonstrated by Calendula arvensis (related to C. 
officinalis) (64).

Conclusion
There is a growing collection of scientific studies striv-
ing to determine the mechanisms of action and effects 
of herbal therapies that have been used traditionally 
for thousands of years. Some studies are certainly more 
rigorous than others, and further research is needed 
to verify and expand upon the findings, but there are 
some common threads that help to explain the longev-
ity of herbal medicine. All of the herbs discussed here 
support healing and comfort through anti-inflamma-
tory and antioxidant actions in addition to their indi-
vidual properties and clinical effects. The 6 herbs in-
vestigated here, when used appropriately, represent 
low toxicity, safe treatment possibilities for a wide 
spectrum of conditions from inflammation of various 
causes, musculoskeletal pain, gastrointestinal discom-
fort, skin wounds, oral disease, cough and respiratory 
discomfort, anxiety, cognitive decline, decreased func-
tion of liver and other organs, infection, and neoplasia. 
These herbs can be used alone or in conjunction with 
other therapies to achieve the best possible results for 
individual patients. 

Herbal medicine can be administered in various forms 
including teas, tinctures, pills, creams, ointments, or as 
fresh or dried plants. It can be applied topically, mixed in 
food, syringe-fed, or even given rectally in some instanc-
es. Simple formulations can be created through herbal 
combinations, or plants can be used singly for specific 
indications. Consultation with a trained veterinary herb-
alist for prescribing details is recommended to ensure 
proper herb choice, dosing, quality sourcing, improved 
palatability, ease of administration, and to avoid unde-
sirable contraindications or herb-drug interactions.

Along with herbal medicine, palliative care can come 
in many forms including conventional pharmaceutical 
medications, palliative radiation or surgery, acupunc-
ture or acupressure, chiropractic treatments, massage, 
physical rehabilitation, essential oils, homeopathy, Reiki, 
and music therapy. An integrative, multimodal approach 
can offer a balanced and varied array of options to our 
patients and their families during the end-of-life jour-
ney. The main goal in animal end-of-life care is to pro-
vide comfort and to support the best quality of life pos-
sible. Judicious use of herbal therapies can offer gentle, 
effective, palliative medicine in combination with other 
therapies as indicated in each individual case. 

Endnote

a. Online survey to VBMA (Veterinary Botanical Medicine 
Association) and CIVT (College of Integrative Veterinary 
Therapies) members and students 2015; 26 respondents.

Commentary

I would like to express my sorrow and gratitude for the 
many lives given by laboratory animals to bring this 
information to light. May we continue to improve our 
thinking and research methods to better serve all liv-
ing beings.
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Review

Abstract
The life expectancy of our pets is increasing as they re-
ceive more preventive and pro-active veterinary medi-
cal care. As age takes its toll on the body, the time may 
come when clients need help coming to terms with the 
decline in the quality of life of their pet and deciding 
between palliative care, hospice care, or euthanasia. 
Spinal manipulation therapy (SMT) and veterinary spi-
nal manipulative therapy (VSMT) are safe and effective 
chiropractic health care modalities that can improve 
quality of life by maintaining mobility and modulating 
nociception before it is recognized as pain.

Introduction
Although an array of conventional drugs are available 
to mitigate and modulate discomfort and pain in vet-
erinary patients, alternative modalities may decrease 
pain and improve mobility without the adverse effects 

of pharmaceuticals (1). Spinal manipulation therapy 
(SMT), also known as “chiropractic,” has been shown to 
minimize pain in human and animal patients, such as 
horses (2–4). Many clients want veterinary spinal ma-
nipulative treatments (VSMT) for their pets because of 
the positive results they have had with their chiroprac-
tic care. Some of the issues for which clients seek VSMT 
for their pets include unresolved or obscure lameness, 
behavioral problems, discomfort unrelieved by conven-
tional veterinary medical care, maintaining optimal 
level of training in athletes, and overall conditioning. 

In the authors’ opinion, the benefits of SMT are maxi-
mized when treatment is initiated before chronicity and 
advanced compensatory changes develop. Yet, VMST 
can be an effective treatment modality that a health 
care provider can offer clients when their pets are re-
ceiving palliative or hospice care. 
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There is a difference between palliative care and hos-
pice care. The goal of palliative care is to maintain a pa-
tient’s quality of life by minimizing discomfort and pain. 
Hospice care is provided to terminally ill patients when 
treatment options have been exhausted (5, 6). In both of 
these situations, VMST may provide veterinary patients 
relief until the difficult decision for euthanasia is made 
as a last recourse to avoid undue suffering (7, 8). 

There is also a difference between pain and nociception. 
Pain is recognized by the somatosensory cortex as “an 
unpleasant sensory and emotional experience associ-
ated with actual or potential tissue damage or described 
in terms of such damage” with a limbic or amygdala re-
sponse (9, 10). Nociception is 1 of 5 different types of 
sensory stimulation that originates from peripheral no-
ciceptor receptors. The difference between nociception 
and pain is a matter of degree. Nociception is a “sensa-
tion” that may not lead to pain but can result in piloerec-
tion, flinching, or slight avoidance without any overt 
signs of aggression in response to being touched (11). 

What is spinal manipulation or “chiropractic”?
The National Institutes of Health states that “Chiropractic 
science is concerned with investigating the relationship be-
tween structure (primarily the spine) and function (primar-
ily the nervous system) of the human body in order to re-
store and preserve health” (12). Some definitions primarily 
focus on the symbiotic relation of the musculoskeletal sys-
tem and the nervous system to maintain health (13). 

SMT addresses hypomobility of a joint complex, which 
is synonymous with a motion unit, motion segment, or 
segmental unit. A motion unit is composed of two adja-
cent bones and the surrounding intra-articular and peri-
articular components (14, 15). 

Subluxation is a term that has been used for over a centu-
ry to describe a motion unit that is not working properly, 
but there is a difference between the chiropractic and 
orthopedic application of the word. This discrepancy 
often causes confusion when SMT practitioners commu-
nicate with professionals of other medical disciplines. 
With regard to SMT, the word “subluxation” is used to 
describe contiguous vertebrae that display an abnormal 
positional relationship and “is a complex of functional 
and structural and pathological articular changes that 

compromise neural integrity and may influence organ 
system function and general health” (15–17). An ex-
ample of how other medical professionals use the word 
“subluxated” would be to describe a femoral head that is 
not within the acetabular region; in this case, SMT prac-
titioners would say it is luxated. To avoid confusion, the 
term hypomobile motion units will be used in this paper 
to describe a joint with decreased range of motion.

The term “vertebral subluxation complex” refers to the 
deleterious effects that occur secondary to a hypomobile 
motion unit (18, 19). Aging patients are prone to secondary 
changes that develop from hypomobile motion units (20, 
21). When it comes to our aging pets, the most important 
consequence is the negative affect on motion or kinesiol-
ogy, but there are other deleterious effects of decreased 
motion on joint tissues including but not limited to: 

•  Reduction of proteoglycans, cartilage thickness, and 
water content within the joint

• Reduction of passive range of motion
•  Increased probability of joint capsule and connective 

tissue contracture
• Decreased muscle strength and length
•  Changes at the tendon-bone and bone-ligament 

complexes
• Changes of bone density
•  Decreased stimulation of the cortex and ventral horn 

cells (22)
•  Changes of blood pressure and autonomic function (23, 24)
•  Changes of the immune system secondary to stress 

hormones
•  Decrease of suprasegmental stimulation

Even gentle motion of hypomobile motion units with 
SMT can minimize the negative effects listed above (Fig-
ures 1A and 1B).

Spinal Manipulation for Aging Pets
Just like humans, as small animals and horses age, their 
mobility can be compromised. According to the American 
Humane Association, incontinence is a primary reason for 
euthanasia of senior dogs (25). The most common cause for 
inappropriate defecation and house-soiling by senior pets 
is an underlying condition that affects the biomechanics re-
quired to posture normally for voiding without pain (26). 
In the authors’ experience, incontinence due to generalized 
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weakness and pain is common in patients that receive pal-
liative or hospice care, and they have found that spinal ma-
nipulative therapy (SMT) can decrease pain, improve mo-
bility, and improve continence (27).

SMT improves joint motion by widening the joint space, 
also known as “gapping,” breaking up adhesions, and 
modulating neurologic pain signals (28). In addition to 
improving joint mobility, SMT can reverse some of the 
deleterious effects associated with hypomobility by: 

•  Increasing production of synovial fluid by the synovial 
pump for better joint lubrication 

•  Improving delivery of nutrients to cartilage by hydro-
kinetic transport 

• Improving organization of collagen matrix
• Improving modulation of pain and nociception (29–34)

Before providing any therapeutic protocol, the doctor 
must obtain a comprehensive history, perform complete 
physical including a neurological examination, and re-
view the medical records including all radiographs and 
diagnostic tests. Additional diagnostics may be indicated. 
If possible, a video record should be made on initial pre-
sentation to document the stance, gait, and mobility of 
the patient and to set a baseline to assess improvement. 

Some treatment cautions and possible contraindications 
include, but are not limited to, neoplasia, fever, hemor-
rhage, metabolic conditions, fracture(s), concurrent medi-
cal conditions, and immune-mediated problems.

Before providing an adjustment, the hypomobile units 
need to be identified. The location of hypomobility is de-
termined by evaluating the patient for “triad symptoms.” 
This “triad” includes changes of heat, tenderness, and 
decreased range of motion  (35). Each joint is assessed 
in neutral, active range of motion (AROM) (motion pro-
duced by muscle contraction) and passive range of motion 
(PROM) (motion that is produced by applying external 
force). Once an affected hypomobile unit is located, the 
joint is brought into tension by appropriately moving it 
through its physiological AROM to the end of its PROM, 
a point known as the “end feel.” Once this latter range of 
motion is reached, a high velocity, low amplitude thrust is 

Doctor demonstrating gentle lateral to medial mobilization of the 
cervical spine.  Care should be taken to avoid being on top of the 
joint capsule that covers the articular facet.

Doctor demonstrating the same technique as in Figure 1A, but on 
a plastic specimen.

Figure 1A Figure 1B
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administered into a specific segmental (mostly osseous) 
contact point in a “line of drive” specific for that joint. This 
motion is widely known as an “adjustment” (14). The ad-
justment brings the joint slightly past the end of the joint’s 
PROM, the “end of joint play,” into a range of movement 
called “paraphysiological range of motion,” which is how 
far a joint can be moved beyond its PROM without causing 
tissue damage (36, 37) (Figure 2). 

SMT differs from other manual therapies because 
of the “high velocity — low amplitude” thrust tech-
nique. It is crucial to understand that the thrust im-
parted on the motion unit of a healthy, young patient 
is completely different than that applied to a frail and 
compromised patient under palliative or hospice care. 
A patient undergoing palliative or hospice care will 
already be compromised and predisposed to stress. 
The doctor can modify the force of the adjustment to 
prevent an adverse response to treatment (Figures 
3A and 3B).

