
JOURNAL
American Holistic Veterinary Medical Association

Volume 69, Winter 2022

The Leader The Leader •• The Voice  The Voice •• The Resource The Resource



2  J Am Holist Vet Med Assoc • Volume 69 Winter 2022 ISSN 2474-1906

https://www.kanherb.com/


 J Am Holist Vet Med Assoc • Volume 69 Winter 2022ISSN 2474-1906

  
3

AVMA DELEGATES 
Gary Stuer, DVM  
Bethel, ME

Ashley Rossman, DVM 
Glenview, IL 

CONFERENCE PROGRAM 
COMMITTEE 
Chair: 
Carol Falck, VMD 
Cleveland, GA

Jared Mitchell, DVM 
Mobile, AL

Jennifer Levitsky, DVM 
Severna Park, MD

Julie Sturm, DVM  
Ponte Vedra Beach, FL

Lisa Fox Wright, DVM 
Wellington, OH

Lisa Radwan, DVM 
Pulaski, WI

ISSUES COMMITTEE 
Chair: 
Rosemarie Niznik, DVM 
Bristol, WI, Chair

NOMINATING 
COMMITTEE 
Chair: 
Diana Drumm, DVM  
San Diego, CA

FINANCE COMMITTEE  
Chair:  
Rosemarie Niznik, DVM 
Bristol, WI

Alli Dunlop, DVM 
Milwaukee, WI

Diana Drumm, DVM 
San Diego, CA

Ashley Rossman, DVM 
Glenview, IL

SAHVMA 
AHVMA Operations 
Director  
(Ex-officio): 
Melissa Kellagher 
Abingdon, MD

Angelica (Glee) 
Anderson 
Harrogate, TN

COUNCIL OF ELDERS 
Chair: 
Angel Mitchell, DVM 
Columbus, NC

Mona A. Boudreaux, 
DVM 
Zirconia, NC

Christina Chambreau, 
DVM
Sparks, MD

James Clark, DVM 
Salmon Arm, BC Canada

Twila Floyd, DVM
Auburn, AL

Jean Hollenstein, DVM 
Glenwood, MN

Cynthia Lankenau, DVM
Colden, NY

Cynthia Maro, DVM
Ellwood City, PA

Richard Palmquist, DVM
Inglewood, CA

Margo Roman, DVM
Hopkinton, MA

Theresa SaLee, DVM
Bartlett, IL

Judith Shoemaker, DVM
Nottingham, PA

Colleen Smith, DVM
Chattanooga, TN

Linda Stern, DVM
Camp Hill, PA

Sue Swanson, DVM
Marine on St. Croix, MN

Polly Yamamoto, VMD
Kaneohe, HI

ISSN 2474-1906

Editor in Chief 
Shelley R. Epstein, VMD
Media, PA
Editor-jahvma@ahvma.org

Assistant Editor
Nora Jean Nealon, DVM, PhD, Colombus, OH 

Editors Emeriti 
Bernie Fischer, DVM, PhD; Nancy Scanlan, DVM

Copy Editors  
Laurin Cooke, DVM       Jennifer Hutchinson
Lynn Shiner, DVM       Brenda Smith, DVM

Editorial Committee
Chairperson: Shelley R. Epstein, VMD, Media, PA 
Bernie Fischer, DVM, Ph.D., Durham, NC  
Laurin Cooke, DVM, Black Mountain, NC 
W. Jean Dodds, DVM, Garden Grove, CA 
Laurie Dohmen, VMD, MS, Hartly, DE 
Kristy Herman, DVM, New City, NY 
Pedro Rivera, DVM, Sturtevant, WI 
Lynn Shiner, DVM, Corpus Cristi, TX 
Lea Stogdale, DVM, Winnipeg, MB, Canada

Instructions for Authors
The Journal of the American Holistic Veterinary Medical 
Association is published four times a year and welcomes 
manuscripts dealing with any aspect of holistic, alternative, or 
complementary veterinary medicine. For more information, 
go to: AHVMA.org/journal-submissions

American Holistic 
Veterinary Medical Association

American Holistic  
Veterinary Medical Association

BOARD OF DIRECTORS

Janet Gordon Palm, DVM
Fruita, CO

Sue Howell, DVM
Thiensville, WI

Kevin Landau, DVM
Belchertown, MA

Caroline Pattie, DVM
Falls Church, VA

OFFICERS

President
Alli Dunlop, DVM

Milwaukee, WI

President-Elect
Rosemarie Niznik, DVM

Bristol, WI

Past President
Diana Drumm, DVM

San Diego, CA

Secretary
Theresa SaLee, DVM

Lisle, IL

Treasurer
Ashley Rossman, DVM

Glenview, IL

AHVMA COMMITTEES

JOURNAL
American Holistic Veterinary Medical Association

Volume 69, Winter 2022

PUBLISHED BY 

Opinions and statements 

expressed by contributors to 

this issue of the JAHVMA do not 

represent the official policy of 

the American Holistic Veterinary 

Medical Association unless so 

stated. Advertisements contained 

in the JAHVMA do not represent 

the AHVMA’s endorsement of the 

product or service.

redstonemediagroup.com

DESIGN, PRODUCTION AND 
DISPLAY ADVERTISING:

American Holistic Veterinary Medical Association
PO Box 630, Abingdon, MD 21009

Phone: 410.569.0795 • Fax: 410.569.2346
Office@AHVMA.org

http://www.redstonemediagroup.com
http://www.redstonemediagroup.com
mailto:office%40ahvma.org?subject=
www.AHVMA.org/journal-submissions


4  J Am Holist Vet Med Assoc • Volume 69 Winter 2022 ISSN 2474-1906

The mindful leader elevating the veterinary profession through 
innovation, education, and advocacy of integrative medicine. 

The Leader, The Voice, The Resource.

JOURNAL
American Holistic Veterinary Medical Association

Volume 69, Winter 2022

“Cubies” (21 x 29 
cm; digital art) 
Kazz Morohashi is 
a multidisciplinary 
artist working 
across illustration, 
graphic design, and 
experience design. 
Having relocated 
from Japan to the 
United States at 
the age of seven 
and subsequently 
bounced around 
between the United 
States, Japan, 

and the United Kingdom, she describes herself as 
a permanent outsider looking in, with her art as a 
way to process the world around her. From an early 
age, she has had a particular fondness for dogs and 
would often “rescue” neighborhood strays back to 
the family home, much to the dismay of her mother. 
Her design has received recognition through national 
and international awards, publications, and media 
coverage. She recently moved back to Los Angeles 
with her anxious and hyper-territorial Chihuahua cross 
“Freddie” after submitting her PhD thesis on museum 
learning design using toy dogs.

The Journal of the American Holistic Veterinary 
Medical Association (ISSN 2474-1906 [online/
digital] 1940-8390 [print]) is published quarterly.

Copyright© 2022 American Holistic Veterinary 
Medical Association. All Rights Reserved. 
Without limiting the rights under copyright 
reserved above, no part of this publication may 
be reproduced, stored in or introduced into a 
retrieval system, or transmitted, in any form, 
or by any means, without the prior written 
permission of the individual author and the 
publisher of this Journal. Email permission 
requests to: editor-jahvma@ahvma.org.

AHVMA Membership
(See membership form page 56)

Graduate Veterinarians (includes Journal and 
Conference Proceedings): US $300.00

Veterinary Students (Dean’s letter required): 
Complimentary 

(Note: Canadian and international members who 
wish to receive the print copy of the Journal are 
charged higher fees to cover mailing costs; see 
Web site or contact office for details.)

Journal Subscription Only  
(Non-veterinarians): $95.00

A brochure and membership application may be 
obtained by contacting the  
AHVMA office at: Voice: 410-569-0795, 
Fax: 410-569-2346, 
E-mail: office@AHVMA.org.

Information and membership application may  
also be obtained online at the  
AHVMA website: AHVMA.org

10  .  .  .  .  Veterinarians Will Save More Than Their 
Patients by Acting on Climate Change and 
Embracing Sustainability                    
Colleen G. Duncan, DVM, MSc, PhD, William E. 
Sander, DVM, MPH, Michelle Dennis, DVM, PhD 
DOI: https://doi.org/10.56641/CGYO3028

23  .  .  .  .  Advances in Treating Immune-Mediated 
Disease: Old Systems Yield New Approaches   
Steve Marsden, DVM, ND, MSOM 
DOI: https://doi.org/10.56641/BEYD2448

 

31  .  .  .  .  The Evolving Role of Veterinarians in Public 
Education and Communication about Parasites 
Shelby M. Cagle, BS, Ashley K. McGrew, DVM, 
PhD, Nicole C Kelp, PhD 
DOI: https://doi.org/10.56641/EMYE3776

Perspectives

Scientific Review

10

mailto:office%40ahvma.org?subject=
http://www.ahvma.org


 J Am Holist Vet Med Assoc • Volume 69 Winter 2022ISSN 2474-1906

  
5

Table of Contents
Also in this issue

6   .  .  .  . Editor's Introduction

8  .  .  .  . President's Letter

48  .  .  . 2022 AHVMA Conference Highlights

50  .  .  . VBMA and ACBVM Update

51  .  .  .  Council of Elders News

52  .  .  .  Council of Elders Founders Series

54  .  .  . AHVMF Update

55  .  .  . AVH Update

56  .  .  .  AHVMA Membership Form

58  .  .  . 2022 Scientific Reports

59  .  .  . Classifieds

62  .  .  . Standard Abbreviations

44  .  .  .  .  Dog Color Patterns Explained by 
Modular Promoters of Ancient  
Canid Origin 
Summary by W. Jean Dodds, DVM 
Editorial Committee

45  .  .  .  .  Efficacy of Feeding a Diet Containing 
a High Concentration of Mixed Fiber 
Sources for Management of Acute 
Large Bowel Diarrhea in Dogs 
in Shelters 
 Reviewed by Lea Stogdale, DVM 
Editorial Committee

46  .  .  .  .  Effect of Personal, Food 
Manufacturer, and Pet Health 
Statements Made by a Veterinarian 
During a Pet Wellness Appointment 
on a Dog or Cat Owner’s Decision to 
Consider Changing Their Pet’s Diet 
Reviewed by Odette Suter, DVM

From The Literature

55



6  J Am Holist Vet Med Assoc • Volume 69 Winter 2022 ISSN 2474-1906

The role of Editor in Chief involves blending the 
mundane with the spiritual. While spirituality might 
guide our practices and the appreciation of many of 
our modalities, representing these in JAHVMA
involves a large dose of good old drudgery. 

As I’ve discussed previously, behind each published 
manuscript are dedicated authors, editors finding 
qualified reviewers and managing the papers through 
their revisions, and a hard-working team of copy
editors. You’ve also been kept abreast of the behind-
the-scenes work in getting our journal entered on 
additional medical indexes, an endeavor that includes 
the assignment of “DOIs” to each scientific paper. All 
these efforts are designed to edify you, our readers, 
while spreading the word about CAVM.

The Journal has also expanded the scope of its content 
over the past few years. Our members are clearly 
unique among veterinary professionals in ways we 
all recognize. On the other hand, we share common-
alities like the desire to heal our patients, our 
family and friends, our planet, and quite often our-
selves. To this end, we are now including an occa-
sional “Wellbeing” column for our readers and have 
added a “CAVM in Practice” column for our members 
to learn from the practical experiences of others 
in curing their patients. We are in the process of 
gathering relevant review articles for a subsection 

of “From The Literature,” which to date has focused 
mostly on scientific studies. Dr. Lea Stogdale is now 
spearheading a new column, awaiting a proper title, 
on practice management, which we hope will result 
in sharing ideas for running your practices more 
smoothly and profitably. And in this issue we present 
three papers in the One Health realm, a reminder that 
while our immediate calling is to help animals, we are 
inhabitants of a larger society and planet that also 
require our attention.

On the spiritual side, my dear friend and exemplary 
CAVM practitioner Dr. Rick Palmquist sent me this 
poem, which I share with you below.

