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I’m starting to think 
there are two types of 
clients: those who give 
CBD products to their 
pets and those who want 
to give CBD products to 
their pets. Regardless of 
the ratio of one category 
to the other, it’s becoming 
more and more obvious 
that veterinarians need to 
become educated in this 

rapidly emerging therapeutic field.

And this brings me to one of my favorite points: 
AHVMA is The Leader, The Voice, The Resource for 
veterinarians, especially concerning “novel therapies” 
and “new” concepts, even if they’ve been around for 
centuries. At the AVMA Conference in August, the 
number one category of questions veterinarians 
asked of our staff concerned acquiring information on 
CBD products, especially regarding their quality and 
where they could find more information. Funny you 
should ask.… 

Our Conferences provide hours of lectures on 
cannabinoids, presented by some of the most well-
versed veterinarians in the field. I was fortunate to 
have attended lectures by Dr. Rob Silver in 2016 and  
Dr. Gary Richter this past year. The information I gleaned 
from these lectures has enabled me to knowledgeably 
address the questions and misconceptions my clients 
have concerning these products and understand when 
the evidence shows these products are indicated.

In continuing our mission of providing our readers 
accurate and groundbreaking information, our 
Editorial Committee has worked hard to bring you 
three unique papers on cannabinoids in this issue. A 
review of cannabidiol (aka “CBD”), the most frequently 
used over-the-counter hemp product, provides the 

requisite information all veterinarians should possess 
in 2020. On the regulatory front, confusion abounds. 
Who better to address, and hopefully clarify, the 
regulatory morass than Bill Bookout of the National 
Animal Supplement Council? And from the emerging 
field of cannabinoid research for animals, we are 
pleased to publish a pilot study on the use of a hemp 
product for pain from osteoarthritis. No spoiler alert 
here — you’ll have to read it! 

We are once again pleased to publish a piece by 
Dr. Jeff Feinman. Full disclosure/fun fact: Jeff and 
I were classmates in veterinary school, and our 
yearbook pages face each other. Jeff is a broad thinker, 
understanding how energetic medicines and practices 
link to current scientific understanding of our bodily 
processes. As one who incorporates pranayama into 
my daily yoga practice, I am fascinated by the concept 
of pranayama for our dogs and cats, as discussed with 
abundant scientific support in this paper.

Our members came to AHVMA with the gift of 
creative, independent thinking. These traits 
manifested in the drive to heal our patients in ways 
we were never taught in school or could never derive 
from our attendance at mainstream conferences. 
Many of us came to AHVMA with a strong sense of 
spirituality; others acquired this along the way. And 
I’m constantly learning that we are a group that feels 
strongly about building bridges, accepting all of our 
unique ideas as worthy of consideration, respecting 
different treatment modalities outside of our areas 
of focus, and helping the conventional world to 
understand through our experiences and emerging 
science that the definition of “evidence” is broad and 
provides an invitation to listen.

I hope you find that this issue satisfies these goals.

Shelley R. Epstein, VMD
Editor-in-Chief

Editor's Introduction
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I hope this issue of the 
Journal finds each and 
every one of you well. If 
you were able to attend 
our 2019 Conference and 
if your life resembles 
mine, there was a lot of 
compression in the clinic 
schedule in the weeks  
prior to the Conference 
and a lot of catching up to 
do afterwards! 

Our wonderful Conference was attended by 410 vet-
erinary professionals. Thirty students attended, our  
Association’s future, representing many veterinary 
schools. I certainly appreciate the financial support the 
AHVMF provides to get our students to the Conference. 
Your generous support of the Foundation is critical in 
both endowing these student scholarships as well as 
funding groundbreaking research. 

I found the Gaylord to be a great venue for our conference. 
Due to the diligent efforts of Dr. Emely and the AHVMA 
office staff, the exhibit hall was filled to capacity with 150 
vendors and numerous others on the waiting list! Many 
vendors have told me that our Conference is the best 
event of the year for them; our staff is organized and the 
number of attendees that are potential customers cannot 
be found at any other meeting. I value the financial sup-
port that our vendors give us as well as the opportunity 
to be exposed to the cutting edge of integrative medicine 
products and services. One can easily spend long hours 
taking in all that the Exhibit Hall has to offer. 

I want to take this opportunity to thank the Conference 
Program Committee and the AHVMA office staff for put-
ting together an educational program that appealed to 
a variety of interests. Over 90 hours of instruction were 
RACE approved! I am continually impressed by the organi-
zation and the work produced by such a small committee. 

I was honored to be asked to be a part of a panel discus-
sion after the screening of the new film, "Dog Doc." If 
you aren't aware, this is a documentary about Dr. Marty  
Goldstein, one of the pioneers of integrative veteri-
nary medicine. The film traces Dr. Goldstein's roots and  
career at Smith Ridge Veterinary Center. He recounts 
the scorn and ridicule he received from colleagues as 
he began to explore integrative medicine; he was seen 
as an outsider for decades. At the end of the movie he 
has the opportunity to speak to veterinary students at 
his alma mater, Cornell University. He presented cases 
pulled from hundreds of patient files saved over the 
years, completing the circle of student to teacher. 

I feel a great debt of gratitude to not only Dr. Goldstein 
but all of the other integrative veterinarians before me 
who have done hard work while enduring professional 
hardship. Their efforts have helped bring integrative 
medicine into mainstream veterinary practice. I am 
grateful that I can look at the educational program for 
almost every major veterinary conference and find inte-
grative medicine topics on the schedule. This presence, 
along with more and more of our integrative colleagues 
working alongside allopathic generalists and special-
ists, is the future of veterinary medicine. 

As this evolution takes place, we must remain mindful 
that the AHVMA should be a group of inclusion. We need 
to recognize that all AHVMA members are unique. We 
have different backgrounds, experiences, and training. 
Our medicine is for everyone, so we should be dedicated 
to including everyone. A diverse and inclusive mem-
bership will allow everyone to feel free to share their  
talents and insights with the group. Treating our  
patients as whole beings requires us to honor a whole 
medicine, respecting all disciplines of modern veteri-
nary medicine, regardless of how they are categorized.  
Everyone has a place in the AHVMA. 

Neal J. Sivula, DVM, PhD, MDiv
President AHVMA, 2019-2020

President’s Letter
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This international study was undertaken to identify 
circulating metabolic predictors of long-term mortal-
ity risk using a standardized metabolomics platform. 
There were 44,168 enrolled individuals (age at base-
line 18–109), of whom 5,512 died during follow-up.  
A stepwise (forward–backward) procedure based  
on meta-analysis results identified 14 circulating  
biomarkers associated with mortality. Overall, these 
associations were similar in men and women and 
across different age strata (1). The biomarkers asso-
ciated with decreased mortality included increases in 
total lipids in chylomicrons for extremely large very 
low-density lipoproteins and for small high-density 
lipoproteins, mean diameter for very low-density  
lipoproteins particles, ratio of polyunsaturated fatty 
acids to total fatty acids, and the concentrations of  
histidine, leucine, valine, and albumin. By contrast, 
higher concentrations of glucose, lactate, isoleucine, 
phenylalanine, acetoacetate, and glycoprotein acetyls 

were associated with increased mortality. With the  
exception of cardiovascular disease, where glucose 
was a disease-specific mortality risk factor, the 14  
biomarkers studied did not differ between causes of 
mortality, including cancer and infection. 

From studies in twins, it has been determined that 
25–30% of variation in lifespan comes from genetic 
factors. Do these genes actually prolong life by slowing 
down the rate of aging? Lifestyle is equally important, 
as both external (diet, exposures, chemicals) and inter-
nal (hormones, cellular oxidative stress) environmen-
tal factors play a role. A percentage of chance is also 
involved, as even when identical twins share the same 
environment, they rarely die at the same time (2).  

In humans, about 7,000 genes may regulate lifespan, 
but only 25–30% of lifespan is known to be heritable 
through a few critical genes. These are termed lon-

From The Literature

Summary by W. Jean Dodds, DVM
Editorial Committee

A Metabolic Profile of All–Cause  
Mortality Risk Identifed in an  

Observational Study of 44,168 Individuals
Deelen J, Kettunen J, Fischer K, van der Spek A, Trompet S, Kastenmüller G,  
Boyd A, Zierer J, van den Akker EB, Ala–Korpela M, Amin N, Demirkan A, 

Ghanbari M, van Heemst D, Ikram MA, van Klinken JB, Mooijaart SP, Peters A, 
Salomaa V, Sattar N, Spector TD, Tiemeier H, Verhoeven A, Waldenberger M,  

Würtz P, Smith GD, Metspalu A, Perola M, Menni C, Geleijnse JM,  
Drenos F, Beekman M, Jukema JW, van Duijn CM, Slagboom PE.
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gevity assurance genes and have evolved in humans 
and dogs as being beneficial to the organism (2).  
Beyond the genes are the epigenetic factors that  
promote change of gene expression and, based upon  
rodent studies, are potentially reversible. Caloric  
restriction of 20–40% has been shown in rodent and  
dog studies to improve aging health and increase life- 
span (3). Lean body mass is needed, but this degree of 
restriction is impractical. Could intermittent caloric 
restriction be beneficial?  

Lastly, consideration is needed to the role of cellular 
oxidative stress and aging with the increased reactive 
oxygen species produced from aging mitochondria (2). 
Even though mortality from cancer is strongly associ-
ated with aging in humans, this rate actually declines 
in the 10th decade of life (1, 2). 

How do these findings relate to the aging and extreme 
aging of animals? Animal models for studying aging 
and longevity in people have included species such  
as worms, rodents (mice), opossum, and dogs (2–7).  
The observation that the oldest–old are resistant to 
cancer — a puzzling paradox shared by both dogs and 
humans — creates a unique opportunity to better  
understand the factors that favor cancer resistance 
(4). The oldest people, and dogs such as the Labrador  
Retriever, have exceptional longevity genes and are  
often free of major diseases including cancer (2–6).  
Of the oldest old dogs studied, 76% showed the delayed 
onset of disease, and more than 50% had profound  
disease resistance (4–6). In the study from Purdue  
University’s Center for Exceptional Longevity Studies  
and Gerald P. Murphy Cancer Foundation, female  
Rottweilers still alive at 13 years of age lived longer  
with intact ovaries and had increased longevity,  
similar to findings in mice and women (2–5). Females 
had a 5:1 longevity advantage over males in dogs  
that achieve the most extreme longevity (a). Cancer 
mortality in this extreme aged dog group (equivalent 
to humans reaching 100 years old) was only 8%, as  
opposed to 70% for those dogs that had the usual long- 
evity of 9–10 years (4, a). 

In conclusion, factors that affect health and lifespan in 
humans are similar in other species, including rodents 
and dogs. Genes, epigenetic factors, sex, lifestyle, and 
caloric restriction are among the contributing factors  
to longevity. It is possible to use metabolic markers to 
predict long-term mortality risk in people. Perhaps 
paradoxically, exceptional longevity (100 years or more  
in people, and 13 and 15 years or older in Rottweilers 
and Labrador Retrievers, respectively) conveyed resist- 
ance to major diseases including cancers.  

 

Endnote

a. Gerald P. Murphy Cancer Foundation, Center for Exceptional 
Longevity Studies, Purdue University. Available at:  
www.gpmcf.org/Longevity.html.
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From The Literature

This literary review analyzed the human and dog-
related factors involved in making the decision to  
acquire a companion dog and determined which of 
those factors are most significant. The factors making 
the most dramatic impact involved the dog’s physical 
appearance, behavior, and health; social influences 
(including breed popularity); demographic and socio-
economic factors; and the owner’s previous ownership 
experience. This study is important as up to 49% of 
U.S. households, 39% of Australian households, and 
26% of households in the United Kingdom have dogs, 
and many individuals will acquire multiple dogs in 
their lives (1). 

The author summarized data to support the relation-
ship between socioeconomic status and dog ownership, 
with ownership probability decreasing as education  
level increased. Contact with pets in childhood trans-
lated to a higher prevalence of ownership as adults. It is 
likely that positive childhood experiences would encour-
age adults to consider adopting or purchasing a dog. 

Trends in breed popularity was another social factor 
influencing dog acquisition. Certain types of media  
exposure, including film releases, were highly influ-
ential. Average trends in breed popularity lasted for 
an average of 14 years before declining. Unscrupulous 
breeding practices to meet public demand for such 

breeds can lead to higher levels of inbreeding, over-
breeding, and inefficient puppy socialization, all of 
which can lead to future relinquishment.

Disappointingly, appearance was rated as more impor-
tant than health to dog owners, with 75% of respon-
dents preferring appearance compared to 49% focusing 
on health (2). This was especially evident in owners of 
purebred dogs such as French bulldogs. The infantile 
look of certain breeds, especially brachycephalics, was 
a significant factor in appearance preference. Interest-
ingly, it was suggested that the increased levels of care 
required by dogs with health and behavior problems 
correlated with a more significant attachment, and poor 
health was statistically favored due to the bond formed 
between dog and human through this care. In contrast, 
health was more of a factor for crossbreed dog owners, 
who put less emphasis on appearance. 
 

References

1. Holland KE. Acquiring a pet dog: a review of factors affecting 
the decision-making of prospective dog owners. Animals (Basel). 
2019;9(4):E124.  

2. Weiss E, Miller K, Mohan-Gibbons H, Vela C. Why did you choose 
this pet?: adopters and pet selection preferences in five animal 
shelters in the United States. Animals (Basel). 2012;2(2):144–159. 

Summary by Kristy Herman
Editorial Committee

Acquiring a Pet Dog:  
A Review of Factors Affecting  

the Decision-Making  
of Prospective Dog Owners

Katrina E. Holland



AHVMA Journal  •  Volume 58 Spring 2020    13

https://www.standardprocess.com/


14    AHVMA Journal  •  Volume 58 Spring 2020

Abbreviations 
AVDC American Veterinary Dental College
PD Periodontal disease
RS Reference standard
VA Visual assessment

From The Literature

By 2 years of age, an estimated 80% of companion dogs 
have periodontal disease (PD), inflammation of the gin-
giva, and deterioration of the bone and soft tissue struc-
tures supporting the teeth. This study had 2 objectives: 
to determine agreement between visual assessments 
(VAs) of PD performed on awake dogs and the reference 
standard (RS) of a dental examination and radiographs 
performed with the dogs under general anesthesia; and 
to test interrater reliability for 2 individuals performing 
VAs of PD on the same dogs. 

An oral examination and visual PD staging based on 
the American Veterinary Dental College (AVDC) 5-point 
scale was performed by the investigators on 108 dogs  
recruited from 3 veterinary practices prior to general  
anesthesia and the dental procedure. After the anes-
thetic evaluation and radiographs, the attending veteri-
narian staged each dog based on the AVDC 5-point scale.  
Agreement between the VA and RS as well as interrater  
reliability were determined. The VA had moderate agree-
ment with the RS, agreeing 41.47% of the time, and  
interrater reliability was substantial 61.02% of the time.  
Misclassification of stages occurred for the VA. Agree-
ment with the VA and the RS was strongest for detection  
of Stage 4 PD (severe gingival inflammation and recession 
with evidence of infection, loose or missing teeth, large  
degree of bone loss on radiographs). Agreement was 

weakest for Stage 0 (clean crowns, no evidence of gingival 
inflammation, no bone loss on radiographs) and Stage 2 
(some inflammation of the gums, bone loss of 0%–25% on 
radiographs). Of the stages of PD in which bone loss had 
occurred (Stages 2–4), Stage 2 had the highest percent 
misidentified as either Stage 0 or 1 (tartar buildup, slight- 
ly inflamed gums, no bone loss on radiographs) by VA.

The results of this study reinforced the belief that an oral 
examination in an awake dog can be a helpful screening 
tool for PD, especially for those dogs in greatest need 
of dental care, but should not replace a comprehensive 
evaluation of periodontal health when needed. 

These authors concluded that for facilities housing large 
numbers of dogs, such as shelters, breeding kennels, and 
research facilities, use of a VA of the teeth and gums can 
aid in the identification and prioritization of those most 
in need of procedures such as professional periodontal 
cleaning and treatment, including closed root planing 
and surgical care.