Stimulation of cortical brain centers can contribute to 
the effectiveness of SMT for pain management. Con-
scious perception of sensory information, like nocicep-
tion, requires stimulation of specific areas of the cortex 
to be recognized as pain. It follows that cortical stimula-
tion also has a function in the modulation of pain (22, 
38–41). The olfactory and auditory systems are 2 of the 
most accessible tools that can stimulate the cortex of 
patients under palliative or hospice care. The stimula-
tion of the olfactory system with fragrant warm food or 
clothing from their caregiver, and the auditory system 
with music or tuning forks, can enhance the modulating 
effects of VMST on pain and nociception (42–49) (Fig-
ures 4A and 4B).

Efficacy and Safety
Most of the articles published on 
SMT discuss the efficacy and safe-
ty on the human side, but there 
have been several published re-
search articles about the efficacy 
of VSMT for animals (3, 4, 27, 50–
55).  Although it is not ideal to base 
the safety of VSMT for animals on 
information extrapolated from 
the safety of SMT for humans, it 
does provide a basis for research 
and to develop procedures for 
using this treatment on quadru-
peds. The majority of articles that 
address the safety of SMT report 
a very low incidence of injuries 
from adjustments compared to 
other procedures (52, 56–59). For 
example, in humans the rate of 

Yellow highlighted region within the "brackets" represents "active 
range of motion" or AROM. The solid black line dividing the yellow 
area is considered "neutral" position. The orange highlighted region 
with thick solid "down arrows" represents the "passive range of 
motion" or PROM, to the right or left of diagram. The red highlighted 
region, represents the paraphysiological space. The most lateral 
aspect to the right or left of the paraphysiologic space in red, would 
be considered the limit of the normal anatomical barrier (not to be 
exceeded). Adapted from Bergmann TF, Chiropractic Technique, In: 
Gatterman, M., Ed. Foundations of Chiropractic-Subluxaiton 2"0 Ed., 
St. Louis MO., 2005; p. 137. 

Doctor stabilizing, mobilizing, and adjusting 
a specific lumbar motion unit.

Doctor demonstrating the same technique 
as in Figure 3A, but on a plastic specimen.

Figure 2

Figure 3A Figure 3B
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complications following cervical spine manipulation by 
a properly trained professional is 5–10 incidents per 10 
million manipulations (60).

However, some authors misuse or misinterpret the lit-
erature, simply confuse terms when citing or writing 
articles, provide erroneous and incomplete information 
about chiropractic, or describe “chiropractic adjust-
ment” as administered by lay people or professionals not 
properly trained and licensed (60–64). These records 
of unethical behavior, disrespect toward other profes-
sions, and misinformation should be considered fraud 
(65). Before offering VMST, licensed veterinarians and 
veterinary technicians need to understand the neuro-
anatomical effects of SMT and receive appropriate train-
ing. Likewise, licensed chiropractors are not trained in 
quadruped biomechanics and physiology, so they need 
to be trained in VMST (66).

Clinical cases
1) A 7 year old, 5.2kg, domestic short-haired cat was 
assessed for bilateral coxofemoral degenerative joint 
disease with secondary mild bilateral pelvic limb mus-
cle wasting evidenced by bilaterally pronounced is-
chial fossae. During the 7.5 months preceding the SMT 
evaluation, the treatment protocol formulated by the 
primary doctor included an over-the-counter oral bro-
melain supplement (that was requested by owner) and 
an injectable chondroprotective 
agent twice a week for the first 4 
weeks post-diagnosis. The prima-
ry health care provider requested 
the authors to develop a treatment 
protocol to slow down the degen-
erative process and to help with 
the patient’s palliative care. Upon 
examination, several hypomobil-
ites were noted: right sacroiliac 
joint restricted dorso-caudal, lum-
bar #4 and #7 restricted dorsal-
left, lumbar #1 restricted dorsally, 
cervical #3 restricted (body) right. 
SMT was only provided to the right 
sacroiliac joint, lumbar #4 and #7 
because the heart rate and respira-
tory rate increased 1.5-fold, indi-

cating a potential increase in the patient’s stress level. 
Although no more adjustments were provided during 
that visit, it was recommended for the owners to pro-
vide gentle stimulation to the biceps femoris muscles 
bilaterally with a small massager on lowest setting for 
no more than 4–5 seconds every 2–3 hours. The spe-
cific location of treatment was over the area between 
the greater trochanter and 1.5 cm below the protuber-
ance of the biceps femoris muscle (the muscle belly of 
the biceps femoris). The massager provided vibratory 
therapy to improve muscle tone by increasing afferent 
peripheral stimulation and stimulation of lower motor 
neurons. It also provided pain relief by the modulating 
nociceptive fibers at the dorsal horn. The patient was 
evaluated 1 week later, at which point the owner and 
primary health care provider described marked clini-
cal improvement. The patient continued to improve to 
the point that the ischial fossae were almost complete-
ly covered with muscle. Unfortunately, there were no 
Gulick measurements to track the improvement in 
muscle circumference. The owners moved out of state, 
so the patient was lost to follow-up 8 months after our 
initial evaluation.
 
2) A 13 year-old, 22kg, male neutered, mixed breed dog 
with generalized liver failure secondary to hepatocel-
lular carcinoma was presented for anorexia. The only 
medications documented in the records included a mix-

Doctor demonstrating the gentle stimulation 
of the cortex by utilizing a tuning fork (256-
C).  The correct frequency must be found 
to avoid adverse responses (see Figure 4B 
demonstrating adverse response).  Patient is 
an 11yo, English Cocker Spaniel.

Patient demonstrating an adverse response 
to a specific tuning fork frequency (128-
C).  Stimulation should be gentle and 
acceptable to the patient.

Figure 4A Figure 4B
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Review

There are numerous theories concerning the aging pro-
cess and recommendations to maximize longevity. Dog 
breeds provide a valuable model to test aging hypothe-
ses because of the large variation in body mass, metabo-
lism, and lifespan within a single species. Once the bio-
logical mechanisms that underlie the aging process are 
understood, practical recommendations can be made to 
maximize the potential for successful aging (1, 2).

In the late 1800s, around the time of the industrial 
revolution, the concept of aging was analogous to me-
chanical parts wearing out with use. Max Rubner pro-
vided a more scientific approach by associating energy 
metabolism, aging, and lifespan. In 1908, he presented 
the “rate of living” theory, which suggests that increas-
es in metabolism are associated with shorter lifespans 
(1, 2). This theory is challenged by dogs because of the 
inverse relationship between size and longevity: small 
breeds have a longer life expectancy than large breeds. 
Speakman et al. studied the association between meta-
bolic rate and lifespan of 3 dog breeds — Papillions, 
Labrador Retrievers (LR), and Great Danes and cal-
culated the lifetime expenditure of energy for each 
breed. Contrary to the “rate of life” theory, a higher en-

ergy expenditure in dogs is positively associated with 
increased life expectancy (2).

Speakman et al. noted that the LR in the study had the 
lowest resting metabolic rate (RMR) of the 3 breeds. 
If the “rate of living” theory were true, then LR should 
live longer than the Papillions and Great Danes, but, as 
would be expected, this was not the case (2).

All 3 breeds of dogs in the Speakman et al. study showed 
an age-related decline in RMR. For many species, an 
age-related decline in RMR is presumed to be associ-
ated with a decrease in lean body mass (LBM). Speak-
man et al. did not detect age-related changes in LBM in 
LR or Great Danes, and there was actually an increase 
in LBM associated with age for the Papillions. Thus, the 
explanation for the age-related decline in RMR across 
dog breeds is more complex than a decrease in LBM (2). 

The “disposable soma” theory of aging could explain an 
age-related decrease in RMR independent of a change in 
body composition (1, 3). This theory suggests that some 
of the RMR energy is used for defense and repair mecha-
nisms. Therefore, as less energy is invested to prevent 
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attrition, the RMR decreases, and aging occurs. This con-
cept could apply to aging in dogs because the “dispos-
able soma” theory associates a high metabolic rate with 
defense and repair which should result in an increased 
lifespan, as seen in small breeds of dogs.

The “free-radical” theory of aging provides another 
explanation for the inverse relationship between size 
and lifespan among dog breeds. It is presumed that as 
metabolic rate increases, mitochondria produce more 
reactive oxygen species (ROS) that cause free-radical 
damage and faster aging. Interestingly, the amount of 
ROS produced by mitochondria depends on the way 
that energy is used. A reduced amount of ROS is pro-
duced when mitochondria produce energy for heat, 
and small mammals use a significant amount of RMR 
for thermoregulation (1). Thus, the “free-radical” the-
ory could be an explanation for the various life spans 
present in dogs relative to breed size.

Even if a theory exists to explain the variation in lifes-
pan between breeds of dogs, there is still variation in 
longevity with a specific breed. The association be-
tween high body fat, chronic disease, and consequent-
ly a decreased lifespan has been reported in various 
studies. Kealy et al. found a profound decrease in the 
incidence of osteoarthritis in the hip joint and other 
diarthrodial joints in LR fed a calorie restricted diet 
from 8 weeks to 8 years of age (4). Lawler et al. stud-
ied the effect of calorie restriction on the lifespan of 
48 LR and observed a 1.8-year increase in the median 
lifespan of the dogs fed a 25% calorie restricted diet 
compared to the control group. Although the calo-
rie restricted dogs had lower body weights and BCS 
than the control group, the conclusion was that body 
weight alone is not responsible for increased longev-
ity associated with calorie restriction. Other biologi-
cal mechanisms, such as body composition, were sug-
gested as possibilities (5). 

The term “body composition” is used to distinguish 
lean body mass from fat body mass. Lean body mass 
refers to the weight of muscles, bones, ligament, ten-
dons, and internal organs. There are 2 components to 
fat body mass. The essential fat component is located 

in the bone marrow, the CNS, and other internal or-
gans. It is necessary for normal body functions and 
serves as fuel for energy production and other bodily 
function. The storage fat component is adipose tissue 
that surrounds internal organs or is in subcutaneous 
tissue. It serves the purpose of physical protection 
and as an insulator to conserve body heat. Informa-
tion regarding body composition is used to assess 
one’s health status (6).

In a prospective longitudinal study of 39 LR, Adams et 
al. concluded that body composition has a significant 
effect on longevity (2). Unlike the calorie restricted 
study by Kealey et al., all of the dogs in this study were 
fed a specific senior maintenance dry food to maintain 
BCS between 2–4 on a 5-point scale. The dogs’ body 
weight was checked weekly, and body composition 
was determined annually. All of the dogs in the study 
gained weight up until 9 years of age, indicating that 
body weight alone, particularly between 5–8 years of 
age, is not predictive of longevity. The dogs that lived 
an exceptional lifespan (>15.6 years) had a lower peak 
body weight at an older age than the dogs that lived ex-
pected (9–12.9 years) or long (13–15.5 years) lifespans. 
Even though the dogs in the study were kept within the 
2–4 BCS range, they all had an increase in fat body mass 
annually. The rate of accumulation of fat body mass 
(FBM) was associated with longevity; the dogs that had 
a slower rate of increase in percent FBM lived excep-
tional lifespans compared to the dogs that accumulated 
percent FBM more quickly. All of the dogs had a similar 
decline in LBM per year, but the decline in percent LBM 
was slower for the dogs that lived exceptional lifespans 
than for those that lived expected and long lifespans. 
Finally, the fat-to-lean ratio was higher in the dogs that 
lived an expected lifespan compared to the dogs that 
lived long and exceptional lifespans. This is the first 
study to show an association between a slower rate of 
loss of LBM and exceptional longevity in dogs (2). 