Shelley R. Epstein, VMD
Editor in Chief 
Editorial Committee Chairperson

Come…

—come…

Sit upon

—the cold stone—

(Or upon

—some long dead wood)

Rest…

—rest…

Feel the wisdom

—in your bones

Listen to the sounds

—of a silence—

so full

—it overflows—

into darkness

—so transient—

it twitches 

—into hummingbird clicks

Into the call of ducks

—as our friend—

the owl flies once more

—into the secret places—

day can not penetrate

—forever wrapped—

in quiet, brilliant stillness

—asking only, “Who?”

Come…

—come…

Feel the cold

—without freezing

Feel breeze

—without disaster 

Smell the ocean

—waves marking a time—

so unimportant

—to Eternity…

Come…

—rest…

Feed upon the energy

—of 10,000 things

Each a Love

—serving every breath

Precious 

—precious 

Precious… 

Editor's Introduction
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President's Letter

AHVMA President's Acceptance Speech

I hope the change of 
the seasons finds all 
of you well.

Thank you to those 
who were able to  
attend the 2022 AHVMA 
Conference in sunny 
West Palm Beach, 
Florida. The venue 
was beautiful, with the 

lecture rooms and exhibit hall a short walk from the hotel 
and a stone's throw from the ocean. As we adapted to the 
pandemic, our in-person conference attendance continued 
to grow this year with 255 veterinary professionals in 
attendance. It was also wonderful  to resume the active 
participation of our allied organizations and the Council 
of Elders.   

The exhibit hall featured 102 vendors. We deeply 
appreciate the financial support that our vendors 
provide for the organization as well as the opportunity 
to be exposed to new and cutting-edge products and 
services that integrative medicine has to offer.

I know that I personally spent hours in the exhibit 
hall and learned so much. 

I want to thank the Conference Program Committee 
for putting together an engaging and diverse 
educational program—we had 84 hours of R ACE-
approved instruction. My special thanks go to 
AHVMA's Operations Director Melissa Kellagher and 
Administrative Coordinator Wendy Ribbans for all 
of their hard work and dedication. You likely were 
greeted by them at the registration booth—their 
constant smiles and good spirits set the tone for 
this conference. 

This year I felt the warmth and heart of the orga-
nization beginning to f lourish once more thanks 
to our being able to gather again. One of AHVMA’s 
many gifts is that sense of palpable warmth, 
inclusion, and connectedness. I look forward to 
furthering that connection at next year’s conference 
in San Diego, California, October 7–10, 2023. 

My journey with the AHVMA began in 2011 as a 
veterinary student. I was able to attend the conference 
in San Diego that year as a member of the SAVMA 
National Board. I have grown up with the support of 
this organization over the past 11 years. I now have 
the honor of bringing my children along with me on 
this journey. 

My experiences and time with AHVMA and the incredible 
people with whom I have been honored to build relation-
ships have shaped my education. I was moved to study 
acupuncture, chiropractic, and rehabilitation therapy. 
Each year at the conference I am inspired to continually 
learn and expand my tools to help support healing in my 

patients. Through shaping my education, AHVMA has 
therefore shaped my career and my life’s work. It would 
not be an exaggeration to say that AHVMA has ulti-
mately shaped the course of my life. 

I will use my time as president to do my best to 
safeguard this incredible community that you—my 
friends and colleagues—have built, to continue to 
nurture and rebuild the connections that make 
AHVMA special. I hope to refocus and renew our 
efforts to expand access for veterinary students to all 
that AHVMA can offer so that we can continue to grow 
and move forward together. 

Alli Dunlop, DVM
AHVMA President, 2022–23
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Perspectives

Abstract
Climate change is a worldwide health problem. Veteri-
narians and other health professionals have been called 
upon to participate in mitigation and adaptation efforts to 
protect animals and people. The objectives of this article 
are to review the ways in which climate change impacts 
animal health and highlight ways in which veterinarians 
and other animal health professionals can engage on the 
topic. Disease in terrestrial and aquatic species as well as 
domesticated and wild animals occurs through a series of 
shared exposure pathways (temperature, air, water, food, 
vector-borne disease, extreme events, and welfare). To 
meaningfully address this problem, the veterinary profes-
sion must recognize climate change as part of a complex 
and interwoven collection of sustainability challenges. 
Proposed actions include leading by example, building 
new partnerships, and promoting education, policy, and 
research. Veterinary professionals are key contributors 
to global health initiatives and trusted messengers of 

health information. Lending our voices and actions to 
address the climate crisis and related sustainability issues 
will go a long way to protect the health of all species.

Introduction
The fact is that no species has ever had such wholesale 
control over everything on earth, living or dead, as we 
now have. That lays upon us, whether we like it or not, 
an awesome responsibility. In our hands now lies not 
only our own future, but that of all other living crea-
tures with whom we share the Earth.

― David Attenborough

Images of lone polar bears on small pieces of sea ice have 
long been used to symbolize the effects of climate change. 
Indeed, the Arctic is warming 4 times faster than the 
rest of the planet, threatening the survival of this iconic 
species, but the polar bear is not alone in its plight (1, 2). 

Veterinarians Will Save More Than Their 
Patients by Acting on Climate Change 

and Embracing Sustainability
Colleen G. Duncan, DVM, MSc, PhD, William E. Sander, DVM, MPH, 

Michelle Dennis, DVM, PhD

Author Contacts:

*Colleen G. Duncan, DVM, MSc, PhD 
College of Veterinary Medicine and Biomedical Sciences 
Colorado State University
300 West Drake Ave, Fort Collins, CO 80523 
colleen.duncan@colostate.edu 

William E. Sander, DVM, MPH 
College of Veterinary Medicine, 
University of Illinois at Urbana-Champaign

Michelle Dennis, DVM, PhD
College of Veterinary Medicine, 
University of Tennessee

*Corresponding author

J Am Holist Vet Med Assoc. 2022;69:10–22.
https://doi.org/10.56641/CGYO3028



 J Am Holist Vet Med Assoc • Volume 69 Winter 2022ISSN 2474-1906

  
11

Anthropogenic change impacts everyone, and all animals, 
around the world. Public health authorities agree that  
climate change is the greatest public health threat of the 
21st century, and health professionals, including veteri-
narians, have been called upon to address this complex 
problem (3–5). It is important to recognize that animal 
populations, typically those managed for human needs (eg, 
livestock production) also contribute to climate change, 
an issue beyond the scope of this article but relevant as our 
profession seeks to upscale mitigation efforts (6–8). The 
objectives of this article are to provide an overview of the 
animal health impacts associated with climate change 
and highlight ways in which veterinary professionals can  
begin to engage in climate change action that will protect 
the health of all species.

Animal Health Impacts of Climate Change
The health impacts of climate change are context- 
dependent. Species vary in their anatomy, physiology, 
and response to harm, while the type and severity of 
climate-associated threats vary with geography and 
time. Animals are also managed in different ways by 
different people, which further modifies, by protecting 
or exaggerating, the health impacts on any individual 
or group. This makes it challenging to summarize or 
predict the overall effect of climate change on the wide 
range of species that may concern veterinarians.

Despite this variability, it is helpful to categorize climate-
associated diseases in a way that contributes to developing 
mitigation efforts. Consistent with other risk assessment 
frameworks, groups like The Intergovernmental Panel 
on Climate Change and The US Global Change Research 
Program have categorized human illness related to 
climate change according to a series of exposure pathways 
(9, 10). This 7-category exposure framework (Figure 1) 
has been adapted to animals and proposed for adoption 
in veterinary medicine as a common language to facili-
tate collaboration between human and animal health 
professionals (11). The variable context for different 
animals is represented by the superimposition of these 
exposures on the physical and social environmental 
conditions. The likelihood of an animal experiencing a 
particular climate-associated health threat is largely 
dictated by the physical environment in which the animal 
lives (eg, rising sea levels and storm surge that uniquely 
impact coastal habitats, geographic variability in the 
presence of disease-causing vectors, or areas where 
inversion layers trap air pollution). Social environmental 
conditions, how animals are managed, and the ability 
of their human caregivers to protect them from harm 
(eg, underlying health and nutritional status, access to 

veterinary care, or warning systems) are critical to build 
resilience in animals and aid in climate adaptation.

Temperature
Warming temperature leading to heat-associated illness is 
well documented in humans and animals. Excess, protracted, 
or unexpected heat exposure can disrupt thermoregu-
lation resulting in vascular damage and systemic inflam-
mation (12). Heatstroke in companion animals (eg, dogs, 
cats, guinea pigs, ferrets) has historically been associated 
with risk factors like exertion or vehicular confinement but 
is increasingly attributed to higher ambient temperatures  
and heat events (13, 14). Veterinarians have long understood 
the impact of heat on production animals, where thermal 
stress decreases productivity through mechanisms such 
as changes in growth rate, altered reproductive physiology, 
and increased energy demands despite reduced appetite 
(15, 16). Finally, heat stress leaves animals more vulner-
able to other diseases and further increases management 
costs as additional facilities and labor are needed to keep 
animals healthy and cool (17–26). 

In contrast to human health professionals who are logi-
cally focused on the effects of rising air temperatures, 
veterinarians must also be aware of the impacts of 
warming waters on aquatic animals. Recent heat events 

Figure 1

Schematic representation of how climate change can impact animal health 
through 7 different exposure pathways. Pathways exist within the context of 
physical and social factors that are themselves influenced by climate change 
while simultaneously able to alter the exposure and/or the health of the 
animal(s) (9-11).

https://www.sciencedirect.com/science/article/abs/pii/S221334372101318X?via%3Dihub
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like the 2021 “heat dome” in the Pacific Northwest 
caused heat-associated deaths in people and also 
catastrophic loss of intertidal shellfish that will have 
far-reaching impacts on the region (27, 28). Such events 
are not new; they take place worldwide and affect a 
range of aquatic species. However, they are increasing in 
intensity, frequency, and duration (29–31). But it is not 
only the extreme events that impact aquatic animals. 
As on land, the temperature of oceans around the world 
has been increasing, causing shifts in the distribution 
of marine animal populations (32). For sedentary species 
such as corals with their pigmented dinoflagellates, 
impacts can be devastating, as evidenced by extensive 
coral bleaching and death seen around the world (33, 34). 
Rising environmental temperatures can have profound 
immunosuppressive effects on poikilothermic animals, 
leading to greater occurrence of infectious diseases (35). 
Finally, warming waters skew sex ratios of some species 
of fish and reptiles that exhibit temperature-dependent 
sex determination, signaling the potential for repro- 
ductive collapse in populations like green sea turtles in 
the northern Great Barrier Reef, where complete femini-
zation is projected in the near future (36, 37).

Air
Rising temperatures underlie various other changes 
that collectively impact air quality, with profound impli-
cations. Pollution is the leading environmental cause of 
global human morbidity and mortality, accounting for 
9 million premature deaths in 2015 alone (38). While 
corollary epidemiological studies in veterinary medicine 
are lacking, associations between air pollution and 
various conditions are increasingly recognized. Air 
pollution comes from many climate-related sources: 
particulate matter from dust caused by evaporation and 
aridification of land, smoke from larger and more frequent 
wildfires, protracted pollen seasons, and the creation of 
ground-level ozone. These pollutants can cause direct 
injury to the respiratory tract or reduce defense mech-
anisms, leaving animals vulnerable to infection. 

Air pollution has been associated with pulmonary 
disease, corneal ulceration, and decreased athletic 
performance in companion animals (39–41). There are 
significant associations between ambient air pollution 
and health conditions in production animals, including 
inflammation, mortality, and productivity (42–44). Similar 
respiratory impacts have been described in captive and 
free-ranging wildlife populations (45–47). In humans, 
some of the most significant effects of air pollution 
are the result of very small particulate matter that can 
cross the alveolar-capillary barrier, inciting systemic 

inflammation that typically manifests as cardiovascular 
disease such as stroke and myocardial infarctions (48, 
49). While similar associations have not yet been made 
in veterinary medicine, animal models suggest that air 
pollution can cause primary lung and heart disease and 
worsen underlying problems (50–52).