The present study indicates that the VAs were performed 
by 5 veterinarians with experience in general veteri-
nary practice. The “data collection” does not mention 
the details of the oral exam, including probing each tooth 
at multiple points, although it does state that the lips 

Summary by W. Jean Dodds, DVM
Editorial Committee

Evaluating the Validity and Reliability  
of a Visual Dental Scale for Detection  

of Periodontal Disease (PD) in  
Non-Anesthetized Dogs (Canis familiaris)

Bauer AE, Stella J, Lemmons M, Croney CC.
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and cheeks were retracted and the mouth was opened  
slightly. Given the AVDC’s stance against non-anesthetic 
dentistry based in part on the presumed impossibil-
ity of adequate oral examinations, this current study is  
concerning in that the study design lends itself to fur-
thering the misconception that non-anesthetic dentistry 
is rife with inadequacies. The study may have seen dif-
ferent outcomes with the participation of veterinary  
technicians skilled in non-anesthetic dentistry. These 
qualified dental technicians are able to perform a thor-
ough non-anesthetic dental procedure. Their training 
extends beyond dental prophylaxis, however, as they are 
highly trained in the ability to manage and control the 
pet in a comfortable, safe way for both the pet and the op-
erator while at the same time performing such a precise 
procedure. This is possible through proprietary tech-
niques, which utilize restraint positions that enable the 
execution of a thorough dental procedure on an awake 
pet. Those who employ such highly skilled technicians 
consider this skill set as one of the most valuable that 
could be learned throughout veterinary medicine (2, 3). 

The dental procedures of scaling, polishing, and scor-
ing should be provided by trained, experienced dental 
hygienist staff under the supervision of a licensed vet-
erinarian (2, 4, 5). The gold standard for preventing PD is 
this professional prophylaxis in conjunction with home 
care. Until recently, scaling and root planing were only 
performed in animals under general anesthesia (2, 3).  
According to the AVDC, there are several risks of per-
forming such a procedure without general anesthesia: 
The pet’s oral tissues may be injured by the sharp in-
struments; the operator may be bitten when the patient  
reacts to such an injury; accessing the subgingival area  
of every tooth can be difficult and cause pain and dis-
tress in an unanesthetized patient; protection of the air-
way and lungs from accidental aspiration is a concern in 
a conscious patient; and a complete oral examination can 
be challenging in an unanesthetized patient, especially 
when attempting to visualize beneath the gumline, thus 
making it possible to overlook areas where dental dis-
ease and discomfort are most active (3). Further, it gives 
the pet owner a false sense of security that teeth that look 
clean and white are also healthy below the gumline (4, 5).

However, under circumstances where a dog or cat  
patient is a suitable candidate for the non-anesthesia 
PD procedure, the benefits can outweigh the risks 
(2). Although it provides an important and practical  

adjunctive management and treatment of pet animal  
PD, the AVDC position statement groups all dentistry  
performed without anesthesia under the same  
umbrella, and it has titled any such procedure as non- 
professional dental scaling (3). 

This reviewer’s anesthesia-free program for PD of 
Greyhounds housed at Hemopet lends further support 
to the success of non-anesthetic dentistry when per-
formed by trained technicians. This program has been 
successful for more than 2 decades for several rea-
sons: The dogs have been acclimated to the procedure; 
a calming environment is created (quiet and with soft 
music); they have minimal dental substrate accumula-
tion and little or no periodontal attachment loss (mini-
mal periodontal pockets); the procedure is performed 
by veterinary technician staff who know the dogs and 
have been trained in the complete oral exam and use 
of the scaling instruments; and 2 people are present —  
1 managing the dog and the other performing the  
dental procedure (a). The accuracy of these proce-
dures has been verified by dental radiographs and oral 
examinations performed under anesthesia. 

Endnote

a. Dodds WJ. Hemopet, Greyhound Non-Anesthesia Dental Care 
Protocol (VOHC Protocol, 2012 unpublished).
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Abbreviations 
NO Nitric oxide
OS Oxidative stress
TBARS Thiobarbituric acid reactive substance

From The Literature

This recent study from Romania demonstrated that add-
ing hemp seed (Cannabis sativa L.) to sow diets had ben-
eficial effects on the antioxidant capacities of sows and 
their piglets. Sows experience increased oxidative stress 
(OS) during late gestation and early lactation, and piglets 
are exposed to significant stress during weaning. Having 
alternatives to antibiotics for improving sow and piglet 
health is advantageous. The use of hemp seeds has been 
shown to benefit other species under conditions of OS 
(such as cardiac injury in rabbits) and to have direct anti-
inflammatory effects (in guinea pigs and mice). 

The sows in this study were divided into 2 groups of 5 pigs 
each. One group was fed a control diet, and the other was 
fed the same diet with 2% Romanian Jubileu hemp seed 
added for the last 10 days of gestation and 5% hemp seed 
added for 21 days post-farrowing. In addition, beginning 
10 days after birth, 8 piglets (from control sows) were fed 
a control diet, and 8 (from hemp-fed sows) were fed that 
diet plus 1.5% hemp seed until 21 days post- farrowing.  
All diets were formulated by the National Research  
Council to meet each life stage and were fed ad libitum.

Blood samples were collected from all sows and piglets 
at days 1, 7, and 21 post-farrowing. It is known that OS 
causes increased free radicals, increased reactive oxy-
gen species, and decreased formation of nitric oxide 
(NO). Increased NO is a host defense against intracel-
lular pathogens. The following serum parameters were  

measured to evaluate OS: antioxidant enzymes (catalase, 
superoxide dismutase, and glutathione peroxidase), nitric 
acid, thiobarbituric acid reactive substances (TBARS), 
reactive oxygen species, and total antioxidant capacity.

The authors discussed other diet research that showed  
positive effect on swine immune status. The studies  
noted included black cumin (Nigella sativa), plume  
poppy (Macleaya cordata), clove (Syzygium aromaticum), 
cinnamon (Cinnamonum verum), fenugreek (Trigonella 
foenum-graecum), thyme (Thymus vulgaris), oregano 
(Origanum vulgare), bloodroot (Sanguinaria canadensis),  
linseed (Linum usitatissimum) oil, soy (Glycine max),  
ginger (Zingiber officinale), grape (Vitus vinifera),  
resveratrol, vitamin E, selenium, selenomethionine,  
and other polyunsaturated fatty acids. 

Including hemp seeds in sow diets positively influenced  
antioxidant enzymes, increased total antioxidant cap- 
acity and NO production, and improved TBARS levels in 
sows. In addition, piglets who nursed on hemp seed-fed 
sows and then were fed hemp seeds in their diet until 
weaning showed increased antioxidant levels, increased 
NO production, and lower TBARS levels.  

Reference
Palade LM, Habeanu M, Marin DE, et al. Effect of dietary hemp 
seed on oxidative status in sows during late gestation and  
lactation and their offspring. Animals. 2019;9(4):194.
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Perspectives

Abbreviations 
ME/CFS  Myalgic encephalomyelitis/ 
  chronic fatigue syndrome
QOL  Quality of life
VC  Vital capacity

Abstract
Pranayama, the practice of controlling the breath, is 
known to help people maintain physiological homeo-
stasis and increase longevity. This article discusses 
methods to utilize a veterinary version of pranayama 
for animals, which is proposed to yield similar results. 
Research in people demonstrates breathing practices 
such as pranayama increase vital capacity and respi-
ratory function, which in turn increases energy pro-
duction and improves biomarkers of cellular activity. 
Pranayama, or breathing practices derived from yoga 
and Ayurveda, is discussed as an efficacious, teachable, 
and reproducible method for accomplishing this. It is 
suggested that the growing incidence of chronic dis-
eases can be reduced by pranayama because it thera-
peutically increases the amount of cellular energy (eg, 
ATP) by improving mitochondrial function and aerobic 
respiration. In addition, veterinary patient quality of 
life (QOL) can be improved by using animals’ voluntary 
control of the parasympathetic relaxation reflex and 
enhanced homeostatic mechanisms. This increased 
physiological stability can potentially decrease their 
reactivity to environmental and endogenous stressors 
such as toxins, which would otherwise trigger disequi-
librium. This decreased susceptibility to physiological 
strain, as reflected by biomarkers, is a central teach-
ing of Ayurveda. Context is provided for medical use 

of pranayama in Ayurveda by discussing it in the more 
modern frameworks of homeopathy and the exposo-
type. It is postulated that pranayama can improve vet-
erinary patient QOL and longevity as it does for people.

Introduction
Physiological homeostasis helps maintain cellular 
energy to improve cell function and biochemical bio-
markers and patient quality of life (QOL). Pranayama  
is proposed to do this both physically through  
improved oxygenation and cellular respiration as well 
as nonphysically through an increase in a currently 
unidentified energy of the air, known as prana, chi, or 
the vital force, which has been suggested as the unseen 
force that separates a dead body from a living being 
(1). The understanding of the effect of pranayama on 
the breath is derived from more than 3,000 years of 
the human practice of yoga and the breathing practices 
called pranayama, in which the pranic force is thought 
to improve cellular activity and all life functions to 
help maintain physiological equilibrium, as verified 
by current research in hundreds of scientific papers.  
The concepts of prana and chi predate scientific  
medicine and therefore are not described by modern  
terms. Current research in the biofield likens the effect  
on the living being to that of electricity powering  
modern appliances (2, 3). Therapeutic use of pranayama  
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was codified by Ayurveda, which is empirically based 
on the signs and symptoms of the patient. Ayurveda  
is translated as the medical study of the “science 
of life.” It is still practiced around the world today 
and has been scientifically verified to help patients  
improve their lives by optimizing their internal  
equilibrium (4, 5). 

Despite documented anecdotal evidence of Ayurveda’s 
benefits, the underlying concepts of prana and the  
vital force are not currently part of the modern  
medical model because they cannot be quantified (5). 
However, this omission limits scientific understand-
ing of physiological processes, such as respiration, by  
reducing the holistic interplay of the living organism 
into individual cellular and molecular mechanisms. 
For example, even sophisticated scientific understand-
ing of biochemical processes cannot explain the control 
that pranayama-practicing yogis have over autonomic 
functions enabling seemingly superhuman feats, as 
documented in multiple research laboratories (6). 

Current research focuses only on measuring the  
physical mechanisms of breathing and lung function 
by pulmonary functions such as vital capacity (VC), 
which is defined as the maximal volume of air expired 
after a full inspiration. In people, decreased VC has 
been shown to correlate directly with the physiologi-
cal changes seen in many diseases and is a predictor  
of cancer, aging, and mortality (7–10). However, the 
magnitude of the positive effect of breathing on the 
physiological biomarkers that precede disease can 
only be partially understood by using a molecular  
perspective rather than a vitalistic medical model. 
As in the study of the biofield, translational medicine  
and high-dimensional biology can be utilized to 
translate current research and seemingly disparate 
concepts into clinical practice to improve treatment  
outcomes (11, 12). 

Breathing, Balance, and Biomarkers
Recent definitions of biomarkers go beyond measure-
ment of biochemical parameters such as oxygen satu-
ration and VC. They can now be seen as any biological  
characteristic that can be used to indicate normal 
biological function and the presence of pathological 

processes or to monitor a response to a therapeutic 
intervention. It is indisputable that the measurement 
of the VC biomarker is useful for diagnosing, treating, 
and managing many diseases, including those of high 
energy-consuming organs such as the heart and brain 
(13, 14). These organs may be predisposed to energy 
deficiency because of their high metabolic demand for 
cellular fuel. This energy deficiency reduces QOL and 
longevity and is reflected biochemically by changes 
in electrical responses, as measured in the laboratory  
by the new diagnostic test for a biomarker of myalgic  
encephalomyelitis/chronic fatigue syndrome (ME/CFS)  
(15–17). The underlying defect in ME/CFS may be  
either a deficiency of cellular energy such as ATP or a 
cellular limitation to its utilization, but in both cases, 
increased prana is proposed to help.

The importance of energy production and mitochon-
drial metabolism has attracted attention as a target for 
drug discovery and clinical intervention (15, 18). For 
example, decreased energy production and increased 
oxidative stress from inefficient aerobic respiration 
and uncoupling of the mitochondrial electron trans-
port chain is a pharmacological target for treating 
obesity in people (19). In addition, the ME/CFS blood 
biomarker was developed both as a diagnostic tool 
as well as a way to find useful drugs for patients that 
have the syndrome (15). However, unlike pranayama, 
use of pharmaceuticals is associated with a decrease  
in available cellular energy because these consume  
energy from translation of novel proteins (20, 21). 
There is mounting evidence that all signs and symp-
toms, such as the systemic dysfunction of ME/CFS,  
regardless of organ, are due to energy imbalances  
and dysfunctions on the cellular level; therefore, it 
is critical to maintain cellular energy. This report is  
intended to help improve patient QOL safely through 
the use of pranayama and without drugs that may have 
unintended effects (22, 23).

In human patients, VC is an important biomarker of  
internal balance and homeostasis, but is not commonly 
measured in veterinary patients. However, other bio-
markers, such as red cell indices, cortisol, lipids, and 
serum lactate, are routinely quantified in animals; 
and levels of these have been shown to improve with 



20    AHVMA Journal  •  Volume 58 Spring 2020

pranayama in people (24, 25). In animals, pranayama-
like breathing techniques can simply be used together  
with conventional medicine and have been shown to 
improve treatment outcomes as they have done in 
people for millennia (1, 8). Optimizing respiration  
and improving mitochondrial function reduces the 
oxidative stress that often precedes cancer and other 
degenerative diseases to decrease the incidence of  
Alzheimer’s and cognitive dysfunction in people as 
well as aging in dogs and people (26–30). However, 
translating Ayurvedic concepts such as prana can 
be difficult because of the different frameworks and  
languages of conventional medicine and Ayurveda. 

Breathing patterns and pranayama are an integral 
part of the individuality on which Ayurveda is based. 
The recent molecular redefinition of the term exposo-
type encompasses all of the “omics” sciences, such as 
genomics, proteomics, transcriptomics, and metabolo-
mics, to facilitate deeper understanding of individual 
patent morbidity, mortality, and susceptibility to the 
cumulative effects from stressors and environmental 
influences (1, 31, 32). It is extremely useful to combine 
these holistic approaches to health in order to under-
stand the genesis of chronic diseases, which have multi- 
factorial genetic and environmental roots, including 
toxic environmental exposures such as poor air quality  
and impaired respiration and oxygenation (31, 32). 

Context for the Use of Pranayama Today
In order to better understand how Ayurveda can help 
veterinarians, it is helpful to describe it a little fur-
ther. The Ayurvedic concept of balance and homeo-
stasis is one of the traditional medical systems of  
India and Tibet that improves QOL and longevity by 
eliminating the root cause of the disease through res-
toration of pranic and energetic balance (1). Similar to 
the exposome, Ayurveda emphasizes the importance 
of lifestyle improvements, such as eating fresh and  
vital foods, exercising, and minimizing stressors  
(1, 31). Evidence suggests that breathing practices  
along with the healthy lifestyle act via mechanisms  
that are fundamental to increased longevity (33, 34).  
In modern terms, the Ayurvedic system for main-
taining internal equilibrium of the individual based  
on sensitivities is very similar to the molecular  

susceptibility, individuality, and wellness described  
by the exposotype. Both of these frameworks are 
based on an understanding of stress and strain. Bio-
markers of physiological strain, such as the test for 
ME/CFS, fluctuate in response to stressors, such 
as toxins in polluted air, in a similar fashion as the  
exposome (32). A deeper understanding will be seen 
over time by integrating research into the biofield, 
prana, and the significance of symptoms as a result of  
physiological imbalance from decreased energy (25). 

In order to achieve this understanding, 3 hypotheses 
have been presented to scientifically describe the  
beneficial effects of Ayurveda, pranayama, and yoga: 
They may promote restoration of physiological set 
points to normal after derangements secondary to  
disease or injury; they may promote homeostatic 
negative feedback loops over non-homeostatic posi-
tive feedback loops in molecular and cellular interac-
tions; and they may quiet some of the “noise” in cellular 
and molecular signaling networks arising from envi-
ronmental or internal stresses (35). The molecular 
mechanisms that facilitate these effects are optimized 
in Ayurvedic medicine by therapeutics that increase  
energy from pranayama. Breathing exercises have 
been proposed to optimize health in people by reduc-
ing adverse response to stressors, speeding recovery 
from injury or disease, delaying aging, and ameliorat-
ing chronic illness such as cancer (35). 

Because these mechanisms were unknown until the 
20th century, worldwide health care systems were 
based on empirical observations. Homeostasis was 
understood to be maintained by unknown internal 
functions powered by an unseen vital force (36). As 
medical knowledge has advanced, empirical models 
of wellness and disease have been replaced by the 
paradigm of pharmaceutical-based medicine founded  
on knowledge of physiological functioning. Unfortu-
nately, most of modern research remains embedded  
in this reductionist paradigm and may investigate  
only 1 or 2 molecular mechanisms, thus giving a  
partial assessment of patient health. 

Using the holistic and vitalistic paradigm of Ayurveda  
affords appreciation of the deeper mechanisms  
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underlying the ability of respiration, pranayama, and 
yogic practice to optimize health, delay aging, and 
speed efficient recovery from injury or disease (35). 