The variables that affect longevity studies were main-
tained as constant as possible in the studies discussed 
above, but there are many limitations to studies of aging 
and longevity. Genetics, husbandry, preventive health 
care, environment, and dietary factors, including specif-
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ic nutrients and non-nutrient bioactive substances, can 
influence the aging process. Adams et al. noted that the 
environmental effect on longevity, including nutrition, 
is considered to be greater than the 25–30% heritabil-
ity of longevity. All of the dogs in the Adam et al. study 
were provided with a high standard of care, including 
the current standard recommendation for vaccinations, 
annual fecal examination for endoparasites and heart-
worm blood test, dental prophylaxis as needed, regular 
grooming, daily exercise, and socialization. The related-
ness/line breeding of the dogs in their study could have 
influenced their lifespans even though dogs from a sin-

gle breeder were found in all 3 longevity categories. This 
may indicate that all individuals do not express their ge-
netic potential for longevity (2). 

Different biological mechanisms may be involved in 
the aging process of various species, breeds, and in-
dividuals. More studies are necessary to improve our 
understanding of the complexity of aging in order to 
develop practical guidelines to maximize longevity. 
Until then, we can be confident in the conclusion that 
life is a fatal condition.  
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Retrospective Study

Abstract
This study examined the source of food sensitivities 
and intolerances in a retrospective cohort of predomi-
nantly adult (98% of 523) Golden Retrievers (GR), 
generally healthy except for the presence of ongoing 
pruritus and/or gastrointestinal (GI) problems. Elec-
tronic data files of GR from January 2016 through De-
cember 2018 were analyzed. The dogs were divided 
into 4 subgroups according to diet type: commercial 
grain-containing kibbles (n =273; 52%); commercial or 
home-prepared raw diets without wheat, corn, or soy 
(n =133; 25%); commercial grain-free (n =79; 15%); 
or home-prepared cooked diets without wheat, corn, 
or soy (n =38;7%). Within the 4 diet subgroups, 24 in-
gredients were tested and ranked for food reactivities 
based upon the test results. Of the 24 ingredients test-
ed, turkey and white-colored fish were the most reac-
tive (54–60%), followed by venison and corn, includ-
ing cornstarch (44–48%). The lowest reactive foods 
were lamb and those that caused no reaction (11%). It 
was concluded that among generally healthy, adult GR, 
the ranking of 24 identified reactive food ingredients 
was the same across the 4 diet subgroups, indicating 
that diet type is not the determining factor for food 
sensitivities or intolerances in GR.

Whole blood or plasma taurine concentrations were 
measured in a subset of dogs (n=22) fed grain-free di-
ets. The results were normal or modestly elevated. 

Introduction
The Golden Retriever (GR) is one of the most popular 
dog breeds and has been the subject of the Lifetime 
Studies clinical data base at the School of Veterinary 
Medicine, University of California, Davis (1, 2). This 
breed is prone to a variety of conditions, the most com-
mon being gastrointestinal (GI) disorders like inflam-
matory bowel disease, “leaky gut syndrome,” bloat, 
and gastric torsion; pemphigus, ichthyosis, and other 
skin/coat disorders; autoimmune thyroiditis and hy-
pothyroidism; hip and elbow dysplasia; dilated cardio-
myopathy and subaortic stenosis; immune-mediated 
hematologic diseases; pigmentary uveitis; masticatory 
myositis; allergies; and cancers, such as hemangiosar-
coma, lymphoma, and osteosarcoma (1–3). 

Food sensitivity and intolerance can manifest in non-
GI signs such as pruritus or changes in cognitive and 
memory functions (4, 5). There are 2 types of adverse 
food reactions (AFR): non-immunological AFR such as 
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food sensitivities and intolerances, and immunologi-
cally-based AFR, such as food allergies and hypersen-
sitivities (4–7). Non-immunological AFR are diagnosed 
when there are increased levels of IgA and IgM in body 
secretions, such as saliva and feces (4). In contrast, 
true food allergies are hypersensitivity disorders that 
typically present with signs of urticaria, scratching, or 
wheals, and cause increases in serum IgD, IgE, and IgG.
 
Other causes of AFR include dietary indiscretion, food 
poisoning, metabolic and pharmacological reactions to 
foods, anaphylaxis, food contamination, and food idio-
syncrasy (5, 6). The classic tests to diagnose AFR in hu-
mans and animals are the skin patch or prick test, food 
elimination trials, and the recent addition of serum 
IgD, IgE, or IgG measurements (4–7). Published stud-
ies have shown that food elimination trials are fraught 
with discrepancies and failure of compliance by animal 
owners, and skin patch or prick testing is unsightly 
(6). Even more problematic is the fact that serum test-
ing to identify AFR in people and companion animals 
is poorly predictive of the actual response the patient 
will have to that ingredient (4–7). Saliva and fecal tests 
have been documented to be reliable and predictive di-
agnostics for AFR (4, 6). 

The connection between the type of diets companion 
animals are fed and their health is a concern among 
veterinarians and pet owners (8–11). This retrospec-
tive cohort study of 523 GR investigated a correlation 
between sensitivities/intolerances to specific diet in-
gredients in relation to diet type in generally healthy 
GR with pruritus and/or GI signs. 

In light of recent data about the effect grain-free diets 
may have on canine heart health and longevity, a second-
ary goal of this study was to measure the taurine levels 
in a subgroup of GR fed grain-free diets (7, 10–12).

Materials and Methods
Database and Tests
Our veterinary diagnostic laboratory (a) has been col-
lecting breed-specific clinicopathologic data for over 2 
decades. In the 2-year period from January 2016 through 
December 2018, laboratory tests were performed on 
22,192 GR. From this group, a cohort of 523 predomi-
nantly adult GR had canine saliva-based food sensitivity 

and intolerance testing (b) for 24 different food ingredi-
ents including highly purified protein extracts of beef, 
chicken, duck, lamb, goat, pork, turkey, venison, rabbit, 
white-colored fish and their oils, salmon and salmon oil, 
hen eggs, cow milk, soy, wheat, barley, corn and corn-
starch, lentils and peas, millet, oatmeal, peanuts and 
peanut oil, potatoes, quinoa, rice, and sweet potatoes (4, 
6). This test methodology was validated for sensitivity 
(93–99%), specificity (69–72%), and accuracy by likeli-
hood ratios (3.08–5.30% for positive ratios; 0.63–0.65% 
for negative ratios) (4). 

The saliva samples had been collected by the owner or 
their veterinarian according to specified instructions 
that included an overnight fast, and then sent to the au-
thor’s laboratory for food sensitivity testing (4). 

Upon owner request, whole blood or plasma taurine 
concentration was measured by another laboratory (c) 
in a subset of GR that were fed grain-free (commercial 
or home-prepared) diets (n =22).

Retrospective Analysis 
Analysis was done on the results of saliva samples from 
523 predominantly adult GR (513/523; 98%) fed a vari-
ety of diets comprised of commercial grain-containing 
kibbles (n = 273; 52%); commercial or home-prepared 
raw diets without wheat, corn or soy (n = 133; 25%); 
commercial grain-free diets (n =79; 15%); and home-
prepared cooked diets without wheat, corn, or soy (n 
= 38; 7%). The recruitment and enrollment of the dogs 
for the present study was accomplished by providing 
the owners or their veterinarians with a simple ques-
tionnaire (see Appendix p.58); in some cases, the ques-
tionnaire was administered by telephone interview 
with the owner and the author’s laboratory staff. Each 
owner provided informed consent to participate.
 
The diets had been fed to 5% of the dogs for 6–12 
months and for 2 or more years for the remaining 95%. 
The sex, age, and weight parameters of each group are 
shown in Table 1. 

The dogs were generally healthy when examined by 
their veterinarians except for ongoing pruritus and/or 
GI issues. The diet fed was the only source of taurine; 
none of the dogs received taurine supplements.
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Results
Table 1 shows the demographics of the GR studied. 
The total group of 523 dogs was composed of more 
males (288; 55%) than females (235; 45%); more 
males were neutered than intact (54%); most females 
were spayed (74%). The relative breakdown accord-
ing to sex and body weight was similar for each of the 
4 diet subgroups.

The median age was similar for all 4 subgroups, and 
the mean and standard deviation of age was not sta-
tistically different between the groups. Within the 4 
subgroups, the ages ranged from less than a year of 
age for 11 dogs (2%) to 10 years or older for 33 of the 
dogs (6%). 

The ranking of the reactive food ingredients was based 
on the number of dogs that tested positive for AFR. Of 
the 24 foods tested, the ranking was essentially the 
same across the 4 diet subgroups (Table 2). The high-
est reactive foods were turkey and white-colored fish 
(54–60%); medium reactive foods were venison and 
corn, including cornstarch (44–48%); and the lowest 
reactive foods were lamb or those that caused no food 
reaction (11%) (Table 2) (10–13). 

All the whole blood or plasma taurine concentrations 
from the 22 GR fed grain-free diets were normal except 

for 5 that were elevated. The whole blood taurine levels 
of 12 dogs ranged from 242–484 nmol/L (normal ref-
erence range 200–350 nmol/L; mean 311 ± 22 (SEM); 
median 294 nmol/L); the plasma taurine levels of 10 
dogs ranged from 60–212 nmol/L (normal reference 
range 60–120 nmol/L; mean 117 ± 12 (SEM); median 
111nmol/L) (10). The taurine level results in relation to 
sex are shown in Figure 1. The body weight ranges are 
listed in the legend for Figure 1.

Discussion 
The author has an ongoing compilation of cumulative 
clinical and laboratory data on the health and longev-
ity of purebred dog breeds. The cohort of GR for this 
study came from the author’s data and from others who 
have been compiling data regarding health issues in this 
breed (1, 2). The veterinary medical community, com-
panion animal breeders, pet caregivers, and the pet food 
industry have raised concern about the potential impact 
different types of diets may have on canine health (4, 5, 
8–11). For example, the apparent digestibility of protein 
and energy were found to be higher in raw food diets 
than in cooked, processed diets, while the fecal weight 
and volatile fatty acids levels of dogs fed these raw di-
ets were lower (18). Different ingredients can affect the 
quality and nutritious value of pet foods; this is espe-
cially relevant to vegan and vegetarian pet diets, which 
are gaining popularity (9).

The primary purpose of this retro-
spective study was to determine if 
otherwise healthy GR with persistent 
pruritus and/or GI conditions had 
intolerances or sensitivities to ingre-
dients in food that differed based on 
the type of food they ate (commercial 
grain-containing kibbles, commercial 
or home-prepared raw diets without 
wheat, corn, or soy, commercial grain-
free, or home-prepared cooked diets 
without wheat, corn, or soy). 

A questionnaire was developed in 
order to recruit appropriate GR 
candidates for the saliva tests re-
quired for this study (see Appendix 
on page 58). 