Extreme events
The extreme weather events are arguably the most dramatic 
and observable effect of climate change. Climate change is 
a known driver of heat waves, wildfires, storms, droughts, 
and floods, all of which are increasing in intensity, frequency, 
and duration (32). The health impacts of these events are 
dictated by the location in which they occur, the type 
of disaster, the species involved, and the resilience of those 
exposed. Short-term impacts, including injuries, fatalities, and 
loss, are commonly reported; for example, thousands of cattle 
died in Kansas during a heatwave that took place while this 
article was being prepared (53). More difficult to quantify but 
often substantial are the long-term impacts that arise due to 
animal infrastructure damage, food and water contamination, 
protracted displacement, or infectious disease outbreaks 
resulting from novel animal mixing, pathogen exposure, or 
underlying stress (54). Terrestrial and aquatic wildlife are also 
impacted by these extreme events; biodiversity loss, popula-
tion declines, and localized extinction are well-documented, 
with ecosystem impacts that can persist for many years after 
the event (55–59).

Management of animals during disasters also complicates 
emergency response and public health efforts. Lessons learned 
during Hurricane Katrina, where many people refused to 
evacuate without their animals, led to the passage of the 
Pets Evacuation and Transportation Standards Act of 2006, 
which provided resources and authorization for the care of 
pets in federally-declared emergencies (60). Advances in 
preparedness have led to more infrastructure and planning for 
animals in disasters. However, given the projected increases 
in these events, more work is needed to minimize their 
consequences on animals and the people who care for them.

Vector-borne diseases 
The epidemiology of vector-borne diseases in animals and 
people is rapidly changing along with the climate (61). 
While the specific vectors and the diseases they carry 
vary by location, general ways these occur are common to 
many pathogens. Overall warming, particularly at northern 
latitudes, has facilitated the range expansion of arthropod 
vectors and, thus, the infectious organisms they carry. In  
North America, canine Lyme disease and Rocky Mountain 
Spotted Fever are diagnosed more commonly and in new 
geographic areas due to the northward range expansion 
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of their tick hosts (62, 63). Range expansions can have 
significant financial consequences when a novel pathogen is 
introduced to a naive population, as seen with the climate-
driven introduction of bluetongue virus serotype 8 that 
resulted in hundreds of millions of dollars lost to livestock 
producers in Europe (64–67). 

The higher temperatures and longer warm seasons can 
extend vector seasons and increase the proliferation of 
some pathogens within vectors. Replication of Dirofilaria 
immitis within mosquitos is dependent on ambient  
temperatures, and climate change is now believed to 
be a key factor driving changes in the prevalence, 
geographic distribution, and season of canine heart-
worm disease (68–70). Similarly, increasing ambient 
temperature impacts the replication rate of West Nile 
virus within mosquitos, contributing to the growing 
transmission risk (71). These mechanisms collectively 
contribute to a higher risk of vector-borne disease in 
animals as the climate changes.

Water
There are several ways that animal health is impacted by 
climate-related changes in water availability and quality. 
Seasonal and unexpected droughts already affect domestic 
and wild species, and these events are only predicted to 
increase with climate change (72, 73). Beyond restricting 
access to life-sustaining water, drought can additionally 
concentrate pathogens and toxins within remaining water 
sources and, for wildlife, increase inter- and intraspecies 
competition and conflict at these sites. Water warming 
generally facilitates growth, survival, and even toxicity 
of many bacterial, fungal, and microparasite infectious 
agents (74, 75). Warmer waters, in conjunction with 
changes in precipitation, extreme weather events, and 
run-off, contribute to the eutrophication of water sources 
that can bring harmful algal blooms which have been 
associated with both domestic and wildlife mortality 
events (76–78). 

Not surprisingly, marine animals are uniquely vulner-
able to climate-induced changes in water  chemistry (11). 
Warmer waters and nutrient loading contribute to the 
development of regions where dissolved oxygen is too low 
for aquatic animals to survive, referred to as “dead-zones” 
(79). Changes in the salinity of water, as may occur in 
estuaries following severe precipitation events, influ-
ence the prevalence, pathogenicity, and consequences 
of infectious organisms that favor low salinity (80). 
Also of concern are pathogens that favor high salinity, 
a common consequence of drought and rising sea levels 
(81, 82). Finally, ocean acidification resulting from 

greater carbon dioxide levels in seawater, in response 
to a growing concentration of atmospheric carbon 
dioxide, reduces the availability of calcium carbonate, 
leading to growth restriction, erosion, and dissolution 
of rigid coral skeletons and mollusk shells (83, 84).
  

Food
Climate change threatens production, quality, and access 
to appropriate foodstuffs in ways that are significant, 
heterogenous, and inequitable (85, 86). The degree to 
which domestic animals are impacted is largely shaped 
by human resilience and resources to meet needs in 
times of scarcity. While warming conditions will improve 
production and growing seasons in some parts of the 
world, collectively the projected negative global impact 
of climate change on food safety and security is 
momentous (87, 88). 

There are many interconnected pathways through which 
climate change impacts food. Heat and drought typically 
increase the burden of agricultural pests such as insects, 
pathogens, and weeds. Drought-stressed crops are more 
vulnerable to mycotoxin-producing fungi that can cause 
significant disease in many species (89). The growth of 
pathogenic organisms, both on food and in storage, is 
facilitated by extreme weather events, temperature, and 
moisture changes (87, 90). Increased temperatures and 
changes in precipitation can alter the nutritional compo-
sition and quality of plants, which will need to be accounted 
for in animal diets (15, 16, 91–93). For grazing animals, 
prolonged heat decreases the overall quality of rangeland 
through this mechanism and the invasion of pastures by 
toxic or unpalatable plants (94). In animal agriculture 
systems where feed efficiency is a critical part of produc-
tion economics, diet management is further complicated 
by reduced food intake in heat-stressed animals (95, 96).

Food availability and quality can impact wild animals, 
as described above but also in unique ways. Disruption 
of phenology (cyclic and seasonal natural phenomena, 
especially in relation to climate and plant and animal life) 
may also occur due to changes in food abundance. Well-
recognized examples of mismatch are seen in European 
songbirds where the climate has altered vegetation 
and insect abundance. Some species of birds have not 
changed their behavior, leaving insufficient food avail-
able for chick-rearing and thus impacting their popula-
tions (97–100). Food scarcity or lack of access can drive 
free-ranging animals into new areas, increasing the 
potential for novel pathogen or toxin exposure and 
creating conflict  with  humans or other species.
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Welfare 
For people, this final exposure pathway is typically referred 
to as “mental health and wellbeing.” The relationship 
between climate change and human mental health is signifi-
cant and complex. Effects can be direct or indirect, short- 
or long-term, and are borne disproportionately by those 
people who are most marginalized (101–103). This field is 
evolving rapidly, shaping new terminology like ecoanxiety, 
ecoguilt, ecopsychology, and ecological grief or solastalgia 
(103). Veterinarians are not immune to this stress, either 
through their own experience or concern for animals and 
the environments on which they depend (104). 

The animal corollary of mental health and wellbeing is 
animal welfare. Animal welfare is assessed through 
multiple established frameworks that include charac-
teristics of their physical environment (heat stress), 
nutrition (hunger, malnutrition, or thirst), health (pain, 
injury, and disease), behavior (normal or abnormal), 
and mental state (fear and stress) (105, 106). The 
many conditions and exposure pathways described 
above highlight the diverse range of climate-associated 
morbidity and mortality, making it an obvious and 
increasing animal wefare issue (20). Animals are also 
indirectly impacted when those who care for and protect 
them are unwell. This highlights the need to focus not 
only on improving the welfare and coping capacity of the 
animals, but also of the people responsible for their care.

Embedding Climate Action in Broader
Sustainability Efforts

The good physician treats the disease; the great physi-
cian treats the patient who has the disease.

— William Osler

Climate change is only one of several concurrent and related 
threats to the health of people and animals worldwide. 
It is well recognized that the effects of climate change, 
including health, are disproportionately borne by those 
who already suffer from other inequalities; climate change 
is ultimately a social justice issue (107). As animal health 
professionals, it is incumbent upon us to recognize and 
address the many complex factors that predispose our 
clients, and therefore our patients, to these climate-
associated harms (Figure 1). We will be helped in this 
effort by embedding our climate change efforts within 
the broader context of sustainability and working in 
concert with others who share this space. Sustainability 
encompasses not only ecological but also the social 
and economic health of current and future generations. 
Through this lens, we will better know our patients who 
have the disease.

The United Nations has proposed a series of 17 Sustainable 
Development Goals which serve as a blueprint to achieve 
a better and more sustainable future (108). These 
goals have been reimagined as the Veterinary Sustainability 
Goals by the non-profit group Vet Sustain (a) (109). They 
have embedded each of the goals within categories: 
diverse and abundant wildlife, a good life for animals, net-
zero warming, health and happiness, a no-waste society, 
and enough clean water for all (Figure 2). They propose 
several actions veterinary professionals can take to address 
these challenges. This framework is also helpful in building 
awareness of the interrelatedness of the sustainability 
goals and the multiple ways in which our profession can 
work to address them. Similarly, a more holistic approach 
to climate change will ensure that climate adaptation 
and mitigation actions do not unduly compromise other 
goals like reducing poverty and increasing water and 
energy access (1).

Multi-Faceted Opportunities for Veterinarians to 
Drive Sustainability

            Action is the antidote to despair.

                                                              — Joan Baez

There are countless ways for animal health professionals 
to act on climate change and broader sustainability 
initiatives. Opportunities for mitigation and adaptation 
extend across local to global scales, individual to collective 
actions, and personal to professional life. The breadth and 
depth of these are well beyond the scope of this article, so 
the focus here will be on a series of recommendations 
broadly applicable to veterinary professionals.

Lead by example 
One of the most powerful ways to be an agent of change is 
to lead by doing. These actions signal a commitment to the 
environment that animals and people need to be healthy. For 
veterinarians who make this change in their professional 
lives, this has the co-benefit of reducing the environmental 
footprint of the profession. The overwhelming majority of 
veterinarians in North America are employed in clinical 
practice, and medical care is resource intensive (110). A  
priority for current and future veterinarians is to reduce 
the impact of patient care they deliver as they recognize 
the health risks arising from the climate crisis and seek to 
mitigate those where possible (104, 111). While few peer-
reviewed articles guide such efforts in veterinary clinics, 
helpful resources broadly applicable to veterinary clinics 
are available from other sectors (112). For example, there 
is a critical and immediate need to transition buildings, 
including veterinary facilities, to renewable energy to slow 
climate change and decrease air pollution. As this is not an 
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action specific to the veterinary profession, working with 
local or state agencies knowledgeable about laws, incen-
tives, and available options is critical. Recycling, and to 
some degree water conservation, are similarly informed 
by community resources. 

There are an increasing number of veterinary sustain-
ability groups arising in other countries, such as Vet 
Sustain in the United Kingdom and Vets for Climate Action 
(b) in Australia, that have developed a series of excellent  
resources addressing a broad suite of sustainability issues, 
many of which apply to veterinarians around the world. 
Veterinary sustainability goals can be helpful for groups 
to form objectives, prioritize efforts, and recognize 
the interconnection of the environmental, social, and 
economic sustainability pillars. Such an approach can 
complement efforts addressing other challenges faced 
by veterinarians such as workplace wellbeing, gender  
inequities, financial crises, and burnout (109, 113, 114).

Communication
Veterinarians are excellent messengers for sustainability 
issues as they are trusted community members, generally 
viewed as honest and ethical (115). There is a need for health 
professionals to speak about climate change as a health is-
sue; many studies show that health framing elicits more 
positive responses to climate change discussions (116– 
119). These conversations can include information about 
how animals are impacted by their changing environment 
but should remain focused on helpful actions such as 
reducing greenhouse gas emissions, conserving water, 
and protecting natural ecosystems. Sharing stories that 
are personal to us, including actions we have taken, can 
help to find common areas of interest and facilitate what 
might otherwise be difficult conversations. Audiences for 
these crucial conversations include clients, staff, colleagues, 
media outlets, local boards of health, and other community 
organizations that touch on climate change and animal or 
public health (Rotary Club, Future Farmers of America, 

Figure 2

The veterinary sustainability goals proposed by Vet Sustain incorporate all 17 of the United Nations Sustainable 
Development Goals. Redrawn (109).
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4-H, schools). From 2018-2019, worldwide media coverage 
of climate change and health has increased by 96%, out-
pacing news of climate change by itself (120). Given the 
breadth of veterinary medicine, this is just an example 
of how the veterinary profession can more readily engage 
in media while there is significant public interest.