It therefore would be very useful to have a bridge  
that would allow patients to benefit from both the  
innovations of modern medicine and those of 
Ayurvedic homeostasis. However, fully utilizing the 
framework of Ayurvedic medicine requires learning  
new terminology in addition to making a paradigm  
shift that encompasses both physical and non- 
physical energy. On the other hand, VC and other  
biomarkers can be understood using the terminol-
ogy and concepts of modern medicine so they can be  
more easily utilized to help modern-day doctors and 
patients. One method for incorporating pranayama 
along with VC without a steep learning curve is to  
use the framework developed by Dr. Samuel  
Hahnemann, who was fluent with the terminology  
and concepts of Ayurveda as well as those of Western 
medicine. He developed the vitalistic and scientific 
framework of homeopathy, which was the primary 
form of health care in the United States in the mid-
19th century and is based on observable biomarkers, 
such as behavior, energy, appetite, and mood (12). This 
same framework can be used with any form of therapy,  
and because homeopathy uses conventional diagnostic  
data, it can be more easily integrated into modern- 
day veterinary practice. The homeopathic framework 
allows doctors to use the biomarkers that describe  
the exposotype as well as lifestyle improvements such 
as pranayama that enhance patient QOL.

Practical Pranayama for Pets
As mentioned, integrating the sciences of the expo-
some, homeopathy, and Ayurveda has been demon-
strated in hundreds of papers to improve patient life 
expectancy and QOL in humans. All 3 frameworks  
describe the interplay of the individual and the  
environment in similar fashions to allow better under-
standing of wellness and disease. Veterinary patient 
respiratory rate and depth can be altered to poten-
tially achieve similar results, such as the reduction  
of cancer in people (8, 37). Therapeutic use of  
pranayama for pets, similar to the use of Ayurveda  
in people, is relatively easy to implement because 

breath control is already innately used by pets for 
communication and calming.

There are several physiological uses for breath control 
that are known to improve QOL and reduce problems  
such as fear, aggression, and separation anxiety  
(38, 39). One specific clinical application of this is a 
behavior modification protocol in which the anxious 
pet is taught to slow his breathing to help induce calm 
(39). This clinical protocol can be extremely useful for 
pets with chronic behavioral problems when trained 
over time. In addition, pets that suffer acutely, such as 
hyperventilating and panting cats, may also benefit. 

One example in people is the rapid improvement  
seen when they slow their respiratory rate by breath-
ing into a bag. Even though most acutely anxious and 
panting pets will not readily accept bags covering their 
noses, breath control and calming techniques that 
quickly decrease sympathetic stimulation can still be 
used (see Appendix page 25). Calming interventions 

https://www.vbma.org/


22    AHVMA Journal  •  Volume 58 Spring 2020

work best when clients intervene early in the stress  
response, which is facilitated by teaching them the 
signs of stress in dogs and cats (40, 41). In addition, 
the effectiveness of calming interventions is aug- 
mented when the client is also calm and breathing 
slowly and deeply (or using ujjayi breathing, in which 
airflow is restricted by slightly contracting the throat 
and breathing as though trying to fog up a window)  
to facilitate mirroring of the behavior by the patient.

Additional emotional calming and stress and disease 
relief mediated through the vagal parasympathetic 
relaxation response to respiration can be seen by the 
effects of restricted breathing, which is accomplished 
either by contracting the laryngeal muscles or occlud-
ing the nostrils (42). People who practice pranayama 
are taught the ujjayi breath as described above (42). 
Although slow breathing alone increases parasympa-
thetic activity, altering the breath by using ujjayi-like 
breathing can be even more beneficial by facilitating 
calm, improving focus, and easing induction of a medi-
tative state (42). In veterinary patients, ujjayi-like  
restricted breathing is most commonly observed in cats 
from the laryngeal muscular contractions of purring. 
By using the neurolinguistic technique of mirroring this 
type of “purr” breathing, the practitioner can help calm 
patients, establish rapport, and stimulate self-healing 
mechanisms (43). In the author’s experience, some cats 
can even be trained to purr on command by rewarding 
purring behavior with high-value treats. 

Restricted breathing can have powerfully beneficial 
effects; however, too much of a good thing can also be 
deleterious, such as when there is too much restriction 
to airflow in extremely brachycephalic animals. Health 
problems secondary to decreased oxygenation and  
energy result in decreased longevity (44, 45). It is 
proposed that these animals are inactive in order to 
conserve vital energy, similar to people with ME/CFS 
who improve with rest and can only tolerate gradual  
activity (23). However, decreased activity and  
increased disease secondary to respiratory obstruction 
are also seen in pets who do not have extremely short 
skulls. There is a documented link between chronic 
diseases and decreased respiratory efficiency in meso- 
cephalic Norwich terriers who have upper airway  

syndrome (46). Genetically predisposed individuals of 
this breed have decreased respiratory efficiency similar  
to patients who have brachycephalic obstructive air-
way syndrome (46). The author’s experience is that any 
brachycephalic or health-challenged and older pets, 
many of whom are unable to exercise, can have their 
QOL improved by using the pranayama for pet strate-
gies discussed below, excluding overly strenuous activi-
ties such as running in animals with airway obstruction.

Perhaps the most powerful proactive application of 
pranayama for pets makes use of their keen sense of 
olfaction during the sniff walk. “Sniffing” pranayama  
activates the relaxation response and improves QOL 
and longevity by optimizing aerobic respiration,  
mental stimulation, and engagement, and is quite easy 
for clients to use (35). The everyday sniff walk is a 
great example of how pets’ keen sense of olfaction can 
be nurtured to help them increase their cellular energy 
to stay well and heal faster. People may go on a walk 
primarily for exercise, but if given a choice, most pets 
would spend most of their time on walks absorbing 
prana and practicing pranayama by stopping to sniff 
every few feet, improving their energy and QOL. Clients  
should be counseled to avoid tugging on the leash 
to keep their pets moving in order to maximize the  
potential benefits of pranayama while on a sniff walk. 
Even animals unable to do much exercise, such as those 
that are older or have arthritis or pain or other health 
challenges, can benefit from slow sniff walks. 

Two other ways to harness the power of increased  
airflow are physical exercises, such as running and 
playing, and doing nose and scent work. Like the sniff 
walk, nose and scent work do not slow the breath to 
activate the autonomic reflex but rather use differ-
ent neurobehavioral pathways to induce calm and  
improve focus both during and after these activities  
(38). Breath work improves focus and cognition and 
reduces distractibility of nervous dogs to facilitate 
training and increase learning (39). Exercising by 
running, playing, fetching, etc., increases the rate and 
depth of breathing in addition to the other known 
benefits of exercise (47, 48). Even pets that cannot  
exercise on land due to arthritic conditions or  
obesity can benefit from the effects of prana-building.  
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Methods that increase respiration include swimming, 
using an underwater treadmill, and low-impact core  
exercises such as ball work, that improve healing and  
QOL. Even just walking outside in nature has been 
shown to improve QOL in people (49). Breathing and 
exercise have separate and additive effects on the  
improvements seen in people and animals (50).

Conclusion
In this article, it was hypothesized that pranayama  
can help veterinary patients achieve better treat-
ment outcomes through mechanisms that increase 
both physical energy of ATP as well as nonphysical 
energy, or prana. This effect is similar to that seen in  
people with improved objective biomarkers such as 
VC, which are directly associated with the increased 
respiration and improved mitochondrial function  
from pranayama that is used in Ayurveda and yoga  
and correlate with improvements of all chronic  
diseases, QOL, and longevity (43). In addition to the  
improvements seen from increasing physical energy,  
it was postulated that there is an additive improvement 
from increasing the nonphysical energy of prana. This 
unseen and currently unquantifiable energy may be 
similar to the description of the biofield (3).

Pranayama is believed to be responsible for the many 
perceived and documented benefits of yoga in people, 
such as improved suppleness of the body, QOL, and  
aging (35). These beneficial effects were evaluated  
using both the energy-based ancient Ayurvedic  
medical framework as well as the molecular under-
standing of individuality and the exposotype. The  
understanding of equilibrium in homeopathy along 
with translated modern research allows better under-
standing and use of Ayurveda by veterinary scientists.

Further research is needed to fully quantify the ben-
efits from pranayama and document the existence of 
the biofield to better understand and integrate these 
into veterinary medicine (3). Research is also needed 
to quantify the relationship between this nonphysical 
energy and measured cellular energy and mitochon-
drial function to facilitate effective use in specific 
health challenges such as cancer (37).
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Appendix

The following are some breath slowing and restricting 
techniques for calming dogs and cats:

1. Calm your own mind and breathe slowly and deeply  
(use ujjayi).

2. Give 1 pellet of the homeopathic medicine Aconitum 
napellus 30C to patients every 10 minutes.

3. Calm patients by using their name and a high-value  
treat while gently massaging relaxation marma points 
(similar to acupressure points in traditional Chinese 
veterinary medicine [TCVM]) using 2 drops of Rescue 
Remedy or other flower essence for relaxation.

4. Continue to speak to them throughout this calming 
procedure using their name preceded by the word “good” 
(using a long “gooood”) in a soft, soothing tone.

5. Maintain eye and physical contact for dogs if tolerated 
(avoid for fear-aggressive dogs).

6. Do not stare at your pet; instead, use a soft gaze with  
a slow half blink for cats.

7. If you already know a spot that calms your pet,  
gently stroke them there. If not, slow rhythmic stroking 
under the chin is calming for many dogs and cats.

8. Traveling in crates covered with towels often helps  
slow breathing and aids relaxation in both cats and dogs.

In addition to the slow-breathing pranayama techniques,  
clients can train their pets to restrict their breathing  
by the following methods:

1. Use the high-value treats to teach them to lie with  
their head down on one paw.

2. Train cats to purr and simulate the relaxation  
response associated with play by feeding a high-value 
treat while holding a feather in front of their face. Keep  
a feather in the car for use if your cat hyperventilates  
(and pants) in the car.

The cat relaxation tips are courtesy of Jean Hofve, DVM,  
and the training tips are courtesy of Jen Bridwell,  
Certified Professional Dog Trainer.
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Abbreviations 
AAFCO  Association of American Feed  
	 	 Control	Officials	
CBD       Cannabidiol
CGMP  Current Good Manufacturing Practice
CVM       Center for Veterinary Medicine
FD&C Act     Food, Drug, and Cosmetic Act
NAERS®  NASC Adverse Event Reporting System
NASC     National Animal Supplement Council
Q       Quarter
THC       Tetrahydrocannabinol

Abstract
This article offers an update on the current regulatory 
status of cannabis and cannabis derivatives, including 
cannabidiol (CBD), and provides an overview of regula-
tions created by the Agricultural Improvement Act of 
2018 and the resulting impact on products containing 
these substances. Additionally, the article addresses 
steps being taken toward the approval of cannabis and 
cannabis derivatives in animal food/feed for nutritional 
benefits and the status of products containing canna-
bis and cannabis derivatives, including CBD, for non-
nutritional health benefits. The article outlines what 
veterinarians should be aware of when discussing these 
products with clients and considerations for veterinar-
ians who recommend or dispense a product containing 
these components. The article concludes with infor-
mation on how veterinarians can identify responsible  
suppliers in this product space and avoid “bad actors” 
that are harming the segment and the industry.

Introduction
As the leading trade association in the world repre-
senting companies that manufacture and sell products  

similar to dietary supplements but marketed for dogs, 
cats, and horses, the National Animal Supplement  
Council (NASC) has had the issue of cannabis and canna-
bis derivatives, including cannabidiol (CBD), on its radar 
for nearly 3 years. As president of NASC, the author has 
spoken extensively on this topic and has worked closely 
with regulators, industry (both animal and human), 
leading law firms, and other stakeholders to respons- 
ibly address the use of cannabis and cannabis deriva-
tives in animal health products and animal feed, which 
includes animal treats. NASC believes it is important  
to provide clarity and information to veterinarians  
interested in the use of cannabis products in their  
practices so they will have a more complete under-
standing of the current regulatory landscape.

Federal and state laws around cannabis and cannabis 
derivatives are complex, with the regulatory landscape 
constantly evolving. What is printed here was true 
and correct at the time of writing; however, regulatory 
changes may have taken place by the time this article is 
published, and it is wise to reference the NASC website 
for the most recent developments and updates (1). 
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It is worthwhile to mention that the regulatory require-
ments that exist for human dietary supplements and 
cannabis products are not the same as the regulatory 
requirements for animal products. The US Congress 
(Congress) passed the Dietary Supplement Health  
Education Act (DSHEA), which was signed into law in 
October 1994 and modified the Federal Food, Drug, 
and Cosmetic Act (FD&C Act), creating a category for 
human dietary supplement products as a subset of  
human food. In April 1996, the FDA’s Center for  
Veterinary Medicine (CVM) published an opinion in  
the Federal Register stating that Congress did not in-
tend for DSHEA to apply to similar products for animals 
(2). Consequently, there are only 2 categories available 
under current law for these types of animal products: 
animal food/feed and animal drugs. All “supplements,” 
including cannabis products, are classified as food or 
drugs based first on the intended use, with ingredi-
ents and delivery form also being a consideration. The  
definitions in the FD&C Act can be viewed on the US 
House of Representatives US Code website (3).

Terminology and Current Legal Status
CBD is one of many cannabinoids, terpenes, and other  
components found in the hemp and marijuana plant, 
specifically Cannabis sativa L. The Agricultural  
Improvement Act of 2018, also known as the 2018 
Farm Bill, federally defined hemp as Cannabis sativa L.  
containing less than 0.3% delta-9 tetrahydrocan-
nabinol (THC) on a dry weight basis. Marijuana is  
defined as Cannabis sativa L. containing THC equal to 
or greater than 0.3% on a dry weight basis. The Farm 
Bill made hemp legal as an agricultural crop, subject  
to both state and federal regulations, and further  
defined hemp as “the plant Cannabis sativa L. and any 
part of that plant, including the seeds thereof and all  
derivatives, extracts, cannabinoids, isomers, acids, 
salts, and salts of isomers, whether growing or not, 
with a delta-9 tetrahydrocannabinol concentration of 
no more than 0.3 percent on a dry weight basis” (4). 

It is important to understand the definition of hemp 
because the highest concentrations of cannabinoids, 
including CBD, are contained in the flowering tops  
and resins of the plant. Hemp seeds, which are a  
potential good source of omega 3 and 6 fatty acids, are 

now allowed to be utilized as a separate component  
of the whole hemp plant. Additionally, the Farm Bill 
specifically allows any part of the plant to be used.

The Farm Bill, however, did not make articles of  
commerce (meaning products) containing these sub-
stances legal. Only the drug EPIDIOLEX®, which the  
FDA granted permission to be marketed on June 25, 
2018, can be marketed legally.

The Farm Bill did remove the U.S. Drug Enforcement 
Administration (DEA) from involvement and removed 
the classification of hemp from Schedule I of the  
Controlled Substances Act, provided the THC concentra-
tion meets the requirement of less than 0.3% on a dry 
weight basis. The Farm Bill also assigned the responsi-
bility for developing a framework for registration and 
regulatory oversight to the states and Indian tribes.

This, of course, raises questions about who regulates 
products containing cannabis or cannabis derivatives 
and why these products are so readily available in the 
marketplace if they are not legal. The CVM has ultimate 
regulatory authority over an article of commerce — 
for example, a product marketed for animals. On the 
human side, food, dietary supplements, and drugs are 
also regulated by the FDA. However, on the animal side, 
products are also potentially regulated at the state level 
as either an animal food/feed (nutritional product) or 
an animal remedy/drug product. Animal feed is regu-
lated by state departments of agriculture or other state 
agencies with regulatory oversight, which may be affili-
ated with the state chemist’s office or a state university, 
for example, the Office of the Texas State Chemist, the  
Office of the Indiana State Chemist–Purdue University, or 
University of Kentucky–Division of Regulatory Services. 

Some states have animal remedy laws for both com-
panion animals and livestock. These states are Texas,  
Oregon, North Dakota, South Dakota, the Commonwealth 
of Virginia, and California; however, California state law 
administered by the California Department of Food and 
Agriculture only covers livestock remedies. 

The Association of American Feed Control Officials 
(AAFCO) is a nonprofit association that recommends 
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regulatory policy for animal food. Although AAFCO 
has no regulatory authority, the association does have 
a very close working relationship with the CVM. Most 
states are represented at AAFCO meetings and follow 
the association’s model pet food bills and regulations 
recommended in the AAFCO Official Publication (5).

The CVM has indicated that they will follow the guid-
ance from the human side and that the agency wants  
to speak with one voice, especially on the topic of  
cannabis and cannabis derivatives. The FDA has been 
consistent in their position that cannabis and canna-
bis derivatives such as CBD may not be added to food 
or dietary supplements due to the substance being  
approved as a drug (6). Unfortunately, despite this  
being the position repeatedly articulated by the 
agency, enforcement action has been sporadic at best,  
and this can also be said for animal products either  
nationally by the FDA or at the state levels. The FDA  
did act in early 2015 by issuing numerous warning  
letters to companies that were promoting products  
as beneficial for treating chronic conditions, such as 
arthritis, cancer, and chronic pain (7). 