Table 1. Golden Retriever Demographics (January 2016–December 2018)

Number of Dogs

Parameter Total # Kibble Diet* Raw Diet ** Grain-Free 
Diet

Home-
Prepared 

Cooked Diet†
Sex
Male
Male, Neutered
Female
Female, Spayed

132
156
64

171

56
92
36
89

43
30
17
43

23
27
6

23

10
7
5

16

Totals 523 273 133 79 38

Age (years ± SD)
Range
Mean
Median

0.50–13.70
3.96

± 3.08
4.17

0.50–13.70
3.52 

± 2.51
3.58

0.58–13.00
4.22

± 3.20
5.00

0.50–12.58
3.05

± 2.60
3.25

0.75–10.00
5.05

± 3.08
6.25

Weight (pounds ± SD)
Range
Mean
Median

39–129
70.3

± 14.4
70.0

40–118
70.8

± 20.9
71.0

39–105
68.8

± 13.38
70.5

42–129
69.2

± 13.55
70.5

39–102
69.0

± 14.66
72.0

*Commercial grain-containing foods; **Commercial or home-prepared raw foods; †Without wheat, corn, or soy
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Table 2. Golden Retriever Nutrition Data  
(January 2016–December 2018)

Parameter Number  
of dogs

Comments

Total number with 
Nutriscan testing 

523 All healthy or had pruritus 
and /or GI issues 

Commercial grain-
containing diet

273 
(53 % of total)

Variety of meats, fowl, and 
fish with grains including 
wheat, corn, or soy

Raw diet, commercial or 
home-prepared without 
grains

133 
(25% of total)

Variety of meats, fowl, and 
fish plus some carbs and 
vegetables; no wheat, corn, 
or soy

Grain-free commercial diet 79 
(15% of total)

Same as raw group*

Home-prepared diet 
without grains

38 
(7% of total)

Same as raw group

Reactive foods on Nutriscan 
testing (24 key foods)

523 
(total results) and 
the combination 
of Raw, Grain-free, 
and Homemade 
diet groups (250) 
yielded the same 
breakdown of 
reactive foods

Highest (54–60%) = turkey 
& white-colored fish;

Medium (44–48%) = venison 
& corn;

Lowest (11%) = lamb & no 
food reactions

Total number in data base 
(all diagnostics) 

22,192 Includes any type of 
diagnostic test run at 
Hemopet/Hemolife during 
the 2-year period

*26 dogs on grain-free commercial diets were tested for whole blood or plasma 
taurine levels upon client request. All were mid-normal, except that 3 were slightly 
elevated (not supplemented with taurine beyond their diet level).

The results show that there are no differences in diet sen-
sitivities and intolerances among adult GR of both sexes, 
matched in age and weight, that were fed the 4 different 
diet types (Tables 1 and 2). 

Although the participants’ responses to the question-
naire stated that they were not giving flavored com-
mercial heartworm, flea, and tick preventives, it re-
mains unknown if meat, fowl, and fish flavorings were 
contributing factors to the test results (4, 6, 10). 

There was no statistically significant difference in age or 
weight of the GR in the 4 different diet subgroups, wheth-
er they were intact, neutered, or spayed (Table 1). 

Factors which lend credence to the present results are 
the large sample size within the 4 diet sub-groups, vari-

ety of diet types analyzed, length of time the diets were 
fed (at least 2 years for the majority), and the record 
that no other treats or supplements were given except 
commercial canine vitamin-mineral preparations. 

Another potential confounding factor is the presence of 
ingredients that are not declared on the label (19, 20). 
The species used as the meat source in pet foods can be 
identified with a real time polymerase chain reaction 
assay (19). This tool is used to monitor commercial pet 
foods for accidentally or deliberately adulterated in-
gredients and is important in today’s industrial market 
based upon the discrepancies that have been found be-
tween ingredients and labeling in commercial pet foods 
(20). The presence of undeclared ingredients has been 
discovered in standard and premium pet diets, as well 
as diets with “novel” or “limited” ingredients, and mi-
cronized hydrolysates. The authors tested “novel/lim-
ited” ingredient diets used for food elimination trials 
and found the median for mislabeling was 45% (range 
of 33–83%) including 1 hydrolyzed protein diet (20). 

Dog weights ranged from 61–83 lbs (27.7–37.6 kg) for plasma 
taurine data, and 59–83 lbs (26.8–37.6 kg) for whole blood taurine 
data. SD and SEM were 38.4 and 12.1, respectively, for plasma 
taurine and 76.4 and 22.1, respectively, for whole blood taurine.  
Line among data points indicates mean for each group respectively. 

Figure 1. Plasma and Whole Blood Taurine Levels of 
22 Golden Retrievers Fed Grain-Free Diets
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In response to prior reports that raised concern about 
the connection between taurine levels in dogs and 
heart disease, this study also looked at taurine levels 
in a subset of 22 dogs that were on grain-free diets. Al-
though taurine is added to pet foods, it is not an essen-
tial, food-sourced amino acid for dogs, and there is no 
minimum canine standard listed for taurine by the As-
sociation of American Feed Control Officials (AAFCO) 
(d). Concentrations of taurine, and its precursor amino 
acid, cysteine, can vary in processed pet foods depend-
ing on the temperature of processing and the addition 
of other ingredients, like beet pulp, which is added 
as a filler (10, 14–17). Taurine concentrations in dogs 
that are above 150 nmol/L in whole blood or above 40 
nmol/L in plasma are considered to pose “no risk for 
taurine deficiency,” even though these levels are below 
the stated normal reference ranges for dogs (200–350 
nmol/L for whole blood taurine levels; 60–120 nmol/L 
for plasma taurine levels) (c). 

Although there was no association found between age, 
sex, body weight, or body size on plasma and whole 
blood taurine concentrations, the type of diet fed has 
been reported to affect taurine concentrations (10, 14). 
Dogs who eat diets containing whole grain rice, rice 
bran, or barley have lower mean whole blood taurine 
concentrations, and the lowest whole blood taurine 
concentrations are seen in dogs that eat lamb, or lamb 

meal and rice diets (10, 11). Furthermore, dogs that eat 
diets containing animal meats or turkey, and whole 
grain rice, rice bran, or barley, have lower plasma me-
thionine and cysteine concentrations (14).

In the current study, of the 22 GR fed grain-free diets, 
17 had whole blood or plasma taurine concentrations 
within the established normal limits, and 5 had elevat-
ed levels (Figure 1 and Table 2). The laboratory that 
ran the taurine assays offers testing on plasma and/or 
whole blood samples. Currently, the preference is for 
specifically prepared whole blood samples as the tau-
rine levels are not confounded by secondary taurine 
leakage from granulocytes and platelets that occurs 
subsequent to clotting or hemolysis (14).

The GR in the present study did not receive taurine supple-
ments in addition to what was already in their diets. It is 
worth noting that the bioavailability of taurine can be af-
fected by the meat source, the types and amount of fiber in 
the diet, and the way ingredients are processed (8, 14–16). 

Conclusions 
The ranking of identified reactive food ingredients was 
the same across 4 diet types fed to adult GR. This dem-
onstrates that diet type is not a determining factor in 
whether or not these dogs have specific food sensitivi-
ties and intolerances.
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The board is excited to report that through the support 
and participation of board and committee members, 
there are ongoing efforts for the American College of 
Veterinary Botanical Medicine to be recognized as a vet-
erinary specialty. Following a denial for approval as a 
stand-alone college, there is a petition for the American 
College of Veterinary Botanical Medicine to be recog-
nized as a veterinary specialty under another specialty 
college. The petition continues to improve as feedback 
leads to updates and modifications.

The college is seeking volunteers! All levels of time 
commitment and interest are welcome as “all hands 
on deck” are required to keep the college growing and 
moving forward. Anyone interested in getting more 
involved with the college, promoting botanical medi-
cine, and recognition by the AVMA are invited to join 
us. An informal information session will be held on 
Friday, September 6th, following the herb walk with 
Dr. Cindy Lankenau and just prior to the 2019 annual 
AHVMA Conference. Please feel free to contact Cindy 

with questions or to let her know that you would be 
interested in attending: cyndvm@gmail.com.

Do you have an interesting case series or clinical re-
search project involving botanical medicine? The col-
lege is interested in helping practitioners who are in-
volved with or interested in clinical research projects 
overcome the challenges of compiling data and prepar-
ing information for publication. Efforts are being made 
to enhance collaboration with other practitioners, to 
assist with data collection and statistical analysis, and 
to compile much needed information in order to pro-
mote botanical veterinary medicine in our communi-
ties. Please contact Kendra Pope with ideas or for more 
information: info@drkendrapope.com. 

Join us in Eugene, Oregon for the next ACVBM annual con-
ference in October 2020! It’s a perfect time and location to 
enjoy the local flora and fauna, and even the mushroom 
festival. Check out the ACVBM website for updates and 
more information (https://www.acvbm.org/). 

ACVBM Continues the Journey  
for Specialty Recognition

By Kendra Pope, DVM

ACVBM Update
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AHVMA Conference Program Committee

Nashville, Tennessee, home of the 2019 AHVMA Annu-
al Conference, is a quirky sort of place — it’s a big city 
with a small town feel comprised of hipsters, foodies, 
and musicians, and soon will be inundated by holistic 
medicine lovers. Conference attendees can explore 
the home of country music, the Grand Ole Opry, only a 
10-minute walk from the conference hotel. If country 
music isn’t your thing, you’re sure to find something to 
your liking on Honkey Tonk Highway on Lower Broad-
way. Foodies shouldn’t miss the local specialty, Hot 
Chicken at Hattie B’s, or some of the new farm to table 
restaurants, like Josephine’s in the 12 South neighbor-
hood. History buffs will enjoy touring Andrew Jackson’s 
Hermitage, a 1,120-acre National Historical Landmark 
and one of the most visited Presidential homes in the 
United States. Nature lovers can stroll through Centen-
nial Park. Those in search of a little ambience can walk 
over the John Seigenthaler pedestrian bridge, which 
affords stunning views of the Nashville skyline and the 
Cumberland River rushing underneath.

Just as Nashville has a little something for everyone, 
so does the AHVMA Conference. The Conference Pro-
gram Committee (CPC) has put together a chart top-

per of a program for the 2019 Conference, September 
7–10, 2019. Come join us for exciting, thought provok-
ing lectures on cancer, herbal therapy, acupuncture, 
homeopathy, aromatherapy, rehabilitation medicine, 
ozone, hospice, vibrational therapy, mindfulness, and 
self-care. Learn from seldom heard lecturers like Dr. 
Alice Villalobos (one of the originators of animal hos-
pice), Dr. Greg Tilford (a pioneer in veterinary botani-
cal medicine), and Dr. Ian Billinghurst (one of the first 
proponents of raw food feeding). Dr. Billinghurst, hail-
ing all the way from Australia, will present some in-
novative lectures looking at cancer as a mitochondrial 
disease and how nutrition, specifically ketosis and 
calorie restriction, seems to help in winning the battle.

This year, Monday evening will be dedicated to the AH-
VMF Silent Auction. We would like to thank everyone 
who has already committed to donating items for the 
auction and invite everyone else to consider making an 
item donation. The proceeds from the event fund stu-
dent scholarships to the AHVMA Conference.

We look forward to seeing everyone in September for 
all of these incredible oppor-TUNE-ities. 