Team building and collaboration
Bold and immediate climate action is needed to ensure a 
livable future (121). Working on issues of local relevance is 
an excellent way to build a community of action (122). 
Addressing regional disease threats, protecting the resi-
dent at-risk animal populations, and ensuring animals 
are accounted for in disaster preparedness planning 
are all excellent ways for veterinarians to build a commu- 
nity around climate change and health. Such activities 
undoubtedly involve working with relevant subject 
matter experts, public health professionals, and engaged 
members of the public. This type of local engagement 
can develop organically or be associated with a local  organi-
zation already committed to a related issue. 

Veterinarians would also be well served by building syner-
gistic alliances both within and beyond the profession that 
can share resources on sustainability. In other countries, 

non-profit groups like Vet Sustain and Vets for Climate 
Action form a network for like-minded professionals to work 
together on issues relevant to their specific location and 
the broader profession. These groups are engaged in a 
variety of activities such educating veterinary  profes- 
sionals (via webinars, social media, conferences, and infusion 
of content into curricula), developing and promoting 
policies for a range of audiences (veterinary clinics and 
veterinary medical associations), sharing tools for working 
in a way that is more sustainable (“greening” veterinary  
hospitals), and commending those who are engaging on 
sustainability initiatives (by sharing stories and 
promoting third party certifications). Nascent efforts in 
North America such as the Veterinary Sustainability 
Alliance (c) can learn from these as well as other profes- 
sions’ regional successes to enhance their abilities. An 
example is the Medical Society Consortium on Climate 
and Health, focusing on 3 simple messages: climate 
change is harming Americans today, and these harms 
will increase without action; the way to slow or stop 
these harms is to decrease the use of fossil fuels and 
increase energy efficiency and use of clean energy 
sources; changes in energy choices will improve air 
quality and water quality, providing immediate health 
benefits (123).

https://www.mayway.com/herbs
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Education
The topic of climate change has not been consistently 
covered in veterinary curricula nor showcased in veterinary 
teaching hospitals, despite its obvious role as an exten-
sion of public health and clinical care (104, 111, 124). In 
2020, the US National Academies of Sciences, Engineering,  
and Medicine released a strong framework entitled 
Strengthening Sustainability Programs and Curricula at 
the Undergraduate and Graduate Levels (125). This publi- 
cation brings together important recommendations on 
better instilling sustainability into training programs 
across post-secondary education. The 5 realms identi-
fied include systems thinking, anticipatory, normative, 
strategic, and interpersonal, and generally align with 
the 9 domains of competence outlined by the American 
Association of Veterinary Medical Colleges. Public 
health, one of the domains, is a critical component of 
veterinary medical education, part of the veterinary 
professional oath worldwide (126). The public health 
domain describes the graduate responding to issues at 
the interface of animals, humans, and the environment, 
utilizing a global perspective and sensitivity to local 
cultures (127). This is a logical area for climate change 
education to be embedded. Climate change will impact 
virtually all aspects of veterinary public health, 
including infectious disease, natural disasters, and 
food security, and should therefore be considered core 
curricular content. 

The topic of climate change could additionally be infused 
throughout other areas of the curriculum by using it as 
a framework to address further veterinary education or 
skills. Courses such as microbiology (eg, range expansion 
of pathogens), emergency care (eg, heat stroke in dogs), 
internal medicine (eg, air pollution and pulmonary disease), 
zoo/wildlife medicine (eg, habitat and biodiversity loss, 
wildlife conflict), and animal production (eg, mycotoxin 
exposure in feed) are all appropriate places to introduce 
key sustainability issues. Finally, veterinary teaching 
hospitals should serve as a “living lab,” showcasing best 
practices in sustainability such that trainees learn ways 
to provide appropriate clinical care while minimizing 
the unintended and often overlooked negative conse-
quences associated with medical services (124).

After veterinary school, there are ample opportunities 
to include climate change in continuing education 
(eg, conferences, courses, journals, and magazine 
articles) and other ongoing training such as graduate 
work, particularly with respect to clinical practice and 
business management education. There are growing 
economic arguments for integrating sustainability into 

business. Preliminary work in the companion animal 
sector suggests that veterinary clients may preferen-
tially select and pay more for veterinary services from 
a clinic that is knowledgeable about climate-associated 
health impacts and has taken steps to reduce their 
environmental footprint (128).

Policy
A strong case has been made for the engagement of 
veterinarians to work alongside other health profes-
sionals on policy issues involving environmental health 
(129). Climate change is a public health problem, and 
veterinarians are public health professionals; thus, climate 
change and sustainability are veterinary issues. However, 
these kinds of activities cannot be conducted within 
a vacuum, and support from cross-sector collabora-
tions, stakeholders, and policy is critical for veteri-
narians to be effective stewards in this area (4, 130). 
Gaps must be bridged between veterinary practice 
and policy decision-making to ensure veterinarians 
are supported in public health capacities.

The human medical profession, including specialist 
doctors and nurses, has established calls to action and 
incorporated climate change as an essential issue into 
their professional society policies. These groups have 
created coalitions and subsequent policy action agendas, 
excluding any representation from animal health 
sectors. Guides to support practitioners in climate 
change and its impact on human and environmental 
health have been published in the human medical 
field. Additionally, the human medical profession 
views climate change and sustainability as a public 
health issue (5, 131). This is true across physicians, 
nurses, and dentists (132–136).

The need for these professionals to use their voices 
for change, be powerful advocates, and be agents of 
action in this space has been emphasized (137, 138). 
The same cannot be said for American veterinary 
societies; the only policy from the AVMA mentioning 
climate change is devoid of operational guidance for 
seeking action on the issue (129, 139). Association 
members are provided opportunities to comment on 
policies and are encouraged to share their perspec-
tives and ideas for improvement. 

Communication and relationships are central to sustained 
interactions between policy-makers and practitioners 
(140). Veterinarians are trained in these skills, as high-
lighted in the communication section above. With their 
unique perspectives on climate change vulnerabilities, 



18  J Am Holist Vet Med Assoc • Volume 69 Winter 2022 ISSN 2474-1906

veterinarians can serve as cross-disciplinary experts to 
facilitate communication and establish strong relation-
ships and trust with policy-makers (141). Veterinarians 
have the opportunity to use their roles as practitioners 
to share their knowledge about public health issues  
with policy-makers, educate the public on the impacts 
of climate change on planetary health, and bolster the 
capacity for climate-change resilience, adaptation, and 
mitigation (142).

Climate-change policy is relevant to all veterinary 
practitioners, whether in clinical practice settings or 
elsewhere, because climate change is a public health 
issue. Advocacy skills are key, and veterinarians can 
be involved with the policy-making process and build 
these skills at all levels, from the local level via county 
public health boards to the state and national levels 
through professional societies and relationships with 
policymakers. Veterinarians can also serve as critical 
community leaders to advocate for concerns relating 
to climate change and the health of their patients and 
clients (143).

Research
There is already scientific consensus that climate change 
is real and has significant health impacts projected to 
increase, and immediate and significant action is needed 
to avoid a climate catastrophe (32, 121). Indeed, there 
are substantial gaps in veterinary knowledge regarding 
the timing and magnitude of impacts across all species 
and regions. However, this uncertainty should not be a 
barrier to immediate climate action through well- 
established mitigation actions that transcend sectors, 
such as transitioning from fossil fuels to renewable energy. 
That said, there are several ways that research can help 
the veterinary profession most effectively protect animal 
health from current and emerging threats.

There is a need to develop and provide long-term 
support for a system that can better link animal health 
information to regional environmental conditions (11). 
Such a system could support epidemiological studies 
that would aid veterinarians by providing timely 
information on regional climate risks and serve as a site 
of case aggregation for targeted studies into risk and 
protective factors for climate-associated conditions. 
Research in science communication could support 
efforts to mobilize veterinarians and facilitate climate 
action. For example, veterinarians in the United States 
were significantly more likely to be concerned about 
different political views of their clients, so research 
that helps to support those who seek to act on climate 

change, like how to effectively message clients on the 
topic of climate change, could help (104). Finally, the 
co-creation of community-engaged research projects 
can connect teams to develop questions and projects 
that are relevant and wanted. 

Conclusion
Never doubt that a small group of thoughtful, committed 
citizens can change the world; indeed, it is the only thing 
that ever has. 

— Margaret Mead

Veterinarians worldwide take a professional oath to protect 
the health and welfare of animals. Climate change and other 
emerging sustainability topics may not have been taught 
in veterinary school, but that does not mean veterinarians 
are without the knowledge and skills to adhere to that oath 
in the face of urgent and pressing crises. Building, supporting, 
and promoting healthy domestic and wild animal popula-
tions and animal health systems will build resilience to 
threats from climate change and numerous other challenges. 
This ultimately comes down to being a good veterinarian,  
not just for your clients but also for your community, 
by educating people about the value of preventive care,  
expanding access to veterinary care to people and animals 
in need, and safeguarding the factors determining the 
health of all species and all generations. 

Endnotes
a. Vet Sustain. https://vetsustain.org

b. Vets for Climate Action. https://www.vfca.org.au

c. Veterinary Sustainability Alliance.  
    https://veterinarysustainabilityalliance.org
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Abstract
The immune system is complicated, but drugs for treating 
it are not. Medicine relies almost exclusively on immune 
suppression as a treatment strategy, even as ongoing 
research identifies a myriad of other mechanisms that 
could serve as targets for intervention. Ironically, tradi-
tional holistic medicine disciplines target many of these 
mechanisms, even though the words immune system do 
not appear in their paradigms. This article reviews 3 
Chinese medical diagnoses and their associated treat-
ments that can bring veterinarians closer to realizing 
a cure for their immune-mediated disease patients.  
Generic treatments are suggested that are available at 
varying costs and quality from a number of manufacturers.

The Need for a Different Perspective
Once a problem is framed as immune-mediated, the 
majority of veterinarians rely almost exclusively on 
some form of itch and immune suppression as a treat-
ment strategy. The results are gratifying enough to 
establish these approaches as a go-to plan, but they are 
lacking in that clinical signs return and are often worse 
if the drugs are discontinued, overall efficacy can sub-
side with sustained use, and serious side effects are 
common. This state of affairs led to the rise in interest 
in holistic paradigms among veterinarians looking for 
different treatment approaches. The paradigms of most 
interest predate immune research and yet apparently 

can treat immune-mediated conditions successfully. The 
explanations within some of these paradigms show 
clear parallels with biomedicine’s newly discovered 
mechanisms that underpin chronic inf lammation and 
immune sensitization.

Excessive Inflammatory Responses: The Damp 
Heat Pathogen of Chinese Medicine
Various cytokines mediate inflammation, and immune 
suppressants are relied upon to suppress their synthesis. 
Examining the treatments used to address the Damp Heat 
pathogen of Chinese medicine exposes another potential 
means of tempering exuberant inflammatory responses.
Knowledge of anatomy in China was crude for most 
of Chinese history because of laws prohibiting human 
dissection that persisted until the last few hundred years. 
As a result, the liver was believed to be on the left side of 
the body instead of the right, and the spleen was believed 
to be the organ governing digestion since it was visually 
prominent in the region where digestion was literally 
felt to occur. Because Chinese medicine did not practice 
surgery per se but just applied a metaphoric model to make 
hypotheses about the body, these anatomical inac- 
curacies are inconsequential but helpful to be aware 
of when studying Chinese medical theories of patho-
physiology. In this paper, the first letter of an organ is 
capitalized when it is being discussed from a Chinese 
medical perspective.