In summary, the bottom line is that, despite the cur-
rent position of the FDA that cannabis and cannabis 
derivatives, including CBD, are not approved for use 
in human products, enforcement action has not been 
taken to any great degree. This fact, combined with 
many states approving marijuana for both medicinal 
and recreational use, has led to unforeseen consumer 
demand for these products, especially CBD products. 
The animal industry is a “fast follow” industry, and  
this is certainly the case with CBD products and treats 
for animals despite the position of the CVM, AAFCO, 
and the states that these substances are not approved 
for use in animal feed, and enforcement action has  
been sporadic at best (8). The regulators, veterinary 
medical associations, responsible members of the  
industry, and other stakeholders will have to find path-
ways to responsibly deal with the issue of products  
containing hemp and CBD for both humans and animals.

FDA Seeks Clarity
The FDA realizes this issue is extremely important  
to the public, and most stakeholders believe the  

agency is looking for a workable solution. The lightning 
speed with which these products took off in both the  
human and animal industries took most of the regula-
tory agencies by surprise, and in retrospect it would 
have been ideal had they acted sooner. That said, in 
response to the demand for products, the FDA held 
a public hearing on May 31, 2019, to obtain scientific 
data and information about the safety, manufactur-
ing, product quality, marketing, labeling, and sale of 
products containing cannabis or cannabis-derived 
compounds. Thousands applied to give testimony, and 
NASC was among the 140 selected to testify before the 
FDA panel, which also included representatives from 
the CVM. A complete transcript of the testimony given 
by those who testified is available online (9). 

Written comments (see Appendix page 33) accom-
panied the author’s verbal testimony, given on behalf 
of NASC members and the animal industry, as well  
as data from the NASC Adverse Event Reporting  
System (NAERS®) that was referenced in the tes-
timony. NASC has since provided the FDA with an  
updated NAERS® Ingredient Risk Report (Figure 1)  
at the agency’s request. 

Following verbal testimony, the FDA panel had the  
opportunity to ask questions of each speaker, including  
the following: 

• Does NASC have data to back the statement that the 
organization fully supports the 0.3% THC threshold? 
The author affirmed that NASC does have data.

• What does NASC see as the intended use of cannabis 
or cannabis-derived compounds? The author responded  
that NASC is consistent with section 201(g)(1)(c) of 
the FD&C Act — non-nutritional benefits, occasional 
discomfort, cognitive function, immune support, and 
similar structure and function examples.

• Does NASC also have data on swine or bovine? The  
author clarified that NASC’s focus is on dogs, cats,  
and horses only, not production animals.

• Was the safety database reporting mentioned in the  
author’s testimony mandatory or voluntary? The author  
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Figure 1: Excerpt from an NASC NAERS® Ingredient Risk Report, generated on September 13, 2019, at the request of FDA, which 
shows 231 NASC registered products containing hemp and hemp-derived compounds, some of which have been on the market 
for 10 years. In those 10 years, 11 adverse events have been reported — none serious — in more than 45 million administrations  
of products containing hemp and hemp-derived compounds in dogs, cats, and horses. 



30    AHVMA Journal  •  Volume 58 Spring 2020

clarified that NASC members commit to required  
reporting as a condition of membership. In addition,  
NASC has made the information available to the  
CVM, conducted training sessions with the CVM's  
Division of Surveillance, and continues to work closely 
with the agency.

The NAERS® is the most advanced database in the 
world for these types of products, and NASC tracks 
more than 6,500 products containing more than 
1,400 unique ingredients, essentially in real time. Do 
these data substantiate safety? No. However, they do 
give a very clear indication of the risk of use, which 
is low, and are consistent with regulators’ risk-based 
approaches to maintaining continued vigilance.  
These data, which protect the products that vet-
erinarians and millions of animals depend on, come 
from NASC member companies and are a mandatory  
requirement for membership. When the author states 
that NASC member companies contribute to a cause 
greater than their own individual companies’ self-
interests, this is part of the context upon which that 
statement is based. 

NASC’s Position on Cannabis  
and Cannabis Derivatives
Consistent with the positions of the FDA, state  
regulators, and AAFCO, NASC supports the position 
that cannabis and cannabis derivatives, including CBD, 
are not approved or appropriate for use in animal food. 
Having said that, hemp and hemp seeds do hold great 
promise as viable sources of protein and fiber and as 
omega contributors for various animal species. There  
are groups working on these approvals, and NASC 
is highly involved in many efforts for dogs, cats, and 
horses and peripherally supporting livestock uses.

NASC does allow the use of cannabis and CBD in prod-
ucts for non-nutritional purposes, provided the com-
pany acts responsibly. As indicated in testimony to  
the FDA, NASC has created guidelines that are cur-
rently in effect for product production, testing,  
labeling, and monitoring. NASC met with the FDA in 
the 4th quarter (Q4) of 2019 to present the associa-
tion’s pathway forward, which will be required until 
the agency issues more clarifying guidance. 

On the nutritional side, it is expected that hemp seed 
oil will be approved for use as a source of omega 3 and 
6 fatty acids in dogs and cats by Q1 or Q2 2020. Other 
uses for hemp meal, hemp cake, or other applications  
will take longer and will be very expensive. Substan-
tiating all that is necessary for production, testing,  
nutritional benefits, and safety takes considerable time 
and money, and it is estimated the time frame will be  
2 to 3 years and will cost between $1.2 million and  
$1.5 million for each species.

It is doubtful that CBD for nutritional benefits will  
ever be approved, and in the time NASC has been  
involved in the CBD discussion, no data have surfaced 
supporting the nutritional benefits of CBD. Without 
any data to support this intended use, CBD will not be 
approved for nutritional benefits.

Where Does This Leave Veterinarians?
In addition to the regulatory agencies’ various stances 
on products containing cannabis and cannabis deriva-
tives, veterinarians need to be aware of the positions 
taken by the state veterinary medical association(s) 
in the state(s) where they practice as well as the posi- 
tion of the American Veterinary Medical Association 
(AVMA), which can be viewed online (10). In addition,  
it is wise for veterinarians to note discussions about 
CBD in patient charts and to document informed  
consent as an element of good recordkeeping. Veterin- 
arians with questions about administration or proto-
cols should seek advice from an expert.

Although some states do not object to veterinarians  
recommending and/or dispensing CBD products,  
others such as California currently allow veterin- 
arians to discuss but not dispense. It should be noted  
that some states do not allow veterinarians to even 
discuss CBD and its use in their patients. Regardless of 
what a state allows, demand for CBD is not going away, 
and if clients cannot get input or product recommen-
dations from the practitioner, they will seek it from 
another source — most likely the internet or a local 
retailer. NASC strongly supports veterinarians being 
allowed to discuss CBD and dispense quality products 
because it helps to prevent pet owners from selecting 
low-quality products from opportunistic suppliers  
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and potentially harming the animals they intended  
to protect. 

The CBD product landscape is something of a “gold 
rush” and essentially has 3 types of companies offering  
products in the space: (1) NASC member companies  
that are committed to doing the right thing and are in 
favor of proactively establishing a responsible path-
way forward; (2) companies that are not NASC mem-
bers but are committed to acting responsibly; and 
(3) irresponsible companies that make mistakes but  
correct the issues when they are made aware, which 
effectively moves them to 1 or 2 above, and know they 
are making mistakes but don’t care and have no inten-
tion of correcting the course. These companies are a 
threat to the industry, the products, and a segment 
of the profession seeking to establish credibility and  
recognition of beneficial integrative modalities.

The unfortunate reality is there are a few bad actors 
in the CBD space who are not veterinarians but are 
recommending “treatment protocols” for arthritis,  
seizures, cancer, dermatitis, and other chronic diseases 
and advising owners on the dosing of CBD products. 
This could equate to practicing veterinary medicine 
without a license, and unfortunately there is little  
accountability for these actions at this time. The com-
panies are being allowed to exhibit at trade shows 
without any vetting of their claims, which only harms 
the companies that are trying to do business the right 
way and follow the rules. FDA warning letters, such  
as the one sent to Curaleaf, Inc., on July 22, 2019, are 
the only real hope for stopping these companies in 
their tracks (11). The Curaleaf warning letter includes 
examples of unsupported and unapproved claims 
made by the company that CBD companies should not 
be making and language that should raise a red flag, 
such as the following:

• “CBD has been demonstrated to have properties that 
counteract the growth of [and/or] spread of cancer.”

• “CBD was effective in killing human breast cancer cells.” 

• “CBD has also been shown to be effective in treating 
Parkinson’s disease.”

• “CBD has been linked to the effective treatment of  
Alzheimer’s disease …”

• “CBD is being adopted more and more as a natural 
alternative to pharmaceutical-grade treatments for 
depression and anxiety.”

• “CBD can also be used in conjunction with opioid medi-
cations, and a number of studies have demonstrated  
that CBD can in fact reduce the severity of opioid- 
related withdrawal and lessen the buildup of tolerance.”

• “CBD oil is becoming a popular, all-natural source of 
relief used to address the symptoms of many common 
conditions, such as chronic pain, anxiety… ADHD.”

• “What are the benefits of CBD oil? … Some of the most 
researched and well-supported hemp oil uses include … 
Anxiety, depression, post-traumatic stress disorders, and 
even schizophrenia …. Chronic pain from fibromyalgia, 
slipped spinal discs ... Eating disorders and addiction ...”

• “[V]ets will prescribe puppy Xanax to pet owners 
which can help in certain instances but is not necessar-
ily a desirable medication to give your dog continually. 
Whereas CBD oil is natural and offers similar results 
without the use of chemicals.”

• “For dogs experiencing pain, spasms, anxiety, nausea 
or inflammation often associated with cancer treat-
ments, CBD (aka cannabidiol) may be a source of much-
needed relief.”

NASC has created a list of key questions veterinarians 
should ask when selecting CBD products or any animal 
health or nutritional supplement they are considering 
for their practice. Product labels only tell part of the 
story, and veterinarians must scrutinize a company’s 
marketing materials — including their website — to 
truly understand what is being offered. 

The following are some worthwhile questions to ask.

• Who formulates the product? 
It is important to select products formulated by quali-
fied professionals with specific knowledge and expertise 



32    AHVMA Journal  •  Volume 58 Spring 2020

in formulating supplements for pets. Although there are 
great start-up companies offering innovative products, a 
company that has a solid track record of formulating and 
producing animal health products will have credibility 
and expertise a newer company may be lacking.

• What quality standards does the company follow?  
Any company producing animal health and nutri- 
tional supplements should be able to identify the quality  
standards they follow. It is not enough for them to claim 
they follow current Good Manufacturing Practices 
(cGMPs). Their cGMPs should be modeled after FDA’s 
cGMPs for human dietary supplements as defined in 
21 CFR Part 111 and for animal food defined in 21 CFR  
Part 507 of the FD&C Act (12, 13).

• Are the company’s products independently tested 
by an accredited third-party analytical laboratory? 
The company should have someone on staff who can con-
firm they have a testing program in place for raw mate-
rials and finished products. Independent testing means 
they contract with a third-party analytical laboratory 
that verifies products purchased from the marketplace, 
just as consumers would, to ensure the products meet  
label claims and there are no contamination issues.

For hemp and CBD products, NASC members are  
required to verify testing of both raw materials and 
finished products, documenting the following: (1) THC 
is verified below 0.3%; (2) CBD content is verified  
to meet label claims; and (3) testing has been done for 
microbials, heavy metals, and pesticides.

• Is the product labeled properly? 
Product claims: If a product label overtly claims — or 

even implies — that the product will treat, prevent, 
mitigate, or cure any disease, the supplier is breaking  
the law and misleading consumers. Outrageous  
product claims or any mention of a disease should be 
an immediate red flag. 

Lot number: Although lot numbers do not guarantee  
quality, they do demonstrate that the manufacturer 
likely complies with some type of quality standards  
requiring product traceability. Lot numbers are essen-
tial in helping manufacturers notify customers in the 
event of a product issue. 

• Does the product have the NASC Quality Seal? 
The NASC Quality Program provides strict guidelines 
for product quality assurance in production (cGMPs), 
adverse event reporting, and labeling/claims standards. 
To display the Quality Seal on their products, a supplier 
must pass a comprehensive facility audit every 2 years, 
maintain ongoing compliance with rigorous quality 
requirements, and pass random independent product 
testing to ensure they meet label claims. The company 
must also sign a written code of conduct and participate 
in annual continuing education for quality, regulatory, 
and scientific advancement. 

Cannabis and cannabis derivatives is a very dynamic, 
rapidly evolving, and also very potentially rewarding 
segment of the industry for both animal and human 
products. NASC will remain on the forefront of work-
ing to establish a responsible path forward for these 
types of products intended for dogs, cats, and horses. 
Veterinarians can best serve their clients by staying  
as current as possible, always keeping in mind that 
what is true today may change next week. 
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Appendix

Comments for FDA Scientific Data and Information About 
Products Containing Cannabis or Cannabis-Derived 
Compounds; Public Hearing; Request for Comments

Submitted by the National Animal Supplement  
Council by E-mail and Delivered at Public Meeting,  
May 31, 2019 

Meeting Location: 
USFDA White Oak Campus 
10903 New Hampshire Avenue
Bldg. 31 Conference Center, The Great Room (Room 1503) 
Silver Spring, MD 20993
Public docket FDA-2019-N-1482
On behalf of the members of the NASC, we appreciate  

the opportunity to share our experiences and chal-
lenges with cannabis-containing and cannabis-derived  
products, including information and views related to  
product risk to animals. We fully support and encourage  
the FDA to work with all states to ensure uniformity  
of policy and requirements for these products. We  
believe that will help provide consumers with consistent,  
high-quality, responsible options for their animals.

The NASC is the world’s leading trade association  
representing companies marketing supplement prod-
ucts for dogs, cats, and horses. Our global membership 
includes raw material suppliers, contract manufactur-
ers, and marketers of finished product brands provided  
in all channels of commerce. Our organization represents 
more than 90% of a $2.6 billion industry in the United 
States alone.

One of the primary differences is that in the animal  
industry, we are regulated at 2 levels: first, at the federal 
level by the CVM, and second, at the state level, typically  
by the state departments of agriculture or other state 
agencies with regulatory oversight, such as the office of 
the state chemist.
 
NASC was formed in 2001 with the objective of work-
ing cooperatively and transparently with the federal  
and state regulatory agencies and organizations  
such as the AAFCO to develop, define, and imple- 
ment policies and practices that are in the best  
interests of all stakeholders, not least importantly,  
the animals themselves. 

The animal industry is a fast follow industry in that  
whatever trends are most popular in the human  
industry will typically be in demand in the animal  
industry, especially with companion animals as the  
humanization of pets continues. This is the case with  
cannabis or cannabis-derived compounds. In fact, the 
popularity and demand for these products has progressed 
more rapidly than any trend I have seen in my 20 years  
in the business.

In our brief opportunity to comment, we would like to 
make the following primary points.
First, the regulatory agencies as well as the industry 

https://tinyurl.com/hempAAFCO
https://tinyurl.com/FDAhearing
https://tinyurl.com/letterCuraleaf
https://tinyurl.com/GMPdietsuppl
https://tinyurl.com/GMPanimalfood
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need a clearly defined, viable pathway for the marketing 
of these products on both the human and animal sides. 
We believe the FDA needs to provide clear guidance  
and definitions delineating compounds that would be  
considered approved drugs as opposed to those com-
pounds extracted or derived from the whole plant and/
or leaves and flowers from the Cannabis sativa L. plant.  
The resulting ingredient would contain a broad blend 
of constituents, including CBD, terpenes, trace THC,  
and other cannabinoids. We would ask the agency to 
move rapidly to clearly define the meaning of CBD  
concentrates and isolates. We fully support THC levels 
being limited to less than 0.3% for hemp.

Second, do these products pose undue risk to animals?  
We strongly believe that systems of continued vigilance  
and risk management are important. Full safety  
studies for every possible product combination are not  
economically feasible and consistent with the agency’s 
risk-based approach. NASC has invested significantly  
in what we believe is the most advanced system of vigi-
lance in the world for these types or products. The  
CVM, state agencies, and international regulatory  
bodies have access to data from our system. We pro-
vide visibility to regulators for companies marketing  
products as well as electronic product labels and adverse 
events, both serious and non-serious, which are trended 
and evaluated continuously. 

Specifically, for hemp and hemp-derived compounds, 
we have the following data from the NASC database: 
(1) There are 149 products currently on the market; (2) 
some have been on the market for 10 years; (3) we have 
statistical analysis in mg/kg body weight for dogs, cats, 
and horses; and (4) there have been 9 adverse events  

reported, none of which were serious, in more than  
18 million administrations in the 3 species mentioned above.

Although we agree that more research in all areas is  
needed, we very strongly believe that the data at this time 
suggest these compounds, provided by responsible com-
panies, do not pose undue risk to dogs, cats, and horses. 