AHVMA Takes Music City by 
Storm for the 2019 Conference

By Jennifer Levitsky, DVM
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AVH Update

The next Academy of Veterinary Homeopathy Confer-
ence will be held on October 25–27, 2019, at the Nation-
al University of Health Sciences in Lombard, Illinois. 
Lectures will feature an exciting line-up of veterinary 
topics, as well as an option to attend a day of lecture 
with Andre Saine, ND, one of the foremost experts on 
homeopathic medicine. Dr. Saine will be speaking on 
“Radical Cures — How to Obtain Them.” Register on-
line at https://theavh.org/annual-conference/.

AVH will once again host its popular reception at the 2019 
AHVMA conference, featuring case reports that illustrate 
the theme “Healing our Patients — Another 10 Reasons to 
be a Homeopath.” There will be plenty of opportunities for 
questions and learning while enjoying light refreshments 
and the chance to win door prizes. If you are considering 
studying homeopathy, this is a great place to start.

The organization, Americans for Homeopathy Choice, 
has compiled a compendium of homeopathy research 

to support the petition objecting to the FDA’s proposed 
regulation of homeopathy. This regulation would make 
unlicensed homeopathic medicines illegal. This compen-
dium, dedicated to the late Peter Fisher, will continue to 
be updated. https://homeopathychoice.org/research/.

Ongoing opportunities for continuing education are 
available for AVH members through monthly webinars 
on a diverse array of challenging and current topics in 
homeopathy. The first two webinars for 2019 reviewed 
nuances of homeopathic case-taking and common pit-
falls practitioners encounter when changing from an al-
lopathic to a homeopathic mindset. 

Whether it's providing annual or monthly educational 
opportunities or advocating for homeopathy, the AVH 
remains the leader in homeopathy for veterinarians. 

Educational Opportunities for 
Veterinary Homeopaths

By Laura Weis, DVM
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Please help AHVMA in our continuing effort to be GREEN by renewing early.  
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September 24–27, 2020, GRAPEVINE, TEXAS

Save the dates now for next year’s AHVMA 
Annual Conference. Expect over 100 hours 
of complementary and integrative CE 
sessions, hands-on labs, and special events. 

Standing on the shores of Lake Grapevine 
with 4.5 acres of indoor gardens, 10 
restaurants, seasonal water park, and two 
pools, this is a resort that could only make 
its home in The Lone Star State. Conference 
attendees will enjoy this convenient location 
near Dallas/Fort Worth International 
Airport, as well as Grapevine Mills®, 
LEGOLAND® and Cowboys Golf Club. 

With an immense lineup of dining options, 
including Old Hickory Steakhouse, The 
Cocoa Bean Coffee House, and newly-
renovated Zeppole restaurant, finding 
something to satisfy your palate couldn't be 
more effortless. 

Everyone deserves a vacation. Plan an extra 
day and make 2020 extraordinary at Gaylord 
Texan Resort & Convention Center.

Mark your calendars now for this one of a 
kind event, offering continuing education, 
networking opportunities, special events, 
and exhibits. 

Current exhibitors, be on the lookout for 
2020 exhibitor information via email in late 

2019. Sponsors and Associate members will 
receive advance access to booth selection 
and sponsorship opportunities. 

Did you know… AHVMA has received 
AAVSB RACE approval for over 90 HOURS 
of CE for the last three years? 

Interested in speaking at the 2020 AHVMA 
Annual Conference? For consideration, 
submit your proposal(s) via the online 
call-for-papers portal no later than the 
October 15 deadline. Those selected will 
be contact by the AHVMA Conference 
Program Committee. 

Hotel and Travel: 
Dallas/Fort Worth (DFW) is conveniently 
located less than 5 miles from the Gaylord 
Texan Resort & Convention Center. Ground 
transportation options include Super Shuttle, 
Yellow Cab, and App-based transportation. 
DFW is served by many major airlines with 
many non-stop flights available. 

Host Hotel
AHVMA has negotiated a group rate for 
AHVMA attendees. Please stay tuned for 
group link information. Staying onsite helps 
us negotiate better venues and lower rates 
for you in the future. Thank you for your 
continued support! 

The AHVMA Conference Program 
Committee is already working hard to  
create an exceptional program of 
topics and presenters for next year’s 
conference. We are sure you won’t be 
disappointed!  
 
With our proven track record of 
AAVSB RACE approved CE hours, we 
hope 2020 will be a year to introduce 
your new-to-integrative-medicine 
colleagues and support staff to the 
AHVMA Conference experience.  
They will thank you for it!

Save the Date
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From lush atrium gardens, unique dining, live music 
and entertainment, to poolside fun (including an indoor 
waterpark!), there is something for everyone. With  
so much to do and over 15 onsite restaurants and food 
venues to choose from, you will love the convenience  
of having everything in one place.

At the Gaylord Opryland, 
you’ll be just steps from 
the Grand Ole Opry, 
minutes from Nashville 
Farmers Market, Shelby 
Bottoms Nature Park, and 
Chesterwood Gardens.

The Cheekwood Estate 
grounds offer such 
mesmerizing sights as the 
reflection pool, Japanese 
garden, nature sanctuary, 
and herb study garden.

Don’t forget to visit our Exhibitors and sponsors in 
the exhibit hall and during their special breakfast and 
lunch & learn meetings. Please thank Exhibitors for 
helping us create a wonderful Conference and Exhibit!

September 7–10, 2019
GAYLORD OPRYLAND
 RESORT & CONVENTION CENTER

NASHVILLE
TENNESSEE

AHVMA
C O N F E R E N C E

2019

O N S I T E  R E G I S T R AT I O N  I S  AVA I L A B L E !

JOIN AHVMA IN NASHVILLE

WANT TO EXPLORE?

Please join us at the beautiful Gaylord Opryland  
for the AHVMA Annual Conference, September 7–10, 2019.

DID YOU KNOW. . .  
The 2019 AHVMA Annual Conference has been RACE APPROVED for  

91 HOURS of continuing education (22 maximum for any one attendee)!
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EVERYTHING IN ONE PLACE 
800 OPRYLAND DRIVE NASHVILLE, TENNESSEE

AHVMA Welcomes an 
Outstanding Line-up of 
Educational and Entertaining 
Speakers for 2019

Dining
Here are just some of the dining highlights 
offered onsite at the Gaylord Opryland: 

CASCADES AMERICAN CAFÉ
Cascades American Cafe serves modern 
versions of classic American dishes in a 
dramatic atrium setting surrounded by 
soothing waterfalls.

CONSERVATORY CAFÉ 
This restaurant offers breakfast, 
sandwiches, wraps, salads and desserts.

JACK DANIEL’S 
Experience the fine tradition of great 
Southern food. Sample hand selected 
“Tennessee Sippin’ Whiskey” from the 
distil lery.

OLD HICKORY STEAKHOUSE
Old Hickory Steakhouse features 1855 
Black Angus Beef seared to perfection, 
plus artisan cheeses and an extensive 
wine list. 

PAISANO’S PIZZARIA & VINO 
This festive, yet casual restaurant serves 
up Tuscan-style pizza and pasta, freshly 
baked bread sticks and fresh salads.

STAX
Create a juicy, one-of-a-kind burger or 
sandwich just the way you want it when 
you choose the size and sides.

WASABI’S SUSHI
Japanese-style sushi and a broad 
selection of traditional sake and beer are 
served amidst lazily swimming koi and the 
soothing sound of waterfalls.

The 2019 AHVMA Conference in “Music City” will surely 
top the charts! So, saddle up and get ready for Nashville, 
Tennessee. Your Conference Program Committee has 
been working in harmony to schedule an educational and 
entertaining line up of speakers.

Dr. Greg Tilford, also our keynote speaker, will enlighten 
us about the Earth, Herbs, and Animal Wellness. Dr. Ihor 
Basko will share his knowledge on alternative approaches 
to skin issues. Dr. Laurie Dohmen will talk about Western 
Herbology. Cannabinoids continue to be a top hit and will be 
covered by Dr. Gary Richter. Dr. Nate Heilman and Dr. Gary 
Stuer, our President, will help us to bridge the divide between 
Traditional Chinese Medicine and modern medical science.

Dr. Alice Villalobos will share her passion and wisdom about 
end of life caregiving issues. Dr. Michelle Gaspar will teach 
us to use mindfulness and self-compassion to help healers 
on their journey. Caitlín Matthews, a first-time speaker 
from England and world-renown Celtic Healer, will share 
techniques that will nurture your soul and spirit.

Onsite registration is available. Save time in long lines with 
the option to download and complete an onsite registration 
form before arriving!   Don't miss this unique opportunity to 
enhance your holistic education with an array of outstanding 
lecturers and topics in the land of the Grand Ole Opry!
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Saturday, September 7, 2019

Exhibitor Hosted Lunch & Learn Meetings

INTRO 
TO CAVM REHAB / LASER LIFE 

 TRANSITIONS
WESTERN

HERBAL MEDICINE
HOMEOPATHY 

& HOMOTOXICOLOGY

Intro to Holistic Medicine

- Marge Lewter

Intro to Holistic  
Nutrition

- Marge Lewter

Intro to Veterinary
Acupuncture
- Marge Lewter

Intro to Chiropractic

- Doug Knueven

Intro to Nutraceuticals
- Doug Knueven

Intro to Western Herbs

- Greg Tilford

Rehab for the non-rehab 
Holistic Practitioner
- Janice Huntingford

Integrating Acupuncture 
& Manual Therapy for 
the Treatment of Pain
- Janice Huntingford

Improving Outcomes 
by Integrating Rehab 
Techniques & Holistic 
Therapies I 
- Janice Huntingford

Improving Outcomes 
by Integrating Rehab 
Techniques & Holistic 
Therapies II
- Janice Huntingford

Integrative Feline Pain 
Management for the 
Feline Patient
- Janice Huntingford

Integrative Pain  
Prevention & Treatment 
of Canine Athletes
- Janice Huntingford

Building a Team for 
Pawspice Care in the 
Veterinary Clinic

- Alice Villalobos

Decision-Making with  
Ethics, Empathy,  
Economy

- Alice Villalobos
Preventing  
Over-Treatment at  
Emergency & Cancer 
Referral Centers

- Alice Villalobos

Defending Euthanasia vs 
Natural Death

- Alice Villalobos

Wayside Weeds that 
Heal I 

- Greg Tilford

Wayside Weeds that 
Heal II

- Greg Tilford

Ethnomedicine

- Laurie Dohmen

Ethnoveterinary  
Medicine

- Laurie Dohmen

Organoleptics

- Laurie Dohmen

Bee Medicine: Honey to 
Venom

- Laurie Dohmen

Intro to Homeopathy

- Lisa Melling

Homeopathic Prescribing 
Common Clinical  
Conditions

- Lisa Melling

Cross-Species Evaluation 
Homeopathic Treatment

- Lisa Melling

Intro to Veterinary  
Homotoxicology

- Deborah Mitchell

Progressive & Regressive 
Vicariation

- Deborah Mitchell

Homotox Isodes & 
Autosanguis

- Deborah Mitchell

8:00am - 8:10am

8:10am - 9:00am

9:10am - 10:00am

10:45am - 11:35am

2:10pm - 3:00pm

3:10pm - 4:00pm

4:45pm - 5:35pm

10:00am - 10:45am

4:00pm - 4:45pm

Keynote Sponsored by VBMA   •   Greg Tilford • Earth, Herbs & Animal Wellness - RYMAN BALLROOM

Quality of Life  
Assessment &  
Restoration

- Alice Villalobos

Management  
Non-Painful Conditions 
in Life-Limiting Disease

- Alice Villalobos

** ticketed events 

Break in Ryman B2-4 Exhibit Hall 

Lunch in Ryman B2-4 Exhibit Hall 

Vendor Hosted Lunch Meeting - CURACORE  Ryman Studio L  

Vendor Hosted Lunch Meeting - VETCLASSICS  Ryman Studio MNO

Break in Ryman B2-4 Exhibit Hall 

Announcements

Evening Events

Cocktail Reception - Tennessee Ballroom Lobby

ATTENTION - SILENT AUCTION WILL BE ON MONDAY THIS YEAR! Please donate and bid to support students!