Perspectives

Advances in Treating Immune-
Mediated Disease: Old Systems 

Yield New Approaches   
Steve Marsden, DVM, ND, MSOM 

Author Contact:
Email: Naturevet1@shaw.ca

J Am Holist Vet Med Assoc. 2022;69:23–30.
https://doi.org/10.56641/BEYD2448



24  J Am Holist Vet Med Assoc • Volume 69 Winter 2022 ISSN 2474-1906

In Chinese medical theory the Spleen is assigned the role 
of overseeing the complete transformation and assimi- 
lation of food into pure vital substances that the various 
organs can use to perform their functions. These Funda-
mental Substances are moist in some way, even so-called 
Qi, which confers all organs with the ability to function and 
which is envisioned to guide the movement of Blood within 
vessels. If the Spleen is compromised in some way, digestion 
is incomplete and non-usable fluids are produced instead. 
Chinese medicine terms these fluids Dampness. Dampness 
becomes a pathogen when it accumulates in sufficient 
amounts to clog tissues and interfere with circulation and 
the function of various organs. Since the Spleen is a digestive 
organ, the main avenue by which it is weakened is through 
the consumption of sub-optimal food. Dampness ensues 
when an excess of sweet taste (from sugar, fat, or protein) 
impairs and overwhelms the Spleen with too much food to 
process. Since none of the body organs can utilize Dampness, 
it slowly accumulates, manifesting eventually as exudates, 
excess perspiration, polyuria, mucous, phlegm, and lipid 
stores. Dampness also enters into and impairs circulation 
the way sludge accumulates in a river, eventually slowing 
and redirecting water flow. When the flow of Qi that is in 
turn driving the circulation of Blood is slowed by accumu-
lating Dampness, a heat of friction is elaborated and the 
resulting pathogen is now known as Damp Heat. Signs of heat 
and redness appear, along with the other cardinal signs  
of inflammation.

Medical correlation
The explanation in Chinese medicine of how Damp Heat 
materializes in the body is an explanation for the empiri-
cally observed association of the symptoms of inflammation 
and weight gain with an immoderate diet. This link has been 
documented by Western medicine, extensively researched  
over the past few decades, and found to exist not only in 
humans but in companion animals as well (1-3). The precise 
metabolic events leading to obesity in animals as opposed 
to humans vary somewhat, but once present, the ability to 
trigger and sustain chronic inflammation is undisputed.

The pathophysiology of the overall dynamic has been most 
extensively researched in humans and constitutes a self-
propagating cycle in which initially rapid and excessive food 
consumption leads to a high rate of mitochondrial activity 
that promotes lipid accumulation in cells. This lipid accumu-
lation leads to increased fat stores and obesity that hinder 
the effects of insulin.  Insulin stays elevated as a result of 
continued induction in the face of this hindrance. Obesity 
leads to inflammation through the secretion of cytokines 
by macrophages that are accumulating in the increasingly 
abundant abdominal fat. Ultimately, the inflammation leads 
to further insulin resistance.

Although some details may differ regarding the links between 
overconsumption, obesity, and inflammation in dogs and 
cats, the mechanisms are apparently similar enough to the 
human model for the herbal treatments used in humans 
to also work in animals. The author terms this syndrome 
inflammation dysregulation.

Herbal treatment
An excellent example of an acute-acting anti-inflammatory 
formula for the treatment of inflammation dysregulation 
is Four Marvels Combination (Si Miao San). It is very 
commonly used in veterinary Chinese herbal medicine 
(Table 1).

From a Chinese medical perspective, the herbal components 
of Si Miao San treat the entire sequence of steps involved 
in the generation of Damp Heat. Atractylodes strengthens 
the Spleen, while coix drains the Damp that is elaborated 
when the Spleen is malfunctioning. Phellodendron clears 
the Heat that is elaborated when Dampness obstructs the 
circulation. Achyranthes helps stir that circulation back 
into motion.

Given the observation in Chinese medicine that phel-
lodendron clears Heat, a logical correlation is that it 
possesses anti-inf lammatory and antioxidant effects. 
Phellodendron has demonstrated antioxidant activity 
in numerous studies and has an anti-inflammatory effect 
through its inhibition of the production of inf lamma-
tory cytokines and nitric oxide (4). It inhibits both gene 
expression for, and production of, inducible nitric oxide 
synthase (iNOS), as well as tumor necrosis factor (TNF-
alpha) (5). Si Miao San as a formula has been shown to 
improve insulin sensitization and signaling through 
the insulin receptor substrate 1(IRS-1)/protein kinase 
B (AKT)-dependent pathway (6). Berberine, a plant 
compound present in phellodendron in Si Miao San,  

Table 1: Four Marvels Combination 
(Si Miao San) ingredients

Pin Yin herb name English name (with usual species)

Cang  Zhu Atractylodes lancea rhizome

Huai   Niu   Xi Achyranthes bidentata root

Yi  Yi  Ren Coix lacryma-jobi seed

Huang  Bai Phellodendron amurense bark
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has been shown through a systematic review of clinical  
trials to improve multiple aspects of Type II diabetes 
and insulin resistance, including blood glucose 
markers such as hemoglobin A1c, hyperlipidemia, and 
hypertension (7). Both phellodendron root itself and 
Si Miao San as a formula have been shown to directly 
combat the central mechanism by which insulin resis-
tance is generated by reversing the inhibition by AMP-
activated protein kinase (AMPK) of glucose and lipid 
oxidation, thereby facilitating the removal of adipose 
stored in hepatocytes (8, 9). The atractylodes constituent 
in Si Miao San has been shown to improve several metrics 
in diabetic patients (10).

Dietary treatment
From both the Eastern and Western perspectives, dietary 
therapy is the cornerstone of treatment of inflammation 
dysregulation or Damp Heat. Chinese medicine observes 
that real food diets are more slowly transported, giving 
the Spleen more time to completely transform them into 
pure Fundamental Substances so that Dampness does not 
form. Biomedical research supports the Chinese medi-
cal contention that an unprocessed diet is more advanta-
geous. Mechanisms by which processed diets contribute 
to cardiometabolic disease are numerous but include a 
relatively faster rate of absorption, causing a more rapid 
rise in insulin levels and more rapid inhibition of AMPK, 
leading ultimately to insulin resistance, obesity, and 
inflammation (11).

In the author’s experience, freeze-drying seems to be the 
maximum tolerable level of processing, beyond which 
mechanisms connecting metabolism and inflammation 
are invoked. Home-cooked or commercially available real 
food diets and commercially available raw diets appear 
to be more anti-inflammatory than freeze-dried diets. 
Chinese medicine views raw diets as too cold to be used 
in an already taxed system, explaining why some elderly 
animals might refuse to eat them. Otherwise, they are well 
tolerated in carnivores. Unfortunately, raw diets seem to 
make inflammation in some animals worse or at least 
allow it to continue recurring, potentially because of 
the impact of raw diets on the microbiome.

Role of the Microbiome: The Shao Yang Model
Chinese medicine understands the concept of an immune 
system, even if it is not termed as such. For several thou-
sand years, the writings have acknowledged the reality 
that pathogens seem to invade the body from outside to 
cause disease unless the body is successfully defended by 
its Upright Qi.

Different layers offer resistance in their fights against 
pathogen invasion. Wei Qi accumulates in the outermost 
or Tai Yang layer to present a barrier to invasion. If it is 
breached, the patient experiences chills and body aches. 
The appropriate response is to expel the pathogen 
through the use of herbs containing warming antimi-
crobial volatile oils that increase the flow of blood and 
its immune components to the body periphery.

If, on the other hand, a pathogen penetrates deeply into 
the Yang Ming, or body interior, the vigor of the resultant 
immune and inflammatory response can kill the patient 
through induction of high fevers, seizures, delirium, and 
collapse. Warming herbs that enhance peripheral and 
cerebral circulation are contraindicated for fear of 
making the patient worse. Treatment emphasis shifts 
to controlling and countering the systemic immune and 
inf lammatory response through the use of bitter anti-
microbial and anti-inflammatory herbs, considered cold. 
These plants are viewed as precipitating the pathogen 
out through the GI tract rather than expelling it through 
the body periphery.

What, then, of a pathogen that manages to penetrate 
halfway between the interior and exterior? This is the Shao 
Yang layer, and a pathogen lodged here creates a Shao Yang 
disharmony. If efforts are directed solely at expelling the 
pathogen, ie, provoking an immune response, the patient’s 
signs are often aggravated by accentuated inf lam-
mation. If instead the focus is on suppressing the immune 
response, such as with the use of anti-inflammatories, 
the patient can be aggravated by hampering the ability 
to combat the invading pathogen. When managing Shao 
Yang disharmonies, the strategy becomes both expulsion 
(immune stimulation) and precipitation (use of anti-
inf lammatories) at the same time.

Medical correlation
Modern-day practitioners often interpret the deeply 
penetrated pathogens of Shao Yang disharmonies to be 
microorganisms such as those causing leptospirosis, 
malaria, Lyme disease, or babesiosis. One might ques-
tion the relevance of the model to the management of 
immune-mediated diseases like atopic dermatitis or 
immune thrombocytopenia that do not arise from an 
infection. New understandings of the central role of the 
microbiome in the pathogenesis of immune-mediated 
disease in animals and humans suggest that Shao Yang 
treatments are exactly what the doctor ordered (12).

In both humans and animals, adverse shifts in the micro- 
biome, known as dysbiosis, can cause the synthesis of  
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metabolites having an epigenetic function in immune 
dysregulation and a deficiency of other metabolites that 
play a role in immune modulation. Dysbiosis can increase 
gut permeability, resulting in what is called leaky gut and 
causing sensitization to antigens in the gut lumen. This 
sensitization is propagated via cytokines and the systemic 
immune system, heightening inflammatory responses in  
the skin from any cause. Finally, this ramping up of systemic 
immune responses perpetuates inflammation in the gut 
wall, leading to inflammatory bowel disease that creates 
persistent gut permeability and sustained antigen sensiti-
zation.  These latter 2 mechanisms constitute cell-mediated 
immune reactions. Helper T cells stimulated at the gut level 
through excessive exposure to microflora circulate, even-
tually prompting effector T cells on other epithelial surfaces 
to secrete interleukins that stimulate macrophages and 
neutrophils to heighten their inflammatory response to 
local irritants. In other words, inflammation from a shift 
in the microflora in the gut increases the inflammatory 
response to entirely different antigens located elsewhere. 
If the leaky gut and the exposure to local irritants are 
both ongoing, inflammatory responses on those surfaces 
persist or continue to grow (13, 14).

Conventional treatment with anti-inf lammatory and 
immunosuppressive therapies often provides relief by 
suppressing the cell-mediated immune reaction in, for  
example, the skin but may potentiate increased perme-
ability and dysbiosis by impairing local immunity at the 
gut wall. Once immune suppressants are removed, the 
dermatitis often fully recurs or even worsens, since the  
immune deficiency that caused the dysbiosis has not been 
addressed or may have even progressed. Stress can amplify 
the role of the gut in inducing immune-mediated disease. 
Stress suppresses gut immunity through increased  
secretion of cortisol, allowing dysbiosis to occur. The  
proliferation of enteropathogens eventually prods the 
immune system into a state of hyperactivity, producing 
the cell-mediated inflammatory response that damages 
the gut wall and heightens the inflammatory response to 
irritants at other body surfaces.

Complete protocols to properly resolve this mechanism of 
immune-mediated disease consist of both immune suppres-
sants to reduce the exacerbation of excessive systemic 
immune stimulation and immune stimulants to improve 
control of enteropathogens, hopefully allowing the gut 
wall to eventually be sealed. While there are no pharma-
ceuticals that fill both of these needs, the Chinese herbal 
formula developed to treat Shao Yang disharmony is designed 
to do just that, by expelling invading pathogens at the 
gut wall and skin while also clearing the Heat (ie, inflam-

mation and excess immune responses) of pathogens that 
have penetrated to the interior.

Herbal treatment
Minor Bupleurum (Xiao Chai Hu Tang) is another Chinese 
herbal formula very commonly prescribed by veterinarians 
(Table 2). It consists of 3 key herbs: Bupleurum chinense 
root (Chai Hu), Scutellaria baicalensis root (Huang Qin),  
and Panax ginseng root (Ren Shen), which confer the 
majority of the formula’s apparent efficacy in the 
management of immune dysregulation caused by 
leaky gut. All 3 plants function together, reducing the 
predisposition to, and the adverse effects of, stress on 
the microf lora. The herbs also modulate the immune 
system to support local immunity while reducing the 
intensity of cell-mediated immune reactions. Specifi-
cally, the formula shows redundant benefits in the 
treatment of dysbiosis, immune dysregulation, and the 
brain-gut-skin axis.