Finally, due to the rapidly increasing demand for  
these products by consumers and with the considerable 
economic impact, we need a solution within a reason-
able time frame. Given the rapidly increasing consumer  
demand, 2 to 3 years is simply not acceptable or realistic. 

To that end, NASC has initiated the formation of a task 
force of industry experts to help define and present to  
the CVM a comprehensive pathway we believe is both 
viable and responsible for all stakeholders. We will be 
reaching out to the CVM for further discussions with  
action plans, milestones, and time frames.

As we proceed, we are in full agreement with the agen-
cy’s position of taking action against irresponsible com-
panies with obvious violations for egregious claims and 
irresponsibly marketed products. Although we have an 
excellent working relationship with the agency, we are 
disappointed that more action has not been taken against 
such irresponsible companies. 

In closing, I would add that the majority of both the  
human and animal industries are responsible compa-
nies, and we also have a duty to educate our downstream  
business partners about irresponsible and opportunistic 
participants in our industry. 

Thank you again for the opportunity to provide comments.

Appendix continued
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Scientific Report

Abbreviations 
ADLs  Activities of daily living
CBD  Cannabidiol
NSAIDs		 Nonsteroidal	anti-inflammatory	drugs
OA  Osteoarthritis
THC  Tetrahydrocannabinol

Abstract
The objective of this 90-day pilot clinical trial was to  
assess the impact of a full-spectrum product containing 
hemp extract and hemp seed oil on dogs with chronic mal-
adaptive pain. A total of 37 dogs diagnosed with chronic 
maladaptive pain primarily as a result of osteoarthritis 
were enrolled in the study. The dogs were given an initial 
physical examination that included systematic pain palpa- 
tion, mapping of pain patterns, informal gait analysis, 
metabolic profile, and owner interview. The same palpa-
tions and mappings were performed during each biweekly 
assessment to identify trends, chart progress, and inform 
dose adjustments. The metabolic parameters were repeated  
at the end of the study. Of the 32 dogs that completed the 
study, 30 dogs demonstrated improved pain support. Of 
the 23 dogs in the study that were taking gabapentin at the 

time of enrollment, 10 dogs were able to discontinue the 
gabapentin, and an additional 11 dogs were able to have 
their daily dose reduced with the addition of the cannabi- 
diol (CBD) oil. Conclusion: The addition of a hemp- 
derived CBD oil appears to positively affect dogs with 
chronic maladaptive pain by decreasing their pain, thereby 
improving their mobility and quality of life. The reduction 
in gabapentin dose may be the result of changes in analgesia 
and/or sedation with the addition of the hemp oil extract. 

Introduction
Laws in the United States surrounding cannabis have  
undergone tremendous changes over the last several 
years. In 2018, the US government enacted the Agriculture  
Improvement Act of 2018, which removed hemp from  
Schedule I of the federal Controlled Substances Act. Hemp  
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is a form of Cannabis sativa L with low levels (<0.3%) of 
tetrahydrocannabinol (THC). The federal act authorized 
the states to seek approval from the USDA to have primary  
regulatory authority over hemp production within the state  
by preparing and submitting a state plan of regulation to  
the secretary of the USDA (1). Subsequently, the state of  
Colorado (the location of the current study) passed a bill 
in May 2019 stating that “Colorado leads the nation in  
public policy supporting the hemp industry and is poised  
to continue that leadership with the passage of the federal  
‘Agricultural [sic] Improvement Act of 2018’” (2).

Due to the myriad of laws concerning cannabis and only  
recent changes in the legal status of hemp, there is little  
empirical research regarding the veterinary use of cannabis 
products (3). Yet many pet owners are increasingly willing to 
try cannabis products to help their pets with a wide array of 
medical and behavioral issues (4, 5). Some of the benefits of 
cannabis products reported by pet owners include improved 
mobility in animals with osteoarthritis (OA) as well as  
reduced anxiety, pain, and occurrence of epileptic seizures 
(5, 6). When pet owners were asked to compare cannabis 
products to other forms of medication or therapy, the major-
ity (93%) reported that cannabis products work better than 
other treatments (only 7% felt that cannabis does not work 
as well) (6). When asked about side effects, these pet owners 
most frequently reported sedation and overactive appetite.

Despite the interest by pet owners, however, the lack of 
scientific studies has made veterinarians reluctant to  
initiate cannabis-related conversations with their clients. In  
addition, state laws legalizing medicinal and/or recreational 
forms of cannabis do not apply to animals. The laws sur-
rounding the use of cannabis products, including hemp prod-
ucts, in veterinary medicine are complex and evolving. One 
study found that 85% of veterinarians rarely or never initiate  
conversations about cannabis (3). Similarly, very few advise 
(73% either never or rarely), recommend (83% either never 
or rarely), or prescribe (91% either never or rarely) cannabis 
products, with a lack of knowledge being the most common 
reason (3). With the changing laws, however, clinical trials 
are now permitted. This paper outlines one such study. 

Many pet owners and veterinarians working with animals 
suffering from OA-related pain desire an alternative to tra-
ditional medications (nonsteroidal anti-inflammatory drugs 

[NSAIDs], gabapentin, etc). NSAIDs, as well as other drugs 
such as gabapentin, are sometimes inadequate in relieving 
OA-related pain and come with potential side effects, espe-
cially for geriatric patients (7). The facts that the endocan-
nabinoid receptor system is involved with pain modulation 
and cannabis has antihyperalgesic and anti-inflammatory 
properties have made cannabidiol (CBD) an attractive option 
to explore for the reduction of canine pain (8, 9). CBD is a 
component of cannabis, which is derived from the hemp plant 
and is low in psychoactive THC. One clinical trial conducted 
with dogs suffering from OA found that CBD oil increased 
the canine subjects’ comfort and activity levels and decreased 
their pain without side effects (7). This study emphasized, 
however, that different strains of cannabis contain differ-
ent amounts of cannabinoids, including CBD, making the  
results difficult to generalize (7). For this reason, the current 
study was undertaken to continue the exploration of canna-
bis products’ effects on dogs suffering from OA-related pain. 
This pilot study had 4 objectives: (1) to determine if this par-
ticular hemp-derived CBD product could positively influence 
pain relief and overall function in dogs experiencing chronic  
maladaptive pain from OA; (2) to determine if it would  
be well tolerated and accepted by the enrolled dogs; (3) to  
observe any potential effects on the doses of pain-related 
medications already in place for the dogs; and (4) to identify 
an appropriate dosing range to facilitate improved pain man-
agement in dogs suffering from chronic maladaptive pain.

Materials and Methods
A total of 37 dogs were enrolled in this 90-day pilot study. 
All of the enrollees suffered from chronic maladaptive 
pain, primarily as a result of OA. All but 5 of the dogs 
were patients of a specialty clinic in animal pain manage-
ment in Colorado prior to participating in the study. Of  
the 37 enrolled dogs, 32 dogs completed and had their  
final assessment at 90 days, and 5 dogs did not complete 
the study due to their medical conditions or their owners’ 
life/schedule changes. Specifically, changes in 1 owner’s  
schedule precluded her ability to participate in the  
reassessment appointments; 1 dog was diagnosed with a 
bleeding splenic tumor and was euthanized; 1 dog devel-
oped an iris mass and the ophthalmologist recommended  
withdrawal from the study; 1 dog was diagnosed with  
an osteosarcoma and was withdrawn; and 1 dog’s pre- 
existing liver and kidney disease progressed, and she was 
therefore withdrawn from the study.
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To minimize the potential for inconsistencies among  
multiple observers, all enrollments and assessments were 
conducted at the same hospital by the same veterinarian 
(RD). Independent observations from the owners played 
an important role in how these patients were managed, 
providing feedback on the efficacy of increasing the hemp 
oil extract and decreasing the gabapentin dose. Descrip-
tive statistics and paired t tests were conducted in SPSS  
(IBM SPSS version 25) for changes in pain, ALKP, and 
ALT. Statistical significance was set at P < .05.

Eligible canine subjects and their owners met the follow-
ing criteria: dogs with chronic pain from OA for at least 
3 months in duration; owners who desired trying a CBD 
product to manage their dogs’ pain; owners who could 
commit to a 90-day study with dogs’ medical assess-
ments every 2 weeks; owners who were willing to keep an  
informal journal of their dogs’ activities of daily living 
(ADLs) using the Cincinnati Orthopedic Disability Index 
(see Appendix 1 p. 44) as a guide during the duration of 
the study to better understand the impact of the CBD prod-
uct; and owners who agreed not to use any medications or 
supplements during the 90-day course of the study unless 
approved by the veterinarian performing the assessments.

The owners of the enrolled dogs consented to have the  
data generated during the study anonymously aggregated 
for evaluation, statistical analysis, and publication at a  
future date. Likewise, they consented to a review of  
their dogs’ complete medical records to ensure that all 
inclusion criteria were met. This study was classified  
as exempt by the institutional review board at Colorado 
State University. 

Several specific pain-directed medications and therapies 
were excluded during the 90-day study. With the limited 
study population and in order to create as consistent a 
“baseline” as possible, the use of NSAIDs was restricted 
from all participants. The intention was to have NSAIDs 
available only as a “rescue” therapy for individuals whose 
pain could not be relieved with the CBD product under 
investigation. In addition, none of the patients enrolled 
in the study were taking tramadol or amantadine at the 
commencement of the study, and to minimize extra- 
neous variables, the addition of tramadol or amantadine  
during the course of the study was disallowed. Finally, 

to limit some of the inherent variability in a study of this  
nature, study participants were limited to a single physi-
cal medicine modality. Because several participants were  
receiving medical acupuncture for neurologic support 
(rather than for pain management) at the time of enroll-
ment, the decision was made to not withdraw acupuncture 
support from their treatment protocols in order to avoid 
compromising these patients.

Specific pain-directed medications that were permitted 
during the 90-day study included gabapentin and poly-
sulfated glycosaminoglycan (a). Most of the dogs enrolled  
in this study were under the care of a veterinary pain  
management expert and were already taking gabapentin 
as part of a multimodal pain management strategy. Taking  
into consideration the phenomenon of rebound pain in  
response to an abrupt withdrawal of gabapentin, it was 
determined that dogs already taking gabapentin would be 
able to continue their dosing, but any new prescriptions of 
gabapentin were disallowed during the course of the study. 

Specific pain-directed therapies that could possibly be  
permitted during the 90-day study pending approval  
included medical acupuncture, therapeutic laser, and  
nutraceuticals. These therapies were evaluated on a case- 
by-case basis. Although these therapies can alter the  
degree of pain and may have affected the results, the  
intent of the study was to determine the role of the hemp oil 
extract as an adjunct in the management of chronic pain. 
In this group of patients, chronic pain was managed using 
a multimodal approach, and the authors were interested  
in determining the role of the hemp oil extract in the  
presence of other therapeutic modalities. 

The initial assessment of the dogs enrolled in this study 
included a full physical examination and informal gait 
analysis. The physical examination consisted of a sys-
tematic pain palpation and mapping of pain patterns. The 
same palpation and mapping were performed during each 
biweekly assessment to identify trends, chart progress, and 
inform dose adjustments. A metabolic profile, including  
a CBC, serum chemistry profile, and a screening thyroid 
profile, to evaluate organ system function and to provide 
a baseline for future comparison were performed on each 
enrollee. These same metabolic parameters were repeated 
at the end of the study. The informal gait analysis consisted  
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of observing the dog, with the owner as the handler,  
at a slow walk, a fast walk, and a trot. The dogs were  
in an inside hallway approximately 40 feet in length,  
moving first away from and then toward the observer  
(RD). Lameness was noted as to limb and severity. In  
addition to identifying lameness, the purpose was to  
gain insight into each patient’s ability and willingness to 
move at various speeds and to note any changes over the 
course of the study. No force plate or film analysis was 
conducted. Informal assessment of the dogs’ ease and  
willingness to move was one aspect of evaluating their 
quality of life. Initial assessment also included a detailed 
interview with each dog owner to discuss the dog’s ADLs 
and quality of life as well as the owner’s desired outcome 
goals for the dog.

At the initial evaluation and enrollment, qualified dogs  
received a CBD oil product at a dose of 0.25 mg/kg  
delivered on food QD for 3 days and then morning and 
night (approximately every 12 hours). The product  
given was a certified organic, cold-pressed hemp seed oil  
infused with 1,000 mg of full-spectrum hemp extract  
derived from organically grown hemp plants, cultivated  
in Colorado. Full-spectrum extract includes cannabinoids 
(such as cannabidiolic acid, CBD, cannabigerol, canna-
bichromene), flavonoids, terpenes, and other constitu-
ents within the cannabis plant (see Cannabinoid Profile  
in Appendix 2 p. 45). 

Pain assessments of each participant were conducted  
every 2 weeks during the 90-day study and consisted of 
a systematic pain palpation and pain pattern mapping,  
informal gait analysis, and review with each dog’s owner  
of the previous week’s ADLs and owner observations as 
recorded in the owner’s log. The CBD dose was adjusted  
as needed in response to the new assessment. CBD dose 
escalations of 0.5 to 0.75 mg/kg approximately every 
12 hours were prescribed at each reassessment until the  
patient’s pain score on palpation was 0 to 1 on a scale of 
10. Each modified dose of the CBD product within that 
dose escalation range reflected a volume that was easy for 
the owner to measure. The primary goal was to achieve 
acceptable comfort without inducing sedation. Although 
sedation is a known potential side effect of CBD ingestion, 
the sedation may be occurring as a result of low levels  
of THC in the formula, not the CBD (10). 

Each patient’s overall pain severity was scored using a  
0 to 10 scale, with 10 representing the worst possible pain. 
This overall pain score alongside the pain map was used to  
guide CBD oil dose adjustments. The pain map recorded 
anatomic locations that were reactive to systematic pal-
pation. This pain palpation technique has been described 
in detail (11). In addition, for the dogs taking gabapentin  
for chronic maladaptive pain at the time of study enroll- 
ment, once their comfort level was stable following  
CBD dose escalations, gabapentin dose reductions were  
attempted. Gabapentin dosing varied from 10 to 40 mg/kg  
delivered every 8 to 12 hours, depending on the needs 
of the individual patient to achieve adequate pain  
relief without inducing sedation. At times, deescalating 
the gabapentin dose changed the dosing interval from  
every 8 hours to every 12 hours or from every 12 hours to  
every 8 hours, depending on the total dose per day, ease of 
achieving the required dose based on currently available 
strengths of gabapentin, and ease of dosing with respect to 
the owners’ schedules. The gabapentin dose was reduced 
by 20% to 40% of the total daily dose based on the reduc-
tion amount that would provide the easiest dose delivery 
(for instance, reducing a dog’s dose from 1,200 to 900 mg 
per day, which would reduce the daily dose by 300 mg). 
The new dose was maintained until the next assessment.  
If a dose reduction was too great (defined as increased  
pain noted in the following pain reassessment), the dose 
would be increased to the previous level. These dose  
reductions were a way to assess the ability of the CBD  
oil to reduce the required dose of gabapentin to support  
the dog’s comfort level.

Results
A total of 32 dogs completed the study, with only 2 dogs 
deemed by their owners and supported by the veterinary 
assessments to have achieved no measurable improvement 
in pain with the addition of the CBD oil. The final CBD 
dose used in the 2 “non-responders” was 2 mg/kg every 
12 hours. These dogs’ overall mobility and comfort did not 
change during the course of the 90-day study, with their 
overall pain scores remaining at 1/10. It is unclear why 
they seemed to show no changes with the addition of the 
CBD product. The 30 remaining dogs represent a variety 
of breeds with an average weight of 23.2 kg (range: 5–50 kg)  
and average age of 10.9 years (range: 2–16.6 years)  
(Table 1). All 30 dogs demonstrated improved pain  



40    AHVMA Journal  •  Volume 58 Spring 2020

support, with their pain scale score decreasing from 
an average of 3.2 ± 2.2 (mean ± standard deviation) to  
0.97 ± 0.81, or an average change of −2.23 ± 2.3 (Table 2).  
Of the patients, 7 patients had no change in their over-
all pain scores, starting and ending the study with pain 
scores of 1. These 7 dogs started the study with gabapentin  
as a part of their pain management protocols, and their  
gabapentin doses were reduced and comfort was retained. 
Of the 23 dogs that were taking gabapentin at the time of  
enrollment, 10 dogs were able to discontinue taking  
gabapentin after the addition of the CBD oil to their pain  
management protocols. Of the 13 dogs in the study that 
were taking gabapentin when they were enrolled and were 
unable to discontinue gabapentin by the end of the study, 
11 dogs were able to have their daily dose of gabapentin 
reduced with the addition of the CBD oil; 5 enrolled dogs 
received no gabapentin during the course of the study.