Banquet- **ticketed event - you must present your banquet ticket to enter ** - Tennessee Ballroom

Evening Entertainment & Dancing - special treat this year... a LIVE BAND sponsored by Adored Beast Apothecary

Vendor Hosted Lunch Meeting - O3 VETS  Ryman Studio ABC

Ryman Studio ABC 

7:00am - 7:30am Tai Chi - lead by Jim Clark - Ryman Courtyard

6:00pm

7:00pm

9:00pm - midnight

11:50am - 12:40pm

12:40pm - 2:10pm

1:05pm - 1:55pm

6:50am - 7:40am Exhibitor Hosted Breakfast Meetings

Vendor Hosted Breakfast Meeting - VDI Labs  Ryman Studio ABCFULL

Ryman Studio DE Ryman Studio MNO Ryman Studio PQR Ryman Studio L

FULL
FULL
FULL

VBMA

O N S I T E  R E G I S T R AT I O N  I S  AVA I L A B L E !



20
20 AHVMA Annual Conference

September 24 - 27, 2019 • Grapevine, TX
ahvma.org/call-for-papers

CALL FOR PAPERS SUBMISSION DEADLINE OCTOBER 15, 2019

Sunday, September 8, 2019

End of Life Comfort  
with Essential Oils 

- Carol Falck

Exhibitor Hosted Breakfast Meetings 

Exhibitor Hosted Lunch & Learn Meetings

Vendor Hosted Breakfast Meeting - PHOTONIC HEALTH    Ryman Studio MNO 

VETERINARY
TECHNICIAN BODYWORKS CANCER HERBAL 

MEDICINE
VETERINARY

AROMATHERAPY

Recognizing the Primary 
Need of Who Shows Up 
that Day
- Janet Gordon Palm

I See a Bad Mood 
Arising
- Janet Gordon Palm

The Feline Declaw  
Controversy
- Janet Gordon Palm
Vet Rehab Therapy & 
What Can You as a  
Technician Do?
- Jo Moyes

Rehab: More than an 
Underwater Treadmill
- Jo Moyes

Structural Stamina:  
Musculoskeletal Longevity

- Jo Moyes

Neurology of  
Movement I 
- Carl Destefano

Neurology of  
Movement II 
- Carl Destefano

Neurology of  
Movement III 
- Carl Destefano
Diagnosing Peripheral 
Nervous System Lesions I 
- Carl Destefano

Diagnosing Peripheral 
Nervous System Lesions II
 
- Carl Destefano
Diagnosing Peripheral 
Nervous System Lesions III
 
- Carl Destefano

The Failing War on 
Cancer 

- Ian Billinghurst

Evolutionary Origins of 
Cancer 

- Ian Billinghurst

Cancer... One Disease... 
One Solution

- Ian Billinghurst

Cancer Metabolism & 
Regulation I 

- PJ Broadfoot

Cancer Metabolism & 
Regulation II

- PJ Broadfoot

Cancer, Thymus Extracts 
& Bioregulatory Therapy

- PJ Broadfoot

Skin Problems, Diving 
Deeper I 

- Ihor Basko

Skin Problems, Diving 
Deeper II  

- Ihor Basko

Review of Nutrition & 
Supplements for Skin

- Ihor Basko

Ethnobotany of  
Cannabis, Legal Landscape, 
Endocannabinoid System.

- Gary Richter

Phytocannabinoids,  
Terpenes, &  
Cannabinomimetrics
- Gary Richter
Cannabinoids: Specific 
Indications & Dosing 
Guidelines 
- Gary Richter

Essential Oil Essentials

- Carol Falck

Essential Oils  LAB 

Session 1
(two hours)

- Carol Falck

Vendor Hosted Lunch Meetings - PRIMAL PET FOODS     Ryman Studio ABC

Vendor Hosted Lunch Meetings - STEVE’S REAL FOOD     Ryman Studio L

Vendor Hosted Lunch Meetings - DARWIN’S      Ryman Studio MNO

Lunch in Ryman B2-4 Exhibit Hall

Break in Ryman B2-4 Exhibit Hall

Reception in Ryman B2-4 Exhibit Hall 

Forum Organized by the Council of Elders - Mark Haverkos -  OPEN TO ALL ATTENDEES - Ryman Studio ABC 6:30pm - 8:30pm

Evening Events

Announcements

Essential Oils  LAB 

Session 2
(two hours)

- Carol Falck

space limited
registration required

space limited
registration required

7:00am - 7:30am Tai Chi - lead by Jim Clark - Ryman Courtyard

Vendor Hosted Breakfast Meeting - WELLSONG ENERGETICS    Ryman Studio ABC  

Vendor Hosted Breakfast Meeting - VET MATRIX     Ryman Studio L  

Ryman Studio L Ryman Studio MNO Ryman Studio PQR Ryman BALLROOM Ryman Studio ABC

*ticketed events

6:50am - 7:40am

8:00am - 8:10am

8:10am - 9:00am

9:10am - 10:00am

10:45am - 11:35am

11:45am - 12:35pm

2:10pm - 3:00pm

3:10pm - 4:00pm

10:00am - 10:45am

4:00pm - 5:30pm

FULL
FULL
FULL

FULL
FULL
FULL

12:35pm - 2:10pm

1:05pm - 1:55pm

O N S I T E  R E G I S T R AT I O N  I S  AVA I L A B L E !



Monday, September 9, 2019

Are you an Effective or  
Defective Care-Giver? 

- Michele Gaspar

Exhibitor Hosted Breakfast Meetings

Exhibitor Hosted Lunch & Learn Meetings

Vendor Hosted Breakfast Meeting - TREATIBLES - visit booth for tickets to Treatibles breakfast meeting Ryman Studio DE

EMF 
& HERBAL 
 MEDICINE

GOOD 
VIBRATIONS

EMERGING 
MEDICINE

HOLISTIC 
ORIGINS

SELF 
CARE

Is EMF Exposure Really a 
Big Deal? 
- Odette Suter

EMFs - Protecting and 
Remediation

- Odette Suter

Phytotherapy for Rabbits

- Barbara Fougere

Phytotherapy for 
Cardiovascular Disease
- Barbara Fougere

Phytotherapy for Thyroid 
Disease

- Barbara Fougere

Stone Medicine: Treat  
Yourself & Your Patients I
- Mona Boudreaux

Stone Medicine: Treat  
Yourself & Your Patients II 
- Mona Boudreaux

Integrating Sound Thera-
py into your Practice 
- Jennifer Hebel

Sonic Sports Massage 
for the Canine Athlete 
LAB

(two hours)

 
- Jennifer Hebel

Iridology I 

- Lisa Fox Wright

Iridology II

- Lisa Fox Wright

Intro to Ozone

- Marlene Siegel

Hormesis & Ozone

- Marlene Siegel

Ozone in Action: Case 
Presentations

- Marlene Siegel

Edgar Cayce’s Tips for 
Holistic Health I 

- Doug Knueven

Edgar Cayce’s Tips for 
Holistic Health II  
- Doug Knueven

Bridging the Divide:  
Chinese Medicine &  
Modern Medical Science I 
- Gary Stuer

Bridging the Divide:  
Chinese Medicine &  
Modern Medical Science II
- Gary Stuer

Bridging the Divide:  
Chinese Medicine &  
Modern Medical Science III
- Gary Stuer

Beginnings of Care Giving: 
Attachment Patterns Inform 
Who We Are. 
- Michele Gaspar

Vendor Hosted Lunch Meetings - K9 NATURAL      Ryman Studio L 

Vendor Hosted Lunch Meetings - VETCLASSICS      Ryman Studio MNO

Vendor Hosted Lunch Meetings - PET RELEAF - check with AHVMA registration desk for availability Ryman Studio ABC

Lunch in Ryman B2-4 Exhibit Hall

AHVMA Annual General Meeting - Ryman Ballroom

Closing Reception in Ryman B2-4 Exhibit Hall - join us for refreshments and visit exhibitors

Memorial Celebration lead by Council of Elders  - Ryman Studio ABC5:00pm - 6:00pm

Evening Events

Announcements

Mindfulness &  
Self-Compassion
on our Journey as Healers
LAB 
(two hours)

- Michele Gaspar

6:50am - 7:40am

8:00am - 8:10am

8:10am - 9:00am

9:10am - 10:00am

11:45am - 12:35pm

2:10pm - 3:00pm

3:10pm - 4:00pm

10:10am - 11:00am

4:00pm - 5:00pm

Break in Ryman B2-4 Exhibit Hall11:00am - 11:45am

Burnout: The Erosion of 
the Healer’s Soul

- Michele Gaspar

space limited
registration required

space limited
registration required

7:00am - 7:30am Tai Chi - lead by Jim Clark - Ryman Courtyard

6:00pm - 8:00pm

SILENT AUCTION

AHVMF Silent Auction - Bid for a cause. Help support student scholarships - Ryman Ballroom

Vendor Hosted Breakfast Meeting - STANDARD PROCESS -     Ryman Studio ABC

Vendor Hosted Breakfast Meeting - BEMER       Ryman Studio L

Ryman Studio PQR Ryman Studio ABC Ryman Studio L Ryman Studio MNO Ryman Studio DE

12:35pm - 2:10pm

1:05pm - 1:55pm *ticketed events

FULL 

FULL

FULL
FULL

SILENT
AUCTION

AHVM Foundation The Silent Auction will be held on Monday this year! 
Auction items include hand-made jewelry, artwork, gift certificates and vacations get-a-
ways. Thank you to all of the attendees and exhibitors who have donated items to this very 
worthy cause!

Silent Auction donation forms are available online at www.AHVMF.org 

Please be sure to fill out the value and minimum bid, and keep a copy for your tax records.

Silent auction donations may be dropped off at the AHVM Foundation booth #802 inside 
the Exhibit Hall.

Proceeds benefit veterinary students interested in Integrative Veterinary Medicine.