Effects on dysbiosis
Bupleurum root was shown in the context of another 
formula, Bupleurum Soothe the Liver Combination (Chai 
Hu Shu Gan San), to protect gut microflora from pathogenic 
overgrowth (15).  Scutellaria (in the formula Huang Lian 
Jie Du Tang) has been shown to help restore normal gut 
flora in rats by reducing pathogens and increasing the 
presence of bacteria that do not incite inflammatory 
responses. The synthesis of short chain fatty acids (SCFA), 

Table 2: Minor Bupleurum Combination
(Xiao Chai Hu Tang) ingredients

Pin Yin herb name English name (with usual species)

Chai Hu Bupleurum chinense root

Ban Xia Pinellia ternata rhizome

Gan Cao Licorice (Glycyrrhiza uralensis) root

Sheng Jiang Ginger (Zingiber officinale) rhizome

Da Zao Jujube (Ziziphus jujuba)

Ren Shen Panax ginseng root

Huang Qin Scutellaria baicalensis root
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which the mucosa relies upon to maintain gut wall 
integrity, increased accordingly (16). Many studies support 
the use of ginseng, which is included in Minor Bupleurum, 
for the correction of dysbiosis secondary to antibiotic 
use (17).

Brain-gut-skin axis
As mentioned above, stress can aggravate dysbiosis, 
worsening the bowel wall integrity that can in turn lead 
to cell-mediated hypersensitivity. This relationship is 
commonly encapsulated in the term brain-gut-skin axis, 
and the ingredients in Minor Bupleurum have shown 
efficacy in addressing the problem. Ginseng is widely 
known as an adaptogenic herb that can normalize and 
optimize adrenal gland output of cortisol, lessening its 
secretion in times of repetitive stress, but increasing it 
when more alertness is required. Normalization of cortisol 
secretion reduces immune suppression that otherwise allows 
overgrowth of enteropathogenic bacteria. Scutellaria spp 
likewise have research support for their long history of 
use in treating anxiety and other CNS organic and mood 
disorders (18). Bupleurum has been shown to reduce 
depression and anxiety in animal models of repetitive 
stress (19).

Immune dysregulation
This paper uses the term immune dysregulation to describe 
the association of systemic cell-mediated hypersensi-
tivity with peripheral immune deficiency that seems to 
underpin many cases of immune-mediated disease in 
animals. Minor Bupleurum Combination is unique in 
that it contains products that bolster local immunity 
at epithelial surfaces and temper overzealous systemic 
immune tendencies that aggravate inf lammatory 
responses. Wogonin, a substance found in scutellaria, 
has been analyzed for its ability to support normal 
immunity and reduce inf lammatory bowel changes in 
colitis in rats. Levels of protective IgA were increased, 
while IgE levels associated with hypersensitivity were 
maintained at low levels. The ability to induce local 
immunity in the gut was increased in rats given wogonin, 
but the intensity of the inflammatory response during 
colitis was reduced, making scutellaria a true immune 
modulator (20).

A decrease in bowel wall integrity can increase exposure 
of the immune system to lipopolysaccharide endotoxins, 
sparking an inflammatory response that can spread to 
the skin. The administration of bupleurum tempers the 
pro-inflammatory effects of the exposure while supporting 
phagocytosis and the removal of offending antigens (21). 
Bupleurum’s tempering effect on an immune response has 

been widely studied and demonstrated on other mucosal 
surfaces as well, including for the reduction of allergic 
responses at respiratory epithelia (22).

Dietary treatment
In addition to local immune competency, for the optimal 
microflora to thrive in the digestive tract, correct foods 
are also required. Animals with Shao Yang disharmony 
appear to not thrive on raw diets, perhaps because they 
are often lacking in carbohydrates. Studies have shown 
that the numbers of lactobacilli and other carbohydrate-
metabolizing microflora plummet on raw diets, yet these 
species produce propionate, which may play an important 
role in regulating the immune response (23). Clinical 
experience suggests that introduction of fermentable 
carbohydrates and fiber to affected Shao Yang animals 
helps mitigate immune-mediated disease and hypersen-
sitivities, especially when used in tandem with Minor 
Bupleurum Combination. The occurrence of immune-
mediated and allergic disease in animals while on raw 
diets suggests that a Shao Yang disharmony treatment 
approach may offer better control of their signs. Even 
once a healthy diet and herbal formula are in place, 
inflammation might need to be actively resolved before 
signs disappear. Active resolution involves normalizing 
peripheral circulation and is the subject of the next section.

Microcirculation: The Blood Deficiency and
Stasis Model
Chinese medicine deserves credit for what began to be 
discovered by modern medicine just 30 years ago, which 
is that aberrant microcirculation patterns play a central 
role in disease pathogenesis. At the time of this writing, 
there are over 1,700 review articles in the Pubmed data-
base that describe disturbed microcirculation at the core 
of degenerative, neoplastic, and inflammatory pathologies 
throughout the body. Chinese medicine’s understanding 
of the importance of circulation in health and disease 
is implicit in its reliance on pulse diagnosis to guide 
acupuncture treatments, massage, and prescribed body 
movement in the treatment of disease. Some of the most 
important herbal formulas are those that deal with 
Blood volume and its overall regulation from a Chinese 
medical perspective.

In Chinese medicine, the Liver is in charge of microcircu-
lation. It is the storehouse of blood, even from a biomedi-
cal perspective. Sufficient Blood in the Liver is required 
to serve peripheral circulatory needs. The Liver does not 
just store the Blood but oversees its distribution all 
over the body. It does so by coursing and draining the 
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Qi, which is the motive force of Blood. If Qi is not flowing, 
it is reflected in a thin Wiry (ie, vasoconstricted) pulse. 
If the vasoconstriction persists and congestion becomes 
physically visible or consequential, the patient is experi-
encing Blood stasis.

Medical correlation
The Chinese medical model above is easy to relate to the 
biomedical understanding of hemodynamics. If a patient 
is volume depleted (ie, Blood deficient), vasoconstriction 
(considered as Qi stagnation) is the expected response. 
Circulation to peripheral organs and structures is tempo-
rarily reduced, but with no lasting consequences. Problems 
arise, though, if the peripheral tissue is chronically inflamed.  
As reviewed by Lawrence and Gilroy, inflammation is initi-
ated and resolved in 2 phases. In the first phase, when it is 
initiated by resident macrophages and mast cells, the nearby 
vasculature becomes dilated and leaky, allowing for easy 
neutrophil and monocyte passage into the interstitium (24).  
Monocytes become macrophages, engaged in phagocytosis 
and antigen presentation. Neutrophils activate, degranulate, 
and escalate the inflammatory response. At the same time 
inflammation is escalating, by-products of acute inflam-
mation are accumulating that normally bring about its 
resolution through negative feedback inhibition. 

Equally important though in the resolution phase is the 
behavior of the vasculature. Gaps between endothelial 
cells seal up. Edema, cellular debris, and free radicals are 
drained off. Cell adhesion molecules disappear, macrophages 
and mast cells once again predominate in the interstitium, 
and new endothelial buds appear that will grow new vessels 
to help nourish and oxygenate the tissue as it begins the 
process of repair. If these vascular events do not happen, 
chronic inflammation can continue to smolder in a state of 
endothelial dysfunction. Active resolution may not proceed 
for a number of reasons. Both phases of inflammation are 
mediated by cyclo-oxygenase. If its activity is repeatedly 
suppressed with the use of anti-inflammatories, resolution 
may fail to occur.

Even more important is the role of diet in promoting endo-
thelial dysfunction. Diets that promote oxidative stress and 
obesity such as calorically-dense processed foods contribute 
both directly and indirectly to vascular dysfunction (25). 
This is one more mechanism by which real food diets are 
able to counter inflammation.

Herbal treatment
Conventional medicine does not yet have drugs to counter 
endothelial dysfunction, but Chinese medicine has many 
herbs that do, which is perhaps to be expected given the 

emphasis placed by Chinese medicine on the regulation 
of blood flow. The traditional Chinese medical model 
may well have been built around the observed effects and 
successes of folk treatments that improve microcirculation 
from a biomedical perspective.

An example herb is Rehmannia glutinosa root, a key in 
Four Materials Combination, which is the quintessential 
Blood-tonifying and moving formula of Chinese herbal 
medicine (Table 3). It has been shown to significantly 
reduce dermatitis lesions, ear thickness, and serum hista-
mine levels in laboratory animal models of atopic dermatitis. 
Histological analysis demonstrated decreased thickening 
of the dermis and epidermis, along with reduced dermal 
infiltration by inflammatory cells. Much of the credit for 
this effect stems from rehmannia’s ability to inhibit not just  
inf lammatory cytokines like interleukin-4 and tumor 
necrosis factor-α, but also vascular cell adhesion mol-
ecule-1 and intercellular adhesion molecule-1 (26). As 
mentioned, an abundance of WBC adhesion molecules 
is one feature of endothelial dysfunction that prevents 
the active resolution of inflammation, since it facilitates 
the egress of circulating WBCs into the interstitium. In 
addition to reducing the stickiness of the endothelium, 
rehmannia stimulates the bone marrow to produce 
more RBCs, serving to address the Blood deficiency aspect 
of the condition and not just the chronic inflammation  
or Blood stasis aspect (27).

Many other plants have been shown to ameliorate different 
aspects of endothelial dysfunction. When used together in 
formulas, powerful synergies emerge that can allow the 
safe resolution of chronic inflammation. For example, 
the formula Bupleurum and Dang Gui Combination is 
commonly used in veterinary medicine to address chronic 
active hepatitis in the dog and has been reviewed for its 
similar benefits in addressing hepatitis B in humans (28).

Table 3: Four Materials Combination
(Si Wu Tang) ingredients

Pin Yin herb name English name (with usual species)

Shu Di Huang Rehmannia glutinosa root

Dang Gui Angelica sinensis root

Bai Shao White peony (Paeonia lactiflora) root

Chuan Xiong Ligusticum chuanxiong root
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Si Wu Tang (Four Materials Combination) contains both 
rehmannia and dang gui and is commonly effective in the 
author’s experience when combined with Minor Bupleurum 
(discussed above) for the resolution of immune-mediated 
skin disease in dogs. This latter combination can be made by 
combining 1 part Si Wu Tang (Four Materials Combination) 
formula with 2 parts Xiao Chai Hu Tang (Minor Bupleurum 
Combination) formula.  This mixture is available over the 
counter directly to pet owners (a).

Conclusion
Holistic medical paradigms should not be looked upon 
as erroneously supplanting medical thinking. Analysis 
of those systems which appear effective has shed light 
upon the body processes most important in overcoming 
problems with the immune system. Holistic medical 
systems have helped us to see the immune system not 
as a central problem to be exclusively focused upon, but 
as a system within a larger ecosystem that can be normalized 
by targeting that system as a whole. Ironically then, tradi- 
tional medical systems are a source of inspiration for cutting-
edge medical solutions.
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Abstract
Parasitic zoonoses, which are rising in the wake of 
climate change, impact the interface of human and 
animal health. In this perspective paper, a historical 
analysis is presented regarding the role veterinarians 
have played from the 1990s to 2022 in addressing 
parasitic infections. Utilizing a thematic analysis of 
popular veterinary science articles and a discussion of 
the peer-reviewed literature, a need is demonstrated 
for both veterinarians and physicians to contribute to 
the education of clients/patients, as well as the general 
public, about zoonotic parasites and prevention practices. 
In order to mitigate parasitic zoonoses via improved 
health communication and education, it is critical 
for veterinarians to be aware of public perceptions and 
misconceptions about parasites, to augment their profes-
sional training on best practices for communicating 
about parasites, and to advocate for the vital role of 
veterinarians in integrated, One Health-centric conver- 
sations. While broad-scale campaigns directed at disease 
education and prevention are often delivered by 
public health agencies and non-profit organiza-
tions, the explicit pleas in the Veterinarian’s Oath 
to promote public health and benefit society serve as 
tangible reminders of the opportunities for veterinary 
professionals to communicate and educate about 
parasitic zoonoses.  