Of the 30 dogs deemed to benefit from the addition of 
CBD oil to treat their chronic maladaptive pain, all ended 
the study with an overall pain score ranging from 0/10 to 
2/10 (Table 2). Of these 30 dogs, 6 dogs experienced an 
improvement in their overall pain scores of 5 or better: 
2 dogs’ scores reduced from 8/10 to 1/10; 2 dogs’ scores  
reduced from 7/10 to 1/10; 1 dog’s score reduced from 6/10 
to 1/10; and 1 dog’s score reduced from 5/10 to 0/10.

Among these 30 dogs, the dose of CBD needed to achieve 
a positive effect ranged from 0.3 up to 4.12 mg/kg BID. 
The 2 dogs in the study requiring the highest dose of the 
CBD product were both Cavalier King Charles spaniels 
(not related to one another), and neither of these dogs  
experienced any changes/elevations in liver enzymes. It 
is unclear why some patients responded to a very small 
dose of the CBD product (0.3 mg/kg per dose), whereas 
the majority required dosing in the range of 1 to 2 mg/kg  
per dose. This wide dosing range suggests that practi- 
tioners must approach CBD use for chronic pain in dogs 
with the intention of following these patients carefully 
during their initial treatment in order to fine-tune the CBD  
dose to meet the needs of the individual. As an analogy,  
it is a well-known phenomenon in human pain manage-
ment that individuals can have very different requirements 
of opioids to control pain. Further studies of CBD use  
in dogs for chronic pain may facilitate a better understand-
ing of variable needs among individuals. The majority,  

Table 1. Patient Characteristics of Dogs  
With Chronic Pain Enrolled in CBD Trial

Patient # Breed Age (years) Sex Weight (kg)

Existing patients

1 Border collie 8.9 FS 25

2 German shepherd 8.2 FS 31

3 Rhodesian Ridgeback 11.9 FS 38.6

4 Rhodesian Ridgeback 2 FI 38

5 Labrador retriever 12.8 MN 34

6 Labrador retriever 12.8 FS 25

7 Maltese 13.3 FS 5

8 Labrador retriever 13.5 MN 40

9 American pit bull terrier 10.3 MN 28.5

10 Australian shepherd 13.3 MN 10.4

11 French bulldog 5.75 MN 13.6

12 Bichon frise/cocker spaniel 14 FS 9

13 Scottish terrier 16.6 MN 11.8

14 German shepherd 12.9 MN 43.2

15 Shepherd/chow 12.1 FS 21

16 Great Dane 9 FS 50

17 King Charles spaniel 8.1 FI 8

18 Beagle 13.25 MN 10.2

19 King Charles spaniel 8.8 MN 10

20 American pit bull terrier 6.3 FS 27.3

21 Australian shepherd 11.4 FS 27.6

22 Peke-a-poo 15.5 MN 8.2

23 Beagle 9.8 FS 10.5

24 Labrador retriever 8.4 MN 41

25 Border collie X 13.7 FS 27

26 Dachshund (standard) 10.2 FS 5.5

New patients

27 Shiba Inu mix 14.25 FS 11

28 Pit bull 5.25 FS 27

29 Australian shepherd 13.25 FS 26

30 Labrador retriever 11.6 FS 33

Patients were either existing or new patients to the clinic for the treatment  
of chronic pain. 

Abbreviations: FI, intact female; FS, spayed female; MN, neutered male.
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or 19, of these dogs ended the study with a dose ranging 
between 1.2 and 2 mg/kg BID.

Among the study’s dogs taking gabapentin that expe-
rienced a dose reduction (but not a withdrawal of gaba- 
pentin), the final doses varied from 20% to 60% of the  
original dose. The dogs taking gabapentin at the time of  
enrollment had been taking gabapentin for a time that 
ranged from 3 months to 10 years.

The only clinically meaningful change in blood param-
eters obtained was an increase in ALKP (Table 3). Inter-
estingly, there was a slight decrease in ALT between the 
beginning and end of the study, but it was not statistically 
significant (Table 4).

During the course of the study, the dog owners shared their 
subjective impressions of their dogs’ responses to the CBD 
oil. These impressions included observations of increased 
energy and stamina for daily activities. Quotes from clients  
include: “She’s more like a puppy”; “He is acting like a 
much younger dog”; and “I haven’t seen him play like this 

for a long time.” Additionally, several of the dog owners 
reported noticing that their dogs were more attentive, ani-
mated, and mentally engaged after starting the CBD oil. 
During the study, gabapentin was decreased (n = 11) or 
eliminated (n = 10) for 21 dogs. Many of these dog own-
ers reported that their dogs subsequently slept less, which 
translated into more interaction time with the family. Our 
results could not differentiate the reason for less sleep in 
these patients: a reduction in gabapentin-induced sedation,  
improved analgesia from the hemp oil extract, or both. 
Overall feedback from 94% of the owners (n = 30)  
indicated they felt their dogs’ quality of life had improved 
after starting the CBD product. 

Discussion
Increasing interest in hemp-derived CBD products for  
pain relief in dogs, coupled with minimal research dem-
onstrating safety and efficacy to date, prompted this  
pilot study to examine the potential role of a CBD oil as a 
strategy for managing chronic maladaptive pain in dogs 
with OA. Of the 32 dogs that completed the study, 30 dogs 
demonstrated benefits from the addition of this hemp-derived  

Table 2. Starting and Ending Numeric Rating Score, CBD Dose, and Gabapentin Doses in a Clinical Trial 
of Dogs Receiving CBD for the Treatment of Chronic Pain

Pre Post Change

Numeric Rating Score* 3.2 ± 2.2 0.97 ± 0.81 −2.23 ± 2.3

CBD dose (mg/kg) 0.31 ± 0.04 1.67 ± 0.09 1.36 ± 0.88

Gabapentin dose (mg/day)** 1,846 ± 1,756 710 ± 1,112 −1,263 ± 1,314

*NRS (t = 5.35, df = 29, P <.001); **Gabapentin (t = 5.12, df = 29, P = .001).

Data are presented as mean ± standard deviation.

Abbreviations: df, degrees of freedom; NRS, Numeric Rating Scale.

Table 3. Changes in Liver Enzymes (ALKP)  
in Dogs With Chronic Pain Receiving CBD  
in a 90- Day Trial

Starting ALKP (U/L) Ending ALKP (U/L) Change in ALKP (U/L)*

133.3 ± 118 264 ± 233.2 130.8 ± 135

*ALKP (t = −5.22, df = 28, P = .001).

Biochemistry values were obtained before beginning the clinical trial  
and at 90 days.

Abbreviation: df, degrees of freedom.

Table 4. Changes in Liver Enzymes (ALT)  
in Dogs With Chronic Pain Receiving CBD  
in a 90- Day Trial

Starting ALT (U/L) Ending ALT (U/L) Change in ALT (U/L)*

93.5 ± 69.3 91 ± 60.4 −2.5 ± 43

*ALT (t = .31, df = 29, P = .76).

Biochemistry values were obtained before beginning the clinical trial  
and at 90 days.

Abbreviation: df, degrees of freedom.
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CBD oil. Outcome benefits included decreased pain scores, 
improvements in mobility, and improved quality of life  
as defined by their owners.

A total of 23 dogs in the study were taking gaba- 
pentin as part of a multimodal pain management proto-
col. Of the total, 10 dogs (43.5%) were able to discontinue  
their reliance on gabapentin with the addition of CBD  
oil. Of the 13 dogs who continued to take gabapentin,  
11 dogs were able to reduce the gabapentin dose neces-
sary to retain comfort to 20% to 60% of the original  
dose. These results strongly suggest that a CBD prod-
uct, at an appropriate therapeutic dose, may provide a  
gabapentin-sparing effect for dogs experiencing chronic 
maladaptive pain.

The dosing range for hemp-derived CBD oil suggested 
by this study reflects a similar range to that articulated  
by Gamble et al (study doses of 2 and 8 mg/kg, with anec-
dotal evidence suggesting efficacy as low as 0.5 mg/kg), 
implying that any potential variability among different 
hemp plant genetics may be overcome by demonstrating, 
via independent analysis, the presence and concentration 
of the active CBD molecule (7). Due to the variation in 
concentration from product to product of CBD content 
and constituents such as terpenes, cannabinoids, and fla-
vonoids, it is essential to publish an analysis of the product 
being tested in order to describe that specific cultivar.

Interestingly, ALKP, but not ALT, increased significantly  
during the 90-day trial. In a study to investigate CBD 
hepatoxicity, 8-week-old male B6C3F1 mice were gavaged 
with CBD in an acute and subacute toxicity model. In  
both models, mice developed signs of hepatoxicity with 
evidence of cholestatic changes (12). The doses used in 
that study were significantly different from doses used  

in the current study. Nevertheless, it is worthwhile to note 
the potential for hepatotoxicity as a result of an accidental 
overdose. There was no evidence of clinical hepatic dis-
ease in dogs in this study that received CBD; however, the 
changes in ALKP suggest the need for longer-term safety 
studies. The dog who was withdrawn from the study due  
to progressing systemic disease was determined via  
abdominal ultrasound to have a very advanced liver tumor 
that clearly predated the start of this 90-day study. His rapid  
decline in activity and quality of life prompted the ultra-
sound, which revealed the terminal neoplastic disease.

This study had several limitations. It was an open study 
with no placebo control group, and because a single  
individual assessed all patients in the absence of a con-
trol group, there was a potential for bias. In addition, 
the sample size was relatively small. Although the study  
subjects were understood to be similar in that they were 
all suffering from OA, OA and its resultant pain create  
individualized experiences among patients. In addition, 
the pain assessment and scoring of canine pain are sub-
jective by nature. The investigators attempted to limit the 
subjectivity by having the study dogs evaluated and the 
owners interviewed by a single individual (RD) through-
out the study. Future studies incorporating more objec-
tive assessments of pain, such as force plate analysis, are  
needed to quantify the amount of functional improve-
ment associated with CBD products. Longer-term studies  
are needed to determine if CBD, in combination with 
other analgesics used to treat chronic pain, has deleterious  
effects on liver function.

In summary, this study provides the foundation for  
future research into the beneficial use of CBD products,  
delivered at therapeutically relevant doses, to mitigate 
chronic maladaptive pain in dogs with OA.
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Cannabidiolic acid (CBD-A)

Cannabidiol (CBD)

(–)-trans-∆⁹-tetrahydrocannabinol (THC)

∆9-Tetrahydrocannabinolic acid A (THC-A) ∆8-Tetrahydrocannabidol

Tetrahydrocannabivarin (THCV)

Cannabidivarin (CBDV)

Cannabigerolic acid (CBG-A)

Cannabichromene (CBC)

Cannabinol (CBN)

Cannabigerol (CBG)

Appendix 2
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Abbreviations 
AEA  Anandamide
CBD  Cannabidiol
CYP 450 Cytochrome P450
ECS  Endocannabinoid system
FAAH  Fatty acid amide hydrolase
FABP  Fatty acid–binding protein
GI  Gastrointestinal
GPR  G protein–coupled receptor
PPAR  Peroxisome proliferator- 
  activated receptor
THC  Tetrahydrocannabinol
2-AG  2-Arachidonoylglycerol

Abstract
Cannabidiol (CBD) is one of the most prevalent com-
pounds in the plant Cannabis sativa L. CBD interacts 
with the endocannabinoid system (ECS) of neurotrans-
mitters and receptors in humans and animals. The 
ECS has regulatory effects on multiple neurotrans- 
mitters and also moderates inflammation, immunity, 
gut health, and other body functions. This paper reviews  
the ECS, phytocannabinoids, and the research and  
indications for CBD. Practical considerations are pre-
sented for administering CBD in a clinical setting,  
with doses provided, as well as information on hemp 
products, including purity and quality issues.

Introduction
Few topics in veterinary medicine have attracted more 
attention in the past few years than the use of medical 
cannabis for animals. Attitudes toward these products 
are rapidly shifting in both the veterinary profession 
and the pet community as more and more states con-
tinue to legalize cannabis. Increased access has led to 
people having personal and positive experiences with 
medical cannabis, and it is not surprising they would 
want their pets to experience the same benefits. In  
today’s practice, most veterinarians are routinely asked  

by clients how to use cannabis for their pets, and as a 
profession, it is our responsibility to address these 
questions accurately.

Understanding cannabis as medicine begins with a clar-
ification of terminology. All cannabis used for medicine 
is derived from Cannabis sativa L. Many strains contain-
ing a vast range of phytochemicals have been developed 
from this plant species, including cannabidiol (CBD), 
tetrahydrocannabinol (THC), other cannabinoids, ter-
penes, and flavonoids. When a person refers to “medical 
cannabis,” the term can mean a lot of things depending 
on plant genetics and the specific product formulation. 
Further complicating the discussion, laypersons are 
now using the term “CBD” to refer to any cannabis prod-
uct (including those containing THC) in much the same 
way the term “Coke” is used generically to describe 
soft drinks. In many states, cannabis products ranging  
from hemp-based CBD to high-potency THC concen-
trates are readily available, and therefore accuracy 
when describing cannabinoid medicine is paramount. 
As veterinarians, it is important for us to be specific in 
our terminology and describe medical cannabis formu-
lations accurately in order to prevent misunderstand-
ing and potentially dangerous outcomes.

Author contact: 
Gary Richter 
Holistic Veterinary Care 
4382 Piedmont Avenue, Oakland, CA 94611 
(510) 339-2600

Cannabidiol in Veterinary Medicine
Gary Richter, MS, DVM
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The Endocannabinoid System
Utilizing medical cannabis, and CBD in particular,  
begins with an understanding of the endocannabi-
noid system (ECS). The ECS is a recently described yet  
immensely important facet of the nervous system that  
is affected by many of the compounds found in cannabis. 

The ECS was originally discovered by Israeli researcher 
Raphael Mechoulam in the 1970s. What Dr. Mechoulam 
discovered was a previously unknown system of  
neurotransmitters and receptors that had profound  
implications on our understanding of how the body 
functions. The major function of the ECS is neuromod-
ulation. More specifically, the ECS is able to alter the 
physiological function and behavior of the body. The 
ECS is widely found throughout the animal kingdom; all 
complex animals as well as many of the most primitive 
animals, including nematodes, have an ECS (1).

The ECS affects physiological and cognitive processes  
throughout the body by promoting homeostasis,  
whereas decreased endocannabinoid levels can lead to 
homeostatic disruption (2). Research is ongoing into  
the physiological effects of imbalances of the ECS, and 
it appears that disruption of this previously unknown 
body system may have wide-ranging and significant  
effects on health. Endocannabinoid deficiency is spec-
ulated to be a contributing cause of chronic, difficult- 
to-treat diseases, such as migraines, fibromyalgia, and 
irritable bowel syndrome (3).

Broadly speaking, the ECS consists of 3 major components: 
receptors, endocannabinoids, and degradation enzymes. 

Receptors
Endocannabinoid receptors are present on neurons 
throughout the central and peripheral nervous sys-
tems. A variety of ECS receptors have been described, 
including G protein–coupled receptors (GPRs), ligand-
gated ion channels, and nuclear receptors (4). Although 
there are many specific receptors, the most commonly  
encountered are the GPRs, CB1 and CB2. 

CB1 is the most abundant protein-bound receptor found 
throughout the CNS. In addition to the CNS, however, 
CB1 is found in a variety of tissues, including adipose, 

hepatic, musculoskeletal, gastrointestinal (GI), cardio-
vascular, nervous, immune, and reproductive, to name 
a few. The ubiquitous nature of CB1 throughout the 
body provides insight into how vital the ECS is to body  
functions. CB1 mediates inhibitory action on a wide  
variety of neurotransmission systems, including  
acetylcholine, dopaminergic, GABA, glutaminergic, nor-
adrenalin, and serotoninergic neurotransmitter systems,  
all of which have substantial physiological effects.

Given that CB1 affects the release of such a wide range 
of neurotransmitters, it comes as no surprise that CB1 
activity has a notable effect on body systems, includ-
ing mood, cognition, appetite support, and reduction of 
pain, inflammation, and nausea. CB1 is also responsible 
for the psychoactive effects of THC (5).

In contrast to CB1, CB2 receptors are predominantly 
found in the periphery and the immune system. CB2 
is frequently expressed on a variety of immune cells,  
including T and B lymphocytes and macrophages as  
well as cells of the spleen, liver, kidneys, and skin. CB2 
receptors function, not surprisingly, in immune modu-
lation and inflammation mediation. Research also indi-
cates they play a role in maintaining bone density (6, 7). 