O N S I T E  R E G I S T R AT I O N  I S  AVA I L A B L E !
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Tuesday, September 10, 2019

SOURCES OF 
SUPPORT

REHAB & 
PEMF POTPOURRI TCM 

PRINCIPLES

8:00am - 8:10am

8:10am - 9:00am

9:10am - 10:00am

10:15am - 11:05am

11:15am - 12:05pm

10:00am - 10:15am

Canine Orthotics & You

- Paul Brumett 

Bioresonance Therapy for 
Treating Chronic Allergies

- Regina Downey

Macronutrient Selection in 
Dogs & the Impact on Health

- Mark Roberts

Deer Velvet Benefits for  
Degenerative Joint Disease

- Doron Zur

Announcements

15 Minute Break

Allied Events
AHVMA’s allied organizations’ meetings and events onsite at the Gaylord Opryland Resort & Convention Center

If you wish to have your group’s co-located event considered for listing please contact us at office@ahvma.org 

VBMA Herb-Walk - Meet at AHVMA Reg. Desk - Please visit VBMA Website for updates & details - VBMA.org

Friday, September 6, 2019

Continuing Education Updates

The 2019 AHVMA Annual Conference (Program 131-36838), has been AAVSB RACE approved for 91 hours of continuing education. 
22  hours maximum for any one veterinarian or veterinary technician. 

Therapeutic & Diagnostic  
Acupuncture I (Key Points Along 
LU, LI, ST, SP Channels)

- Nate Heilman

Therapeutic & Diagnostic  
Acupuncture I (Points Along 
PC, TH, GB, LIV Channels)

- Nate Heilman

In the Shadow of Sun Si Maio; 
Integrating Acupuncture  
& Herbal Prescription

- Nate Heilman

Therapeutic & Diagnostic  
Acupuncture I (Key Points Along 
HT, SI, BL, KID Channels)

- Nate Heilman

* * * THANK YOU * * * 
Thank you to all of the attendees and exhibitors who have shown their support for AHVMA by staying on site at the host hotel.  
Your support now gives AHVMA the opportunity for more negotiating power in the future. This means more choice in venue, more  
negotiating power, and better room rates for everyone. We can’t do it without you and we are so appreciative of your continued 
commitment to the future of AHVMA. 

J O I N  U S  N E X T  Y E A R  I N  G R A P E V I N E ,  T E X A S  •  S E P T .  2 4  -  2 7 ,  2 0 2 0

Stepping into the Knowing 
Field, Systemic Constellations 
and the Veterinary Profession

- Caitlin Matthews
Walking in Their Footsteps, 
Intuiting Animals’ Needs 

- Caitlin Matthews

New Techniques to Diagnose 
Joint Disease Using Your 
Hands

- Laurie McCauley

Rear Limb Injury & Pain

- Laurie McCauley

Forelimb Injury & Pain

- Laurie McCauley

PEMF: A Clinical & Scientific  
Treatment Modality

- Laurie McCauley

7:00am - 7:30am Tai Chi - lead by Jim Clark - Ryman Courtyard

* * DETAILS & ROOM LOCATIONS SUBJECT TO CHANGE   -   PLEASE CHECK MOBILE APP & SIGNAGE FOR UPDATES **

Sources of Support for Healers 
 LAB
 
(two hours)

- Caitlin Matthews
space limited
registration required

AVH Info Session - Magnolia Ballroom  - Please visit AVH Website for updates & details - theavh.org

Sunday, September 8, 2019

Ryman Studio MNO Ryman Studio DE Ryman Studio ABC Ryman Studio PQR

4:00pm

5:30pm

AHVM Foundation Silent Auction - Ryman Ballroom - Please help support student scholarships - ahvmf.org 

Monday, September 9, 2019

6:00pm

O N S I T E  R E G I S T R AT I O N  I S  AVA I L A B L E !

THANK YOU to all of the Conference attendees and exhibitors who are staying on site at the 

host hotel. It is because of your continued support that AHVMA is able to find better venues and 

negotiate better room rates for everyone in the future. Thank you for believing in AHVMA!
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4-Legger 
www.4-legger.com  
Booth 421 

ǂA Time To Heal 
www.atimetohealherbs.com  
Booth 720

(The) Academy of Veterinary 
Homeopathy 
www.theavh.org  
Booth 322

Advanced Biological Concepts 
www.abcplus.biz  
Booth 415

AEM Gallery 
www.aprilmurphy.com  
Booth 504

AHVMF 
www.ahvmf.com  
Booth 802

American Herbal Lab  
& Nano Herbs Light 
www.newvita.com  
Booth 704

AnimalBiome 
www.animalbiome.com  
Booth 600

Animal essentials 
www.animalessentials.com  
Booth 101

Animal Necessity 
www.animalnecessity.com  
Booth 221

Animal Ortho Care 
www.aocpet.com  
Booth 115

AnimalEO 
www.animalEO.info 
Booth 703 & 705

Answers Pet Food 
www.answerspetfood.com  
Booth 621

Aromadog/Aromacat 
www.aromadog.com  
Booth 723

Assisi Animal Health 
www.assisianimalhealth.com  
Booth 821

Association for Research  
and Enlightenment 
www.edgarcayce.org  
Booth 222

Aventix 
www.aventix.ca  
Booth 501

Ayush Herbs, Inc. 
www.ayush.com  
Booth 714

ǂBellator CBD 
www.cbddistributioncenter.com  
Booth 806 

*BEMER - Buchoff 
www.drbuchoff.bemergroupcom  
Booth 915

*BioZyme 
www.biozymeinc.com  
Booth 907

The Bones & Co. 
www.thebonesandco.com  
Booth 320

BotaniVet by Vet Remedy 
www.botanivet.com  
Booth 820

Calm My Pet 
www.calmmypet.com  
Booth 302

CanEva Health Corp. 
www.caneva.ca  
Booth 104

ǂCanine Matrix 
www.caninematrix.com  
Booth 722

Canine to Five 
www.neugierpet.com  
Booth 423

CEFCO, Inc.  
Booth 922

*Chi Dog 
www.chidog.com  
Booth 321

Chi Institute 
www.tcvm.com  
Booth 506

*Coco Therapy 
www.CocoTherapy.com  
Booth 512

Champion CBD 
www.championcbd.com  
Booth 624

*CryoProbe 
www.ho-equipments.com  
Booth 707

*CuraCore Integrative Medicine  
& Education Center 
www.curacore.org  
Booth 301

*Darwin’s Natural Pet Products 
www.darwinspet.com  
Booths 607 & 420

Digatherm, LLC 
www.digatherm.com  
Booth 606

Doctor Multimedia 
www.doctormultimedia.com  
Booth 407

Dr. Harvey’s 
www.drharveys.com  
Booths 805 & 807

Earth Buddy 
www.earthbuddypet.com  
Booth 206

Electromedical Products 
International, Inc. 
www.alphastimforanimals.com  
Booth 213

Elite Science, LLC 
www.1TDC.com 
Booth 403

Emerald Science 
www.1TDC.com  
Booth 403

Equa Holistics Animal Probiotics 
www.equaholistics.com  
Booth 100

Erchonia 
www.erchonia.com  
Booth 721

*Evermore Pet Food 
www.evermorepetfood.com  
Booth 913

ExeGi Pharma LLC 
www.visbiomevet.com  
Booth 212

Flexible Footwear Company 
www.flexiblefootwear.com  
Booth 715

Gilad&Gilad 
www.ForNerveHealth.com  
Booth 712

Galaxy Health Technology, LLC 
www.biocommunication.us  
Booth 424

Gilad&Gilad 
www.fornervehealth.com  
Booth 712

*Glacier Peak Holistics 
www.glacierpeakholistics.com  
Booth 906

*Golden Flower Chinese Herbs 
www.gfcherbs.com  
Booth 812

ǂGolden Needle 
www.goldenneedleonline.com  
Booth 514

Harrison’s Bird Foods 
www.harrisonsbirdfoods.com  
Booths 912 & 914

Healing Oasis Wellness Center 
www.healingoasis.edu  
Booth 605

Health Pioneers Institute 
www.healthpioneersinstitute.com  
Booth 614

Healthy Hemp Pet Company 
www.healthyhemppet.com  
Booth 121

Hemp My Pet 
www.hempmypet.com  
Booth 823

*ǂHerbalist & Alchemist 
www.herbalist-alchemist.com  
Booth 901

Herbs For Life 
www.petwellnessblends.com  
Booth 725

Hippo Manager Software 
www.hippomanager.com  
Booth 114

Holistic Hound 
www.holistichound.com  
Booth 224

Hope Science Vet 
www.hopesciencevet.com  
Booth 106

Imagilin Technology, LLC 
www.imagilin.com  
Booth 323

International Veterinary 
Acupuncture Society (IVAS) 
www.ivas.org  
Booth 223

*K9 Natural 
www.k9natural.com  
Booth 300

*Kan Herb Company 
www.kanherb.com  
Booths 505 & 507

Katie’s Pet Products 
www.katiespetproducts.com  
Booth 620

Know Better Pet Food 
www.knowbetterpetfood.com  
Booth 312

KVP 
www.kvpvet.com  
Booth 502

Lhasa OMS 
www.lhasaoms.com  
Booth 903 & 905

LumaPet 
www.lumapet.com  
Booth 713

Exhibitors * Sponsor
ǂ Associate Member
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(Fully registered and confirmed exhibitors and 
sponsors with AHVMA at time of publication.)

* Sponsor
ǂ Associate Member

ǂMayway Herbs 
www.mayway.com  
Booth 612

MediVet Biologics 
www.medivetbiologics.com  
Booth 814

MedX 
www.medxllc.com  
Booth 724

*Multi Radiance 
www.multiradiance.com  
Booth 306

Mushroom Wisdom, Inc. 
www.mushroomwisdom.com  
Booth 523

Nammex 
www.nammex.com  
Booth 205

ǂNational Animal Supplement 
Council 
www.animalsupplements.org  
Booth 305

Natural Ophthalmics, Inc. 
www.NaturalEyeDrops.com  
Booth 920

New Zealand Deer Velvet Products 
www.nzdeervelvetproducts.com  
Booth 525

Nexderma 
www.nexdermavet.com  
Booth 506

Northwest Naturals 
www.nw-naturals.net  
Booth 220

NOW Pets 
www.nowfoods.com/pet-health  
Booth 520

Nutramax Laboratories, Inc. 
www.nutramaxlabs.com  
Booth 513

*O3 Vets 
www.O3Vets.com  
Booth 800

Omega Alpha 
www.omegaalpha.com  
Booth 215

*Options for Animals 
www.optionsforanimals.com  
Booth 701

ǂOrganic Pet Systems 
www.naturapetz.com  
Booth 203

Owl Manor 
www.omveterinary.com  
Booth 904

Peak Animal Health Center 
www.peakanimalhealthcenter.com  
Booth 413

Pet Health Pharmacy 
www.pethealthpharmacy.com  
Booth 521

*Pet Releaf 
www.petreleaf.com  
Booth 921

Pet Tao Holistic Pet Products 
www.pettao.com  
Booth 822

Petcurean 
www.petcurean.com  
Booth 412

*Pet Tracks 
www.pettracksemr.com  
Booth 923

*Photonic Health 
www.photonichealth.com  
Booth 314

Plena Pets 
www.plenapets.com  
Booth 112

*ǂPrimal Pet Foods 
www.primalpetfoods.com  
Booth 613

Purple Moon Herbs and Studies 
www.purplemoonherbstudies.com  
Booth 123

*Qest, LLC 
www.naturalsolutionsphc.com  
Booth 401

Raised Right Pets 
www.raisedrightpets.com  
Booth 204

Ramaekers Nutrition 
www.ramaekersnutrition.com  
Booth 522

RAWZ Natural Pet Food 
www.rawznaturalpetfood.com  
Booth 214

Rayne Nutrition 
www.raynenutrition.com  
Booth 515

Redstone Media Group 
www.redstonemediagroup.com  
Booth 107

*Respond Systems 
www.respondsystems.com  
Booth 503

Rx Vitamins, Inc. 
www.rxvitamins.com  
Booth 307

ServiceVet Technologies 
www.servicevet.com  
Booth 201

Silver Lining Herbs 
www.silverliningherbs.com  
Booth 615

Smart Cookie Bakery 
www.smartcookietreats.com  
Booth 815

*ǂStandard Process 
www.standardprocess.com  
Booths 404 & 406

*Steve’s Real Food 
www.stevesrealfood.com  
Booth 706

ǂSuperEssentials 
www.motherearthpet.com  
Booth 604

The Simple Food Project  
& Herbsmith 
www.simplefoodproject.com  
/ www.herbsmithinc.com  
/ herbsmithrx.com   
Booth 801