Introduction
Multiple sources have named veterinarians as public 
health professionals, and this role is explicitly noted 
in the Veterinarian’s Oath (1–4). While certain aspects 
of this role are more tangible, such as the reporting of  
certain infectious diseases, other roles for veterinarians 
in public education and communication are more nebulous 
and evolving. Historical trends and precedents exist for 
veterinarians to play a public health communication 
role regarding parasitic zoonoses. Using both a thematic 
analysis of popular veterinary scientific literature and 
a discussion of the peer-reviewed literature, the authors 
outline how the role of veterinarians in communi- 
cation about parasitic zoonoses has evolved from the  
1990s to the present. While a One Health-centered, 
multifaceted approach has been discussed in recent 
years, defining the specific role of veterinarians in these 
conversations warrants more attention (5–6).

One Health is a collaborative, interdisciplinary effort 
that seeks to promote optimal health for people, 
animals, and the environment. The concept of One 
Health recognizes that problems such as climate change 
and zoonotic disease often impact more than 1 of these  
3 sectors, often working at their interface. One Health  
also calls for multifaceted approaches involving stake- 
holders from several domains: community members, 
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public health officials, climate scientists, environmental 
engineers, veterinarians, physicians, policymakers, and 
more (7). Ultimately, an ongoing dialogue among a large 
selection of professionals including biologists, epide-
miologists, physicians, pharmacists, and veterinarians 
will be important to evoke positive change. Questions 
and needs existing in the field are identified to guide 
veterinarians in continuing to play active roles in client 
education as part of integrated prevention plans for 
these zoonoses in both animals and humans.

Parasitic Zoonoses
Zoonoses are diseases or infections transmissible 
from vertebrate animals to humans. Zoonotic disease 
accounts for 75% of all emerging infectious disease 
and can be devastating to human and animal health 
on a global scale (8). Zoonotic parasites include both 
protozoa (for example, Cryptosporidium spp, Toxoplasma 
gondii, Leishmania spp, and Trypanosoma spp) and 
helminths (Fasciola spp, Paragonimus spp, Echinococcus 
spp, Taenia spp, Angiostrongylus spp, Anisakis spp, 
Ascaris spp, Calodium hepaticum [syn Capillaria 
hepatica], Toxocara spp, and Trichinella spp) (6, 9–10). 
Interfacing with these parasites is not new for veteri- 
narians, but globalization and climate change will 
inevitably have a tremendous impact on their expan-
sions and changing distributions. These pathogens are 
effective at modifying their epidemiological patterns 
and ecological niches in response to ever-changing 
biotic and abiotic parameters (6). For climate-related 
impacts in particular, it is known that increased humidity 
often favors the survival of parasite eggs, larvae, and cysts/
oocysts in the environment (6). Hotter temperatures can 
also increase the habitable zones for parasite vectors such 
as sand flies that carry the zoonotic protozoa Leishmania 
spp (11). Parasitic zoonoses thus represent a classic  
example of the One Health model in which humans, 
animals, and the environment all affect, or are affected by, 
the transmission of these parasites.

Zoonotic parasites have markedly different routes of 
infection, and some obtain entry into human hosts by 
way of multiple mechanisms. Some groups, including 
protozoa and helminths, serve as umbrellas for certain 
pathogens responsible for global water- and foodborne 
illnesses, and these organisms pose a prominent risk 
to human health (5–6). For example, toxoplasmosis can 
be acquired from exposure to sporulated oocysts in cat 
feces, through the ingestion of undercooked meat, or 
even other mechanisms. Conversely, other diseases may 
develop after the host encounters an arthropod vector 
harboring a zoonotic pathogen or ingests an infectious 

parasitic life-stage present in contaminated food or 
water (9, 12). Hygiene measures may be more effective 
at disrupting transmission of parasites with direct life 
cycles, in contrast to those that must utilize inter-
mediate hosts. Our understanding of zoonotic risks as 
they relate to certain genera is also evolving, due to 
molecular advancements and research on the genetic 
diversity of organisms. While the zoonotic potential of 
Giardia spp and Sarcoptes scabei has been highlighted,  
much of the recent literature suggests a higher degree 
of host specificity than was once assumed (10, 12–14).

A suite of challenges exists that makes the detection and 
control of zoonotic parasites difficult. Some species might 
be overlooked as etiological agents of food- or waterborne 
disease due to the amount of time between infection and the 
observance of clinical signs or symptoms (5). Alteration of 
human behaviors such as the proper cooking of food (with 
its cultural and social significance), control of stray and 
feral pet populations, and hygiene practices can be difficult 
to implement and often require complex approaches to 
client and/or community-based education and outreach 
programs (10).

The Role of Veterinarians in Addressing Parasitic 
Zoonoses
In 1999, a report concerning the business market for 
veterinarians noted that traditional approaches may not 
meet changing demands in public health and the global 
food system due to increases in zoonotic diseases and 
other threats. As such, there has been a growing movement 
to encourage wildlife veterinarians to play a role in a mul-
tifaceted, One Health-centric approach to combatting 
zoonoses (15–16). 

While veterinarians could play multiple roles within the 
One Health model, such as coordinating with wildlife and 
agricultural stakeholders or working with community 
members who collect data about animal disease, there is 
a particular interest in the communication and educa-
tion roles veterinarians play in addressing parasitic 
zoonoses (15, 17–18). To assess these evolving aspects, 
a dual approach of analyzing popular veterinary science 
sources as well as peer-reviewed literature was utilized 
in this review. 

A Thematic Analysis of Popular Veterinary Science 
Literature on Parasitic Zoonoses
Popular veterinary science literature discussing parasitic  
zoonoses published online or in print beginning in the 
1990s to the present was analyzed for themes related to 
the roles of veterinarians in public health (Table 1) (19–57).
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Table 1: Popular veterinary science articles analyzed for themes

Author Publication Article Title Year Reference

Peter M. Schantz Topics in Veterinary Medicine Zoonosis of Enteric Parasitism 1990 19

Edward Roberson Pet Veterinarian Rx Update: What Internal Parasiticides Make
Sense for Your Practice 1991 20

Tim Philips Pet Veterinarian Tick-borne Zoonoses 1991 21

Peter M. Schantz Pet Veterinarian Neglected Zoonosis 1992 22

unstated
pamphlet: Recommendations for 

Veterinarians 
How to Prevent the Transmission of Intestinal 

Roundworms from Pets to People 1994 23

Bayer Co. Veterinary Forum Bayer Booklet 1996 24

James F. Wilson, Charlotte Lacroix, 
Candace Allert

Veterinary Forum Zoonotic Parasitic Diseases: A Legal and 
Medical Update 1996 25

Bayer Co. pamphlet Parasitic Zoonoses 1998 26

Fort Dodge Animal Health pamphlet Update: Giardia 1999 27

Arden Moore Veterinary Practice News Parasites Remain a Zoonotic Concern 2000 28

Wendy S. Meyers Veterinary Practice News Protecting Clients from Zoonotic Diseases 2002 29

Anthony P. Carr Veterinary Practice News Here to Protect 2003 30

CAPC (Companion Animal Parasite 
Council)

Capcvet.org website CAPC 2004 31

Mark Cantrell Veterinary Practice News Vets on the Front Lines of Zoonotic Awareness 2005 32

Peter M. Schantz Veterinary Messenger Preventing Toxocara Infection in Humans: A Challenge and 
Opportunity for Veterinarians unstated 33

Kevin R. Kazacos DVM 360 CAPC Guidelines Offer Best Practices for Parasites 2006 34

unstated DVM 360 3 Tips for Talking about Parasites 2006 35

Dwight Bowman DVM 360 Keep Families Healthy 2006 36

Anthony P. Carr DVM 360 Parasitic Zoonoses: What You Don’t Know Can Hurt You 2008 37

Scott Weese Worms & Germs Blog Baylisascaris and Dogs 2010 38

Scott Weese Worms & Germs Blog Infectious Disease Considerations for Fostering Pets 2010 39

Scott Weese Worms & Germs Blog Toddler Risks Losing Eye to Dog Parasite...Maybe 2010 40

Melissa Andrasik DVM 360 Your Role in Parasite Prevention and Treatment 2011 41

Rachael Zimlich DVM 360 CAPC To Direct Efforts to Consumer Education 2011 42

CAPC CAPC The Nonprofit Parasite Authority Issues Its Second-ever Parasite 
Forecast for Ticks and Lyme Disease 2012 43

Wendy S. Myers Veterinary Practice News Why You Should Communicate the Value of Preventive Care 2014 44

American Animal Hospital 
Association (AAHA) NEWStat CAPC-Bayer Study Reveals Veterinary Practice

Opportunities via Parasites Education and Testing 2015 45

Don Jergler Veterinary Practice News Best Practices for Pet Parasites 2016 46

CAPC CAPC CAPC Forecasts 2017 to Be a Hotbed for Heartworm 2017 47



34  J Am Holist Vet Med Assoc • Volume 69 Winter 2022 ISSN 2474-1906

Table 1: Popular veterinary science articles analyzed for themes, continued

Author Publication Article Title Year Reference

David W. Ramsey Veterinary Practice News Four Important Internal Parasites to Consider 2017 48

AAHA 2019 AAHA Canine Life Stage 
Guidelines Zoonoses and Human Safety 2019 49

Rhonda Brooks Bovine Veterinarian Zoonotic Diseases Contribute to Collaboration
Between DVMs, MDs 2020 50

Anne French Veterinary Practice News Heartworms in Dogs: An Ever-present Global Problem 2020 51

unstated Vet Practice New Research Reveals Dog Owner Understanding of Parasites and 
Zoonotic Diseases 2020 52

Julia Burke DVM 360 3 Pointers for Parasite Prevention Education 2021 53

Wendy S. Myers Veterinary Practice News Are You Ready for a Potential Spike in Intestinal Parasites? 2021 54

David Katz The Daily Pennsylvanian Penn Vet Establishes Institute for Infectious
Zoonotic Diseases 2021 55

unstated Veterinary Practice News Vector-borne Diseases Likely a Higher Risk This Year 2022 56

Bob Alaburda DVM 360 Projections and Direction in Parasite Protection 2022 57

Thematic analysis is a useful method for identifying,  
analyzing, and reporting patterns within a set of quali-
tative data (58). It was employed to identify patterns in 
contemporary messaging used for veterinary health 
communications. Classifications of themes from the docu-
ments were formulated by first reviewing the text and 
graphics of the articles for understanding, then closely 
examining the material for specific content related to the 
communication strategies employed to discuss zoonoses 
(Table 2). Finally, emergent themes were verified through  
discussion amongst the investigators. Articles were col-
lected until saturation of themes in various time periods 
was reached. Relevant topics included specific messaging 
to clients surrounding zoonoses, risk factors for disease, 
and identification of key spokespersons within the 
field. The fluctuation of themes within these topics 
over time is shown in Figure 1.

Encouraging physician involvement in collaboration with 
veterinarians is raised in 5 of the 39 articles examined, 
with an increase in frequency since the late 1990s (25, 
30, 32, 37, 50). According to a 1996 article in the journal 
Veterinary Forum, physician awareness of the threat posed 
by zoonotic infections is belated but growing (24). This 
sentiment was echoed in another veterinary magazine 
from the same year, which stated that although zoonotic 
infections can have devastating consequences in humans, 
medical practitioners may not understand the importance 
of patient education (25).  Collaboration across disciplines 
supports the One Health approach to tackling parasitic 
zoonoses by engaging a range of actors in disease mitigation.

As summarized from the articles, more educational mate-
rials are needed for human medicine practitioners for the 
rapid recognition, proper diagnosis, and improved health 
care of individuals with parasitic zoonoses. This theme 
was explicitly present in 16 of the 39 publications, but 
the remaining articles that did not use the word education 
still included information on conveying key biological 
features or transmission cycles relevant to the trans-
mission of parasites, either in words or in images (ie, 
life cycle f low charts, microscopy images, or photos of 
infection sites). It can be inferred that all of the articles  
analyzed included the use of education as a tool for 
reducing the rates of parasitic zoonoses occurring in 
pets and people. Despite being a theme across all publica-
tions, the need for education was rarely supported with 
information on specific best practices or direct solutions 
to knowledge gaps pet owners might have on how to 
protect their animals and themselves. Articles published 
online after the year 2000 had the added benefit of 
including links to additional resources, which acts as a 
step toward client education.