Most discussions about the mechanisms of action of 
cannabis focus primarily on CB1 and CB2 receptors.  
Although these receptors have been the subject of much 
of the research into the ECS, there are numerous others 
that interact with endogenous cannabinoids and, by  
association, exogenous cannabinoids such as CBD. 
Some of these receptors include the GPR18 (anti- 
inflammatory, antineoplastic, antihypertensive), GPR55 
(anti-inflammatory, antineoplastic, antihypertensive, 
neuroprotectant, analgesic, insulin regulation), and 
GPR119 (energy intake and insulin regulation). In addition,  
ligand-gated ion channels, including transient receptor 
potential vanilloid 1 (TRPV1) (analgesia), 5-Hydroxy 
Tryptamine (5-HT3) (analgesia, antiemetic), and glycine 
receptor (GlyR) (analgesia), as well as nuclear receptors  
peroxisome proliferator-activated receptor (PPAR)α  
(neuroprotection, cardioprotectant, antineoplastic,  
antiemetic) and PPARγ (neuroprotection, analgesic, anti-
inflammatory, antineoplastic, vasorelaxation), are influ-
enced by endogenous and exogenous cannabinoids (8, 9).
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Endocannabinoids
The neurotransmitters, or endocannabinoids, for the 
ECS are generated on demand rather than being stored  
within cells. Anandamide (AEA) and 2-arachidonoyl- 
glycerol (2-AG) interact with CB1, CB2, and the other 
endocannabinoid receptors discussed above. AEA is the  
primary endogenous ligand for CB1 and is a highly selec-
tive partial agonist for CB1, whereas 2-AG is the primary 
endogenous ligand for CB2 and is a moderate affinity full 
agonist for CB2 (10, 11). Endocannabinoids may function 
on the cell surface or within the interior depending on the 
location of the receptor with which they are interacting.

Degradation Enzymes
The degradation enzymes are the third leg of the tri-
angle of the ECS. Just as the endocannabinoids are syn-
thesized on demand, they are degraded immediately 
after they are used or when they are not needed. The 
2 major degradation enzymes are fatty acid amide  
hydrolase (FAAH) and monoacylglycerol lipase. Whereas  
FAAH provides enzymatic degradation of AEA, mono-
acylglycerol lipase hydrolyzes 2-AG. Finally, fatty acid–
binding proteins (FABPs) mediate the transport of AEA 
to FAAH. FABP similarly transports THC and CBD (12). 

CBD
As is always the case with botanical medicine, cannabis 
and other plants produce compounds that have activity 
in animal systems. This is especially true in the case of 
phytocannabinoids. Phytocannabinoids are exogenous, 
plant-based compounds that act on endocannabinoid  
receptors in the body. More than 100 phytocannabinoids 
have been isolated from cannabis. These compounds 
have varying affinity for endocannabinoid receptors as 
well as other receptors in the body. Some have profound 
physiological effects and are the subject of intense  
medical research (13, 14). Although this article focuses 
on CBD, it is critical for practitioners to realize that CBD 
is a single molecule among hundreds found in cannabis 
that have potential medical value and warrant study. 

Along with its chemical isomer THC, CBD is the “big  
player” in today’s discussions about cannabis as medicine.  
In addition to its physiological effects, CBD gets a lot 
of attention because, unlike THC, it is non-intoxicating 
and when derived from hemp plants is also federally 

legal per the 2018 Farm Bill. CBD is a CB1 and CB2 an- 
tagonist, although it has relatively low to moderate 
binding affinity for both receptors. In addition to its  
modulatory effects on CB1 and CB2, CBD (along with 
THC) is an allosteric modulator for mu and delta opioid  
receptors, making it valuable for controlling pain. 
CBD has been shown to be an FAAH inhibitor in mice;  
however, the same effects have not been reported 
in humans. Inhibition of FAAH leads to prolonged  
activity of AEA, although it is unclear if this inhibitory 
effect is exerted by CBD in species commonly treated 
in veterinary medicine. CBD also binds FABP, which 
slows/limits AEA’s degradation by FAAH and thus may  
promote greater AEA activity as well (15). 

CBD is metabolized within the liver through cytochrome 
P450 (CYP 450) pathways. CYP 450 describes a family of 
enzymes present in the liver that are responsible for the 
metabolism of many pharmaceuticals. In this process, 
CBD acts as a competitive inhibitor of 2 specific CYP 
450 enzymes, CYP 3A4 and CYP 2C19. This inhibition is,  
in part, responsible for CBD’s ability to dampen the  
psychoactive effects of THC. CYP 450 inhibition slows 
the transition of ∆9-THC in the liver to the potentially 
more psychoactive 11-hydroxy ∆9-THC (16). Addition-
ally, CBD is a negative allosteric modulator of CB1 and 
CB2, which further reduces the effects of THC (17).

Recent research from Colorado State University and 
Cornell University has described the pharmacokinetics  
of CBD in dogs. These studies indicate that orally  
administered CBD is absorbed better than trans- 
dermal CBD. CBD was administered to dogs at  
10 mg/kg/day or 20 mg/kg/day for 6 weeks and  
found to be well tolerated in the study population, with 
36% of animals having elevations of serum ALKP and 
all other blood parameters remaining normal. Addition-
ally, some of the dogs displayed enteritis (diarrhea), 
pinnal erythema, and nasal/ocular discharge (18). The 
half-life of CBD administered orally at both 2 mg/kg  
and 8 mg/kg was found to be 4.2 hr (19). 

CBD Research 
OSTEOARTHRITIS

Although much of the research on CBD and cannabi-
noids in general is in laboratory animals or human 
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patients, there are some veterinary-specific studies. In 
2018, a clinical trial evaluating the effect of CBD on osteo- 
arthritis in dogs showed reduction in pain scores with no 
negative side effects in dogs when treated with CBD at  
2 mg/kg BID vs. placebo (19). This efficacy is likely due to 
CBD’s anti-inflammatory effects as well as the allosteric 
modulation of opioid receptors. Although not yet dem-
onstrated in veterinary-specific research, this implies 
CBD may be useful for control of other types of pain and  
inflammation. Clinical experience of many veterinarians 
and reports from pet owners support this hypothesis. 

It should be noted that although the above-referenced 
study evaluated CBD in the treatment of osteoarthritis, 
the formula used in the study contained other entour- 
age compounds (cannabinoids, terpenes, etc.). The role 
these compounds played in the study results was not 
evaluated. As mentioned previously, cannabis is a multi-
dimensional herb that often contains numerous canna- 
binoids, terpenes, and other phytochemicals. The  
synergistic activity of these compounds, known as the 
“entourage effect,” is attracting increased attention from 
researchers for the potential medical benefits above and 
beyond those of any one compound alone (20, 21).

ANTICONVULSANT THERAPY

Another well-known use of medical cannabis is for  
the treatment of seizures. Research bears out what 
many people have stated for a long time about the  
ability of cannabis to lessen seizures. One recent study 
evaluating children with intractable pediatric epilepsy 
showed marked improvements. The study population 
of children with intractable breakthrough seizures  
despite being on multiple pharmaceutical anticonvul-
sant therapies showed more than 50% had between a 
50% and 100% reduction in seizure frequency (22).

In 2018, the FDA approved the use of the hemp-based 
CBD pharmaceutical, Epidiolex®, for the treatment of 
pediatric seizures caused by Lennox-Gastaut syndrome 
and Dravet syndrome. This represents the first cannabis-
based drug receiving FDA approval in the United States.

Veterinary-specific use of CBD for seizures was evalu-
ated and published in 2019. The study assessed the  
short-term effect of CBD on seizure frequency in dogs 

with poorly controlled epilepsy. The results showed a 
33% median reduction in seizure frequency with the 
use of CBD at 2.5 mg/kg BID. Response to treatment, 
however, was defined by the study as ≥50% reduction 
in seizure activity, and responses were similar between 
treatment groups. No changes in phenobarbital or  
potassium bromide levels were noted in the dogs  
despite CYP 450 metabolism of the drugs and the  
concurrent administration of CBD. Both the CBD group 
and the control group concurrently received conven-
tional antiepileptic drug therapy, and the authors  
acknowledge further study is warranted to determine  
if higher doses of CBD may be more effective anti- 
epileptic therapy (23). As was noted in the osteoarthritis  
study, entourage compounds were present in the CBD 
formula studied, although their effects on seizure  
frequency were not specifically evaluated.

This author’s experience and anecdotal reports from 
pet owners support the findings of a reduction in  
seizure frequency with the use of CBD. In addition, 
many pet owners report decreases in seizure severity  
and improved recovery time post seizure. In some  
responsive animals, it has been possible to reduce the 
dose of antiepileptic drug therapy. 

ANXIETY

Anxiety is a clinical problem of great significance in both 
human and veterinary medicine. The combination of  
genetic predisposition and the lasting effects of traumatic  
events often results in humans and animals with post-
traumatic stress disorder, phobias, and other anxiety  
disorders. CBD has been found to have anxiolytic ben-
efits through its effect on both GABA and 5-HT (sero-
tonin) receptors (24). It is speculated that humans and 
animals recover from emotional trauma by being able to 
release the fear associated with a traumatic event. One 
of the causes of ongoing anxiety may be the inability to 
forget the details of the experience. CBD may provide 
a pathway to allow the brain to forget what it needs to 
and allow the individual to live with less anxiety (25). 

CANCER

Of all the disease conditions that CBD and cannabis in 
general may benefit, cancer may be the one with both 
the most hope and the most questions. Due to a lack of 
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understanding of its mechanisms by the general pub-
lic, cannabis is sometimes portrayed as the “cure-all” 
for everything, including cancer. Although clearly this 
is not the case, there is ample research into the anti-
neoplastic effects of cannabis, and the mechanisms by 
which it functions are numerous.

Cannabis has been shown to inhibit the growth of cancer 
through multiple mechanisms, including antiproliferation, 
promotion of cell death (via apoptosis and autophagy)  
and cell cycle arrest, inhibition of metastasis and inva-
sion, and radiation/chemotherapy sensitization (26, 27).

Although the use of CBD and other forms of cannabis 
shows promise in the treatment of cancer, definitive 
clinical trials in both humans and animals are yet to be 
published. The use of cannabis as a treatment for ani-
mals with cancer and as a palliative therapy is common-
place due to the desperation felt by pet owners under 
these circumstances. Anecdotal reports and clinical 
experience from veterinarians would indicate canna-
bis does have benefits both with regard to improved 
survival times in some patients as well as alleviation of 
pain, nausea, and chemotherapy-related side effects. 

THE GI TRACT

Although gut health may not be the first thing people 
think of when they discuss cannabis and CBD, research  
indicates the widespread presence of endocannabinoid 
receptors within the GI tract. CB1 receptors are expressed 
on enteric neurons and enteroendocrine cells, and CB2  
receptors are expressed in gut neurons and many immune 
cells. Inflammation and injury to the gut has been shown 
to up-regulate CB2 receptors, suggesting a compensa-
tory (and protective) anti-inflammatory mechanism.  
Activation of cannabinoid receptors in the gut also leads 
to reductions in motility, inflammation, pain, and immune 
activation. Furthermore, there is a close link between the 
ECS and the microbiome. It has long been recognized that 
appropriate GI flora mitigate inflammation within the 
gut. Orally administered Lactobacillus induces mRNA  
expression of the gene that encodes for CB2 receptors, 
which in turn exert anti-inflammatory effects (28–29).

A recent review of research evaluating the use of  
cannabis in Crohn’s disease in humans found multiple 

potential benefits from CBD. In a mouse model, CBD pro-
moted intestinal homeostasis by markedly counteracting 
enteric gliosis, leading to a decrease in intestinal mast 
cells and macrophages. Tumor necrosis factor α was also 
reduced in mice, further indicating anti-inflammatory  
effects. CBD in the gut mitigates intestinal damage and  
inflammation through the nuclear receptor PPARγ  
pathway as well as reduction of interleukin 1 (IL)-1b and 
increase of IL-10. CBD has also been shown to potentiate  
the anti-inflammatory effects of THC in a colitis model 
(30). This synergy with THC is one of many examples of the  
entourage effect commonly seen with medical cannabis.

CBD Dosing and Other Practical Matters
Unless the medication being considered for a patient is a 
pure CBD isolate, other cannabinoids and terpenes will 
be present and may exert an effect. Most practitioners 
experienced with using medical cannabis do not recom-
mend isolates because they are considered to be less  
effective than a more “full spectrum” formula. When con-
sidering cannabis as a treatment option, it is important to 
keep in mind how the various components of a cannabis 
preparation may affect the patient. Specifics for consider-
ation include the entourage effect, which describes how 
the quantity and distribution of major and minor canna- 
binoids, terpenes, and flavonoids affect a formulation’s 
biological activity and the spectrum of diseases treated 
(31). Thus, when using products that are not pure CBD in 
content, the use of the appropriate ratio of cannabinoids,  
in addition to the dose (milligrams) of CBD, is critical to 
success. Additionally, medications being given concur-
rently with respect to a possible sedative effect and their 
metabolism (CYP 450 inhibition) should be considered.

The published clinical trials from Cornell University and 
Colorado State University discussed previously have pro-
vided invaluable information regarding effective doses 
of CBD for the treatment of arthritis pain and seizures, 
respectively. These 2 studies comprise the breadth of 
veterinary clinical research with CBD to date; therefore, 
we must draw information from other sources as well. 
Given the very wide margin of safety for CBD, dosing 
reported in human or lab animal patients can be safely 
used as a guideline when determining dosing for veter- 
inary patients. In addition, anecdotal reports and clinical 
experience of veterinarians using CBD in their practices 
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have provided us with valuable information regarding  
dosing. Often, veterinarians and pet owners report  
efficacy at significantly lower dosages than published  
in the 2 aforementioned veterinary clinical trials.  
Following is a summation of CBD dosing information 
utilizing veterinary clinical data, extrapolation from  
human/lab animal studies, and anecdotal reports.

CBD Dosing Guidelines
The therapeutic dose range for CBD may be as wide 
as 0.1 to 4.0 mg/kg BID. Based on the aforementioned 
research, the published dose for osteoarthritis pain in 
dogs is 2 mg/kg BID, and the dose for seizure control  
in dogs is 2.5 mg/kg BID (19, 23). Given that lower doses 
are sometimes effective, it is advisable to start at the 
lower end of the therapeutic dose range and slowly  
increase every few days while monitoring for effect.  
Additionally, doses beyond the high end of the dose 
range above may be beneficial in certain circumstances. 
CBD has a wide margin of safety, and doses as high as  
20 mg/kg/day are fairly well tolerated (18).

CBD Preparations
Legally speaking (in the United States), hemp is  
defined as cannabis that naturally produces less than  
0.3% THC. In the past, hemp-based cannabis prod-
ucts frequently were derived from industrial hemp 
grown for fiber and were often of low quality and con-
tained chemical residues as a result of industrial farm-
ing techniques. Today’s medical grade hemp, however,  
is a completely separate agricultural crop. Medical  
hemp is grown specifically for its cannabinoid and  
terpene content and visually is often indistinguishable 
from federally illegal “marijuana” (contains greater 
than 0.3% THC). Well-made hemp medicines are safe 
and, depending on the product, may have a variety of 
entourage compounds, such as minor cannabinoids  
and terpenes. The only cannabinoid they lack (or contain  
less than 0.3% of) is THC. The debate over the  
necessity of THC (even in small amounts) for a more 
profound entourage effect is ongoing. For those living  
in areas where medical marijuana is still illegal,  
however, hemp products are the only option. 

The “green rush” has flooded the market with products, 
many of which are of poor quality and/or inaccurately 

labeled. Ironically, product safety concerns for hemp 
are sometimes greater than those for THC-containing 
medical marijuana products. Most states with medical 
and/or recreational cannabis laws have legal require-
ments for products pertaining to product analysis,  
limits on the presence of contaminants (pesticides,  
fungicides, heavy metals, etc.), and label content (32). 
Hemp products, however, have no such requirements. 
Like the supplement industry as a whole, there is no 
government regulation of hemp-based CBD products  
beyond preventing them from illegal labeling  
constituting a “drug claim.” In an effort to steer clear  
of the FDA, hemp CBD producers are using terms such  
as “hemp extract,” “FECO (full extract cannabis oil),” 
and “PCR (phytocannabinoid rich) oil.” Regardless  
of the name on the label, this is a “buyer beware”  
market that requires consumers to do their due  
diligence to ensure a CBD product is safe and accurately 
labeled. Consumers should choose reputable brands 
and ask to see a certificate of analysis on the prod-
uct. This certificate should be specific to each batch  
of medicine made and analyze cannabinoid content  
and the presence of unwanted content, such as  
pesticides and fungicides. 

The use of CBD and other forms of cannabis in veter- 
inary practice is moving into the mainstream resulting 
in large part from demand by pet owners. As veterinary 
professionals, we must educate ourselves on the ECS, 
how it affects our patients, and how phytocannabinoids 
can be used to treat disease and alleviate suffering. 
There is widespread agreement of the need for further  
research into how cannabis can be used safely and  
effectively in animals. The reality, however, is the pet 
market is already flooded with legal, over-the-counter  
CBD products, and access to medicines containing THC 
is expanding as more states pass cannabis laws. In the 
past several years, the internet and companies selling  
cannabis products have been “educating” the public  
about the use of cannabis in animals, often with  
inaccurate and sometimes dangerous information. As 
such, we must be prepared to counsel our clients on what 
cannabis can and cannot do for their pets. As is already 
the case with every other facet of animal health, it is time 
for veterinarians to lead the narrative for the appropriate  
use of medical cannabis in veterinary patients. 
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I Heard It Through The Grapevine —  
The 2020 AHVMA Conference  

Is Sure To Amaze!