Therabis 
www.therabis.com  
Booth 102

*Treatibles 
www.treatibles.com  
Booth 304

ULR Laboratories LLC 
www.kyosenex.com  
Booth 622

*VDI Laboratory 
www.vdilab.com  
Booth 623

*ǂVet Classics 
www.vetclassics.com  
Booth 601

Veterinary Books by Success 
Concepts 
www.servetusa.com  
Booth 113

*Vet Matrix 
www.iMatrix.com  
Booth 813

VetriScience Laboratories 
www.VetriScience.com  
Booth 414

Vireo Systems, Inc. 
www.vireosystems.com  
Booth 425

Wellness Pharmacy 
www.wellnesspharmacy.com  
Booth 804

*Wellsong Energetics 
www.wsenergetics.com  
Booth 500

Wholistic Pet Organics 
www.wholisticpetorganics.com  
Booth 405

Young Living Independent 
Distributor 
www.ylvetsandpets.com  
Booths 313 & 315

Ziwi 
www.ziwipets.com  
Booth 207

Zymox & Oratrene  
by PKB Animal Health 
www.pkbanimalhealth.com  
Booth 602

Thank you!
TO ALL OUR EXHIBITORS



Classifieds

EMPLOYMENT OPPORTUNITIES

COLORADO
Holistic/Natural Medicine outpatient practice for 
sale located near Colorado Springs. A very busy, en-
joyable and easy Acupuncture, Chiropractic, Herbal, 
Homeopathic, Functional Medicine practice. Current 
practice is limited to these modalities plus Preventa-
tive Medicine, Labwork, and Diet management. Tradi-
tional work could easily be added. We refer for x-rays, 
surgery, biopsies, and other work every day. Very 
reasonably priced. Owner ready to do more fishing. 
www.HolisticPetWellness.com. Contact: CVCVETS@
earthlink.net

MASSACHUSETTS
Hopkinton — Margo Roman, DVM, M.A.S.H., 72 
Main Street, Hopkinton, MA 01748, 508-435-4077, 
Mroman3@aol.com. Position working with dogs, cats, 
small animals, using Homeopathy, Acupuncture, Func-
tional Nutritional Therapy, Chiropractic, Bach Flowers, 
Ozone therapy, surgery and conventional medicine. My 
practice is 10 minutes from Tufts University.

NEW JERSEY
Veterinarian wanted. Beautiful Southern New Jer-
sey shore. Minutes from beach on one side and Pine-
lands State forest on the other. Small animal. Integra-
tive practice, with rehab also. Underwater treadmill. 
We also do exotics if you have interest. PEMF, NAET, 
Chiropractic, homeopathy, herbs and more.  Will con-
sider new graduate. Pro Sal. Mark Newkirk VMD. 
www.newkirkfamilyveterinarians.com / mnewk@aol.com

NEW YORK
Seeking associate veterinarian to join our lucrative 
house call practice in NYC. We integrate the best tradi-
tional, nutritional, and alternative veterinary therapies. 
Acupuncture training preferred. Can train on integra-
tive side. We are looking for a self starter, confident in 
their skill level. Experience preferred but not necessary. 
Contact Dr. Gladstein — bglad31d@gmail.com  

ONTARIO, CANADA
Integrative Small Animal Practice requires part-time 
DVM for 1 –2 days per week. We are a client-focused 
practice with emphasis on compassionate care, pro-
viding Traditional and Holistic medicine. Experience 
in acupuncture is an asset. We offer a supportive work 
environment and close mentorship, with partnership 
opportunity. Please apply to info@parkavenuevet.ca

OREGON
Holistic practice in Tigard, Oregon seeking PT/FT asso-
ciate with potential for clinic partnership/ownership. 
We practice quality integrative medicine emphasizing 
naturopathic care and offer a wide range of treatment 
options including acupuncture, homeopathy, laser 
therapy, Traditional Chinese Medicine, Western herbal 
therapy, chiropractic , Animal Normalization Therapy, 
natural flea control, and nutritional, nutraceutical, and 
glandular therapy. Surgical experience, familiarity 
with holistic medicine; post-graduate certification in 
at least one modality is required. Cover letter and re-
sume to manager.hpvc@gmail.com.

For information and rates on Classifieds listings please contact office@ahvma.org
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EVENTS

2019 AHVMA ANNUAL CONFERENCE  
& EXHIBITION 
When: September 7–10, 2019 
Where: Gaylord Opryland Resort and Convention 
Center — Nashville, Tennessee 

Plan for over 100 hours of lectures and labs in 
Complementary and Alternative Veterinary Medicine 
topics, over 130 exhibit booths, and special events. Please 
visit www.ahvma.org for information on registration, 
exhibiting and hotel accommodations. 

PRACTICES FOR SALE

MARYLAND
Practice for sale in the Columbia, MD area — provides 
both holistic and Western services. This is a busy 
practice with a good client base and a great location. The 
owner will help with the transition for a smooth step 
into ownership. Simmons Mid-Atlantic 888.881.7084 or 
www.SimmonsInc.com-practice MD609.

CLARK COUNTY, NEVADA
Well-Established and Profitable! This SA practice offers 
conventional and holistic medicine in a +/- 2,400 sf 
leasehold facility, in an active shopping plaza. Currently 
open five days a week. A new owner could expand hours 
and services, increasing gross income. NV3
Contact: PS Broker. 800.636.4740. www.psbroker.com. 
info@psbroker.com

SERVICES OFFERED

Animal communication can be a valuable addition 
to your practice, providing insight into an animal’s 
thoughts and feelings. Dr. LaShelle Easton, holistic 
veterinarian and AHVMA member, helps you integrate 

communication into your practice in a way that 
complements, rather than replaces, your approach.
www.SageAnimal.com.

LASHELLE EASTON, DVM - ANIMAL COMMUNICATOR

Classifieds
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Abbreviation Definition

2-D 2-dimensional

3-D 3-dimensional
A

AAHA American Animal Hospital Association

ACTH Adrenocorticotropic hormone

AD Right ear
AS Left ear
ADP Adenosine diphosphate
ALT Alanine aminotransferase. See SGPT
ALKP Alkaline phosphatase
ANOVA Analysis of variance
APHIS Animal and Plant Health Inspection Service
AST Aspartic aminotransaminase. See SGOT
ATP Adenosine triphosphate
ATPase Adenosine triphosphatase
AVMA American Veterinary Medical Association
B

BCG Bacille Calmette-Guerin
BSA Bovine serum albumin
BUN Blood urea nitrogen
C

°C Degree(s) Celsius
cAMP Cyclic adenosine monophosphate
CBC Complete blood count
CDC Centers for Disease Control and Prevention
CFU‡ Colony-forming unit
CNS Central nervous system
CPR Cardiopulmonary resuscitation
CSF Cerebrospinal fluid

CT Computed tomography or computed 
tomographic

Ci Curie(s)
MCi Microcurie(s)
mCi Millicurie(s)
D

Diam Diameter
DMSO Dimethyl sulfoxide

DICOM Digital Imaging and Communications in 
Medicine

DNA Deoxyribonucleic acid

E

Abbreviation Definition

E Ethylenediaminetetraacetic acid

ECG Electrocardiogram or electrocardiographic. 
Also EKG.

EDTA Ethylenediaminetetraacetic acid

eg Latin for for example; use only in 
parenthetical expressions

ELISA Enzyme-linked immunosorbent assay
EM Electron microscopy

F

°F Degree Fahrenheit
FDA Food and Drug Administration
FeLV Feline leukemia virus
FIV Feline immunodeficiency virus
G

g Gram
H

h or hr Hour or hours
H&E Hematoxylin and Eosin
Hct or HCT Hematocrit
Hgb or Hb Hemoglobin
HIV Human immunodeficiency virus
hpf High-power field or high-power fields
I

ie Latin for that is; use only in parenthetical 
statements

Ig Immunoglobulin
IM Intramuscular
IP Intraperitoneal
IU International unit(s)
IV Intravenous
L

LD50 Median lethal dose
L Liter(s)
Ml Mliter(s)
ml Milliliter
M

m Meter
Mm Minutes
min Modified live virus
MLV Molar
M Month
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Abbreviation Definition

mo

MRI§ Magnetic resonance imaging

mRNA Messenger ribonucleic acid

N

n Number in a study group
NAD+ Nicotinamide adenine dinucleotide
NADH NAD + reduced
NADP NAD+ phosphate
NADPH NADP reduced
No. Number
NO Nitric oxide
NSAID Nonsteroidal anti-inflammatory drug
O

OD Optical density
OD Right eye

OS Left eye
P

P Probability
PBS Phosphate-buffered saline
PCR Polymerase chain reaction
PCV Packed cell volume
PG Prostaglandin
PMN Polymorphonuclear leukocytes
PO Per os
Q

q Every
QD Daily or every day or once a day
R

RBC Red blood cell
RIA Radioimmunoassay
RNA Ribonucleic acid
rpm Revolutions per minute
rRNA Ribosomal ribonucleic acid
S

s second
SD Standard deviation
SE Standard error
SEM Standard error of the mean

SGOT Serum glutamic-oxaloacetic transaminase.
See AST

SGPT Serum glutamate pyruvate transaminase. 
See ALT

Abbreviation Definition

SID Once daily
SSRI Selective serotonin reuptake inhibitor
SOD Superoxide dismutase
SV-40 Simian virus 40
T

T1/2 Half-life
tRNA Transfer ribonucleic acid
U

U Unit
U.S. or U.S.A.† United States
USDA† United States Department of Agriculture
UV Ultraviolet
V

V Volt
vol Volume
W

W Watt
Wk Week
wt Weight
WBC White blood cell
Y

yr Year

§Although this abbreviation can be an adjective or a noun, it cannot 
be used to mean magnetic resonance image. The term MRI image is 
acceptable.

†The abbreviation US may be used without expansion on first mention 
only when it is used as a modifier and only when it directly precedes 
the word it modifies. In other instances, United States should be used.