Come join us September 24–27, 2020, for a jam-packed 
educational extravaganza in vintage Grapevine, Texas, 
a suburb just north of Dallas–Ft. Worth. Step back in 
time and explore this charming town full of restored 
19th and 20th century buildings lining Main Street, where 
you can pop into local galleries including a live glass 
blowing studio, boutiques, and fantastic restaurants. 
You can even enjoy Grapevine’s unique urban beverage 
trail and find what pleases your palate. Tasting rooms 
for local wineries, craft breweries, and cider companies 
are interspersed with the other shops along Main St. 
Savor over 8000 acres of outdoor beauty at nearby Lake 
Grapevine, where you’ll find hiking trails, fishing and 
boating opportunities, and even paddleboard yoga. 

The AHVMA Conference Program Committee (CPC) 
has received many excellent and diverse submissions, 
and we are still in the planning stages of putting 
together an amazing program. You can be sure to 
find something that will spark your interest. Dr. Steve 
Marsden and Dr. Huisheng Xie will present an exciting 
series of TCVM lectures on skin disease and the immune 

system, musculoskeletal issues, and the effective use of 
electroacupuncture in small and large animals. 

Lectures on controlling epidemic disease and increasing 
the efficacy of vaccinations with homeopathy will be 
presented by Dr. Todd Cooney. Dr. PJ Broadfoot will 
discuss the use of nutraceuticals in treating cancer 
and promoting longevity. Strategies for preventing 
Alzheimer’s disease will be explored by Dr. Nancy 
Scanlan, and Dr. Pedro Rivera will show us how to fine- 
tune our chiropractic treatments.

If you want to actively participate in the AHVMA 
Conference, we are seeking attendees who would like to 
moderate. For just a few hours of your time, moderate 
a lecture track of your choice and receive a small token 
of appreciation while helping out the AHVMA. Please 
contact the AHVMA office for more information. 

Stay tuned for further speaker announcements, and in 
the meantime, make plans to head to North Texas for 
another fun-filled educational extravaganza.  

CPC Update

By Jennifer Levitsky, DVM
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Council of Elders

The AHVMA was founded over 30 years ago as an 
association of veterinarians who were looking beyond 
the ordinary to help their animal clients achieve extra 
ordinary cures. It is the Association where all modalities 
are welcome, with no judgment, no one modality being 
superior to another. It is the Association where we look 
beyond our mainstream training in order to find better 
outcomes for our patients.

A very crucial aspect of the organization is the recognition 
of Spirit, that very intangible aspect in our lives, that 
spark that has given us life. The Council of Elders (COE) 
was formed in order to encourage and foster this healing 
spirit in the AHVMA.  

Beyond technologies, pills, potions, techniques, and tools, 
there is a reason for each modality we practice, and that 
reason is love. The spirit of healing is love manifesting in 
infinite ways. AHVMA is a place where hearts and hands 
can gather and explore how spirit, mind, and body create 
life paths which unite, align, and exchange resources and 
talents so its members and their charges can accomplish 
healing beyond expectations. The COE holds space for 
spirit and the healing love that flows from its presence.

Richard Palmquist, DVM, a COE member from California, 
says, “If we choose love, then we start in love, assuring 
its presence at each step. If we build on love, of love, 

with love, then the shaky parts that obstruct healing 
will surface, asking for help — sometimes gently and 
sometimes in stormy ways. Put love there. Let it work. 
It’s ok. That’s the process. Only love and its truth 
survive the test of time. All other things fall to ash 
where love can use them for its higher purpose. It is 
love that completes the incomplete.”

One of the roles of the COE is to offer a healing circle for 
any who wish to be included. Every Sunday night, the COE 
elders from around the world focus positive intention to 
any member concern about health or wellbeing. To be 
included in this healing circle, contact any COE member. 
Our names can be found under the “Council of Elders” at 
https://www.ahvma.org/committees/.

 The COE plays an active role at the AHVMA Conference. 
At the start of each morning lecture, we hold a healing 
space by providing our morning inspirations. We also 
organize awards to recognize outstanding members at 
the Annual Banquet, hold morning Tai Chi sessions open 
to all, and hold a memorial celebration for any teachers 
who have passed on during the previous year.

To build Love and Spirit, the COE organizes a yearly 
retreat for AHVMA members, friends, and family. Our 
2020 retreat is still being organized — stay tuned to  
the www.ahvma.org website for new updates!

by Cynthia Lankenau, DVM

Council of Elders:  
Where Love and Spirit Reside

https://www.ahvma.org/committees/
http://www.ahvma.org
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ACVBM/VBMA Updates

Botanical Medicine:  
Updates and Events  

for ACVBM and VBMA

While the petition by the ACVBM to become recognized as a board 
specialty was denied, the AVMA has encouraged us to work within one 
of the already existing colleges. We currently have an ad hoc committee 
participating in discussions with the American College of Veterinary 
Clinical Pharmacology.  

Meeting events for 2020 include the ACVBM annual conference on 
October 27, 2020, in Eugene, Oregon, immediately following the Oregon 
Mushroom Festival on Oct 25. Our lecture day will feature Chanchal 
Cabrera, MSc, FNIMH, RH (AHG), Medical Herbalist. Chanchal has been 
a member of the National Institute of Medical Herbalists since 1987 
and obtained her MSc in herbal medicine at the University of Wales in 
2003. She has an extensive background in orthomolecular nutrition 
and allergy therapy as well as in clinical aromatherapy. Chanchal has 
held the faculty chair in Botanical Medicine at the Boucher Institute 
of Naturopathic Medicine in New Westminster since 2004 and serves 
on the board of advisors of Dominion Herbal College in Burnaby. She 
publishes widely in professional journals and lectures internationally 
on medical herbalism, nutrition, and health. 

The VBMA will host a day of lecture on October 26 with both Kevin 
Spelman, RH (AHG) and Subhuti Dharmananda, Ph.D., director of the 
Institute for Traditional Medicine (ITM), followed by an eco-tour at the 
Belknap Hot Springs in McKenzie Bridge, OR. VBMA’s popular webinar 
series continues with new lectures throughout 2020. Recordings of 
previously presented webinars are available for purchase at VBMA.org. 

Registration for all events will be available soon at www.acvbm.org. 

Cynthia Lankenau, DVM

Chanchal Cabrera

http://www.acvbm.org
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Introducing Our New  
Director of Operations

Those of you who communicate with the AHVMA Headquarters 
Office regularly have probably already met Melissa, but she 
deserves a proper introduction!

Melissa Kellagher was promoted to the position of Director 
of Operations in January 2020. She replaced Lauana Paradine 
who resigned in December. Lauana had been with AHVMA for 
almost seven years and was a valuable administrative asset to 
the Association. Lauana has accepted the position of Executive 
Director for the American Holistic Veterinary Medical Founda- 
tion, replacing long-time executive director Dr. Nancy Scanlan.

She will be missed, and we wish her well in her new endeavor.

We are fortunate that Melissa was hired as Office Administrator 
in March of 2019, and she has had the benefit of almost ten months 
working with Lauana in what turned out to be a transition period. 
Melissa earned a bachelor’s degree in Business Administration 
from Loyola University in Maryland, with a concentration in 
Management. She was very active in community organizations 
during her time at Loyola. She worked in a veterinary clinic in Bel 
Air, Maryland, starting as a receptionist in 2012, and then served 
as Assistant Manager for the several years prior to coming to  
AHVMA. She is a Maryland native, and resides in Harford County, 
MD with her husband, son, and her two dogs, Watson and Holmes.

Please join me in welcoming Melissa to her new position on the 
AHVMA Staff Team!

Charles H. Emely, PhD, CAE
Executive Director/CEO, AHVMA

Executive Corner

Melissa Kellagher
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COE Founders

Council of Elders 
Founders Series:  

Dr. Paula Jo  
Broadfoot, DVM

For decades, Dr. PJ Broadfoot has practiced as a  
veterinarian while concurrently teaching, speak-
ing, and sharing her extensive knowledge of holistic  
approaches. Her striking, black, ankle-length hair is  
an unusual image for such a busy academic doctor. 
Gracefully blending very active motherhood, and now 
very active grandparenting, with professional duties 
to patients and veterinary and local communities, she 
serves as a shining example of an integrated life. 

Dr. Broadfoot’s interest in veterinary medicine began 
with her love for horses, and she spent many hours in 
gymkhana competition and barrel racing on a $250 
horse that placed her in both state and national-level 
events, including retiring the High Point travel trophy. 

One of her favorite honors was winning Miss Congenial-
ity in the Paint Horse Nationals Queen contest. 

After graduating cum laude from Kansas State Univer-
sity College of Veterinary Medicine in 1981, Dr. Broad-
foot started a solo practice in Van Buren, Arkansas 
in 1982. She has always strived to learn new ways to 
stimulate the healing process. After incorporating  
homotoxicology into her practice in 1995, she became 
one of the foremost speakers on the modality around 
the world, co-writing the homotoxicology sections in  
Integrating Complementary Medicine into Veterinary 
Practice (Wiley Blackwell 2008). She has also devel-
oped expertise in other modalities including thymus 
therapies, healing with nutrients, nutrigenomics,  

Christina Chambreau, DVM
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microbiomics, QEST bioenergetic testing, and nano-
pharmacology, including autosanguis therapies.

Dr. Broadfoot is always willing to enthusiasti-
cally educate others with her ability to explain 
new medical concepts using logical, scientifically 
based presentations. She has lectured extensively 
on complementary medicine in the U.S. and abroad 
in both conventional and holistic veterinary con-
ferences; she has even presented on environmen-
tal and nutritional influences on children with 
learning and behavioral challenges. Dr. Broadfoot 
serves on the faculty of the College of Integra-
tive Veterinary Therapies (CIVT) and was exten-
sively interviewed for The Truth About Pet Cancer  
documentary series (2018). 

Her writing includes articles in such diverse jour-
nals as Explore Magazine, JAHVMA, The Biotherapy  
Journal (distributed in the U.S. and Germany),  
Innovative Veterinary Care Journal (formerly Inte-
grative Veterinary Care Journal), and Dogs Natu-
rally. She co-wrote The Efficacy of Velvet Antler in 
Veterinary Practice.

As a member of the AHVMA Council of Elders for 
many years (now retired), Dr. Broadfoot is instru-
mental in helping plan the COE’s annual Healer, 
Heal Thyself retreats, keeping participants cen-
tered with her deep spirituality and wry humor. 
She is a board member for Registration of Alterna-
tive and Integrative Veterinary Education (RAIVE) 
which works to assure CEUs for veterinarians. 

For Dr. Broadfoot, love for her family and her  
religion is very important. Married to Jeff Broad-
foot, DVM, they share four grown children and 
four grandchildren, with another on the way. Dr. 
Broadfoot participated in theater and dance for  
20 years—perhaps we all can learn from this 
amazing veterinarian how to dance gracefully 
with the many different roles we are called to do. 
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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
BID Two times a day
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

D Day
Diam Diameter
DMSO Dimethyl sulfoxide

Abbreviation Definition

DICOM Digital Imaging and Communications in 
Medicine

DNA Deoxyribonucleic acid
E

ECG Electrocardiogram or electrocardiographic. 
Also EKG.

EDTA Ethylenediaminetetraacetic acid
EEG Electroencephalogram

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

GABA Gamma-aminobutyric acid
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

Standard Abbreviations
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mo Month
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

Abbreviation Definition

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

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

T½ Half-life
TID Three times a day
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.

Abbreviation Definition

M

m Meter
Mm micrometer
min Minutes
MLV Modified live virus
M Molar



64    AHVMA Journal  •  Volume 58 Spring 2020

Classifieds

EMPLOYMENT OPPORTUNITIES

MASSACHUSETTS
Hopkinton — Position working with dogs, cats, small 
animals, using homeopathy, acupuncture, Functional 
Nutritional Therapy, chiropractic, Bach flowers, ozone 
therapy, surgery, and conventional medicine. Practice 
is 10 minutes from Tufts University. Contact: Margo 
Roman, DVM, M.A.S.H., 72 Main Street, Hopkinton, MA 
01748, 508-435-4077, Mroman3@aol.com.

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

WASHINGTON
Healing Hands Holistic Veterinary Care in Marysville, 
WA is seeking a compassionate, enthusiastic small  
animal DVM acupuncturist. Equine skills, herbal 
or chiropractic training in addition to the small  
animal would be a plus! Flexible schedule. Contact  
Dr. Jaymie Rennert at hhholisticveterinary@gmail.com  
or 425-263-1529.

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

mailto:Mroman3@aol.com
http://www.newkirkfamilyveterinarians.com
mailto:mnewk@aol.com
mailto:info@parkavenuevet.ca
mailto:hhholisticveterinary@gmail.com
https://animalwellnessmagazine.com/
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For information and rates on Classifieds listings please contact office@ahvma.org

EVENTS

THE NEW YORK COMPLEMENTARY AND ALTERNATIVE 
MEDICAL ASSOCIATION is sponsoring an Advanced 
Acupuncture seminar with Linda Boggie, DVM

March 26–29, 2020 in the Catskill Mountains, NYS
Registration information at www.nycavma

2020 AMERICAN ACADEMY OF VETERINARY 
ACUPUNCTURE (AAVA) ANNUAL MEETING
When:  April 17–19, 2020
Where:  Peabody Hotel, Memphis, TN

Attendee Registration is now open on AAVA website
The 2020 Program is RACE and IVAS approved

2020 AHVMA ANNUAL CONFERENCE & EXHIBITION
When: September 24–27, 2020
Where: Grapevine, Texas

THE NEW YORK COMPLEMENTARY AND ALTERNATIVE 
MEDICAL ASSOCIATION is sponsoring an Advanced 
Acupuncture/12 stage cycle/anthroposophic seminar 
with Are Thoresen, DVM

November 13–15, 2020
Hudson Valley, NYS

Registration and details will be available soon at  
www.nycavma.org

PRACTICES FOR SALE

MARYLAND
Practice for sale in the Columbia, MD area — provides 
both holistic and Western services. This is a busy prac-
tice 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.

NEW MEXICO
If it is lifestyle you want, you can have it. You can buy 
yourself a practice with built-in lifestyle in the Land 
of Enchantment. Earn in excess of $100K all the while  
having weekends and nights off.

Modest out-of-pocket investment with the generous 
bank programs offered veterinarians.

Supervise others in the rehab of, particularly, canines.  
This is a favorite referral clinic, only of its kind in  
northern NM. Call: 505-690-1413.

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

COLUMBUS, OHIO
Well-established veterinary practice with a stellar  
reputation for sale. Great facility with a very desir-
able location. Highly motivated seller. Please contact  
Omni Practice Group representative Corey Young for 
more details: corey@omnipg-vet.com; 614-450-0993. 
(OHV104) 

ST. LOUIS, MO
Pet Rehab & Pain Clinic, 17 years in business.  
Chiropractic, physiotherapy, nutrition, herbology, 
essential oils. Underwater treadmill, laser, micro-
current, PST, ultrasound, Chi-Gong. Average 35 new 
clients per month. Excellent staff. High visibility  
location. Very lucrative. Owner changing gears,  
relocating elsewhere. www.animalrehabstlouis.com.  
Email dravafrick@avafrick.net. 636-583-1700.

mailto:office@ahvma.org
http://www.nycavma
https://www.aava.org/annual-meeting/
http://www.nycavma.org
mailto:corey@omnipg-vet.com
http://www.animalrehabstlouis.com
mailto:dravafrick@avafrick.net
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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 gar-
dens, ten restaurants, seasonal water 
park, and two pools, this is a resort 
that could only make its home in The 
Lone Star State. Conference attend-
ees 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 Steak-
house, The Cocoa Bean Coffee House, 
and newly-renovated Zeppole res-
taurant, finding something to satisfy  
your palate couldn't be more effortless. 

Everyone deserves a vacation. Plan 
an extra day and make 2020 extra- 
ordinary 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 sent  
out via email in late 2019. Sponsors 
and Associate Members will receive  
advance access to booth selection  
and sponsorship opportunities.

Save the Date

Did you know… 
AHVMA has received  

AAVSB RACE approval for  
over 90 HOURS of CE  

for the last three years! 

Hotel and Travel: 
Dallas/Fort Worth (DFW) is conveniently  
located less than 5 miles from the Gay-
lord Texan Resort & Convention Center.  
Ground transportation options include 
Shared Ride pick up from Gaylord  
Texan for just $17 each way. Other  
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 on-
site helps us negotiate better venues 
and lower rates for you in the future. 
Thank you for your continued support! 
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https://www.canopyanimalhealth.com/en
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