Of the 39 documents analyzed, 15 mentioned that children, 
who often are unable to modify their health behaviors to 
avoid parasite exposure, are disproportionately at risk 
for infection with a zoonotic disease due to play habits 
(such as from playing in a sandbox or consuming dirt). 
Case studies of infected children presenting with ocular 
disease, rashes, or other clinical signs were included 
in several articles; overall, stories about children were 
more common than those describing adults. Despite not 
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Table 2: Themes about parasitic zoonoses identified in popular veterinary science articles
Main Theme Sub Theme Examples and Associated Topics Frequency

Veterinarians’ 
responsibilities 
in public health

Collaborate with physicians More exposure to zoonoses training and diagnostics; 
work together for client care 5/39

Emphasize that proper
hygiene is necessary Pet and owner hygiene; handwashing, cleaning to prevent fomites 13/39

Veterinarians as educators Treat pets but also educate the pet owners 16/39

Risk  factors for
parasitic zoonoses

Environment Enforce leash laws and clean up after pets; potential for 
water- or foodborne parasites; fomites in soil 16/39

Fecal Contamination Animal feces as a means of surveillance or diagnosis; 
fecal-oral route as main transmission 19/39

Children Disproportionately at risk due to behaviors such as exposure to soils by consuming dirt, or not 
having control over their own cleanliness 15/39

Geography Prevalence dependent on where diseases are reportable and how often reported; Southeast 
United States is susceptible due to the humid, temperate environment 14/39

Spokespeople  for
parasitic  zoonoses

Candace Allert: the need
for legal protection Veterinarians at risk for litigation if pet owners become ill 2/39

Peter Schantz: the need for awareness Medication schedules for pets provided by CDC 7/39

Wendy Myers: client engagement Messaging and intentional communications with clients are needed 3/39

Figure 1.  
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reaching a high enough prevalence level to constitute 
a theme, it is of note that some documents listed the 
following individuals as being at higher risk for zoo-
noses because of personal health status or occupation: 
the immunocompromised, veterinary staff, electricians, 
plumbers, beachgoers, and others who may have contact 
with soil or infected animals.

Contaminated soil and feces as the primary means of 
parasite transmission to animals or people was heavily 
emphasized in the literature, appearing in 16 of 39 
(soil) and in 19 of 39 (feces) publications, respectively.  
Feces can be a means of either surveillance or diagnosis, 
but the fecal-oral route is also a well-known mode of 
transmission for parasites. The articles analyzed high-
lighted the transmission of parasites from the feces of 

animals ranging from puppies and kittens to raccoons 
and horses. Contaminated environments increase the 
potential for water- or foodborne parasites, or for fomites 
in soil. Improved disease surveillance has appeared to 
increase during the years 1999 to 2010 in specific geo-
graphical regions tied to communications on parasitic 
zoonoses (Figure 1). Although environmental risks 
are prevalent for these diseases, simple preventative 
measures can be encouraged by veterinarians for both 
their clientele and the public, including hand-washing, 
upholding leash laws, cleaning up after pets, and other 
basic hygiene steps. The observation of best hygien-
ic practices for both pets and owners was blatantly 
expressed as a key preventive measure in 13 of the 39 
articles, and alluded to in others, albeit less frequently 
after 2014 (Figure 1).
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In the analyzed articles, a few individuals were regularly 
featured as authors or sources for relevant information 
related to parasitic zoonoses and the role of veterinarians. 
Peter M. Schantz, VMD from the CDC stood out as a spokes-
person for zoonoses, namely for Toxocara spp infections 
in humans and the associated zoonotic risks including 
visceral and ocular larval migrans. In the Veterinary 
Messenger article Preventing Toxocara spp Infection in 
Humans: A Challenge and Opportunity for Veterinarians,  
authored by Schantz, he states his belief that by providing 
information and helpful advice on prevention of pet- 
borne zoonoses, the veterinarian achieves positive rein- 
forcement of the veterinarian-client bond (33). This 
statement echoes what Schantz’s voice maintains in the 
7 articles he authored or in which he was mentioned—
that veterinarians need to be engaged in the education of 
others about parasitic  zoonoses (13, 19, 24, 28–30, 33).

Candace Allert, DVM, featured in 2 of the 39 analyzed 
articles, wrote a 1996 Veterinary Forum piece in support 
of legal protection for veterinary professionals in the event 
of negative consequences when pet owners are unaware or 
uneducated about zoonotic threats. A consent or release 
form is a good suggestion (25). Wendy Myers, mentioned  
in 3 of 39 articles, was also a source of specific messages or 

deliverables (like pamphlets) that could be used by 
veterinarians and clinic staff for clients. Spokespeople 
for the field have remained a presence in popular 
literature since the 1990s (Figure 1). The reliance on 
select individuals as speakers for the entire field may 
be a weakness, as momentum may not be continued 
after those individuals transfer out of particular roles. 
However, having a recognizable authority and source of 
reliable information can also be a strength.

The Role of Veterinarians in Communication 
About Parasitic Zoonoses: An Analysis of the Peer-
reviewed Literature
The peer-reviewed literature shows there has been 
strong historical public support for the veterinary pro-
fession’s focus on large-scale societal needs, such as food 
animal health and the health of animals used for trans- 
portation (59).  The One Health concept is not new, but 
under its umbrella a new generation of veterinarians, 
physicians, ecologists, biologists, and social scientists 
is shaping the concept in novel ways (60). While the 
concept was embraced in the 19th century, collaboration 
between human and veterinary medicine was relatively 
diminished in the 20th century (61). In the United States, 
the attacks of September 11, 2001, and contempora- 
neous anthrax scares have both been implicated in 
contributing to heightened interest in public health 
and zoonotic risks; however, references to the shift of  
veterinarians away from fields associated with public 
health roles were being highlighted at the same time (3). 
In fact, some papers specifically discussed the emerging 
dichotomy between public and private practice and the 
urgent need to strengthen the public practice component 
of the profession (59). At the outset of the 21st century, 
a survey of physicians and veterinarians in Wisconsin 
concluded that communication between veterinarians 
and physicians about zoonotic disease was largely 
absent (62). 

In more recent years, the role of veterinarians in commu-
nications surrounding zoonoses has undergone somewhat 
of a reframing with the advent of a One Health approach 
to disease. It has been in this emerging body of literature, 
including peer-reviewed sources, that interdisciplinary 
collaboration has been strongly highlighted, and discussion 
of the role of veterinarians in public health and education 
has resumed. A plea for the close collaboration between 
veterinary and public health professionals within the One 
Health concept has been described and often emphasizes 
veterinarians’ strong foundations in health, comparative 
medicine, and preventive medicine (15, 63–64). Moving 
forward, it is likely we will see more transdisciplinary 

https://www.vbma.org/


 J Am Holist Vet Med Assoc • Volume 69 Winter 2022ISSN 2474-1906

  
37

collaborations, integrative research, and capacity building 
among universities, government agencies, non-governmental 
organizations, policymakers, practicing physicians, veteri-
narians, and the general public (65). More calls are being 
heard for collaboration among veterinarians, physicians, 
and public health officials in the areas of individual health, 
population health, and comparative medicine research for 
the control of zoonoses. This is important as the veterinary 
profession moves forward (64).

Physicians have historically viewed veterinarians as well-
suited for a role in providing education on zoonoses to 
the public. Interestingly, this role is heavily discussed in 
human medical journals (62, 66-67). The importance of 
health communication is well-recognized in the medical 
community, but according to some, is at times relatively 
underappreciated in veterinary medicine (68). In the afore-
mentioned study conducted by Grant and Olsen, a survey of 
physicians and veterinarians in Wisconsin was carried out 
to assess the risk for and prevention of zoonotic diseases 
in immunocompromised persons (62). The authors found 
that the views held by veterinarians and physicians about 
the risks posed by certain infectious agents and species of 
animals were dramatically different, and in reality, both 
types of medical professionals communicated very little 
about zoonotic issues. The study also verified the belief 
of physicians that veterinarians should be involved in 

many aspects of zoonotic disease prevention, including 
patient education (62).

In a survey of veterinary clients performed by Steele 
and Mor, most respondents (84.1%) subscribed to a view 
that veterinarians have a primary responsibility for 
providing information about zoonoses, yet less than 
half (48.1%) recalled ever receiving information from 
their veterinarian (69). Nearly half of the respondents 
indicated that medical professionals played a role in 
providing information about zoonoses, yet less than one-
fourth recalled receiving information from their doctor 
(Figure 2) (69). Despite these discrepancies, there seems 
to be good support from clients for education delivered 
by the veterinary professional. Many studies have reported 
on a number of public health concerns relating to client 
awareness. Owners are not always thought to be fully 
aware of the zoonotic parasites that can be carried by 
their pets or the modes of transmission; therefore, the 
need for veterinarians to play a greater role in client 
education is underscored (70).

These studies present an interesting juxtaposition to the 
findings from the thematic analysis of the popular veteri- 
nary science articles, in which veterinarians felt that 
physicians should increase communication with patients 
about parasitic zoonoses. This perceived disconnect 

Figure 2.  

1990 2000 2005 2010 2020

Numerous 
veterinary 
magazines and 
pamphlets publish 
details about life 
cycle, transmission, 
and disease 
symptoms 
associated with 
parasitic zoonoses. 

Researchers and 
veterinarians gather in 
roundtables to discuss 
how to better combat 
zoonoses. 
Spokespeople arise 
within the field.

A survey of 
physicians and 
veterinarians in 
Wisconsin reveals 
that communication 
about zoonotic 
disease between the 
groups was lacking.

Sources:
Popular veterinary science magazines
Peer-reviewed veterinary medicine literature
Peer-reviewed human medicine literature

Created in BioRender

Companion Animal 
Parasite Council 
publishes 
guidelines to 
"protect the health 
of pets, enhance 
the safety of  the 
public and 
preserve the bond 
between pets and 
people."

1995

A survey finds that 
clients expect 
physicians and 
veterinarians to 
share information 
about zoonoses, but 
less than half of the 
participants recalled 
their veterinarians 
and physicians 
providing this 
education

2015

The One Health 
Movement is 
reframed and 
defined.

The role of veterinarians in addressing parasitic zoonoses: a summarized timeline

Sources:
Popular veterinary science magazines
Peer-reviewed veterinary medicine literature
Peer-reviewed human medicine literature 
Created in BioRender
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warrants further exploration. Veterinarians may be rela-
tively less aware of the importance of zoonoses than is 
desirable, and physicians may fail to recognize zoonoses 
or concentrate on treating the individual patient rather 
than emphasizing disease control. Nonetheless, there 
are numerous opportunities for improved dialogue and 
reporting (71). There is a role for both veterinary and 
human medical practitioners to communicate about zoo-
notic diseases in order to improve public awareness and 
animal and human health. Physicians and veterinarians 
have many opportunities for partnership to promote the 
wellbeing of people and their pets (12). Control and 
prevention of zoonoses are perhaps best achieved by  
enhancing communication between physicians and veteri-
narians themselves in order to facilitate better communi-
cation with clients and patients (12).

As an example of the synergistic momentum that can 
occur with interdisciplinary collaboration, the CDC has 
partnered with the American Academy of Ophthalmology 
to determine how often cases of ocular toxocariasis were 
occurring (72). Outreach to medical professionals led to 
improved awareness and decreased incidence of unrec-
ognized cases. Partnerships with state and local health 
departments have produced tangible improvements in 
areas such as community approaches to pet hygiene. Taken 
by themselves, these measures may seem fragmented or 
insignificant. Utilizing a One Health approach can result 
in comprehensive positive change by providing improved 
and diverse communication, collaboration, prioritization 
of awareness, and a means to address misconceptions.

A Path Forward: Remaining Questions
The popular veterinary science literature emphasizes the 
role of veterinarians in educating clients about hygiene 
in order to protect the health of their pets and children. 
Both the popular and peer-reviewed literature emphasize 
the need for veterinarians and physicians to collaborate in 
communication and education in order to decrease trans-
mission of parasitic zoonoses. There are remaining gaps 
and questions that must be addressed in order to achieve 
the goal of an integrated and communicative approach.

What changes in public perception, awareness, and 
knowledge about parasites are occurring?
In 2017, researchers in Qatar surveyed 150 cat and dog 
owners regarding parasitic zoonoses. Only 54% of owners 
were aware of transmissible diseases between animals 
and humans. The terms zoonosis and zoonotic disease(s) 
were unknown by 88% of the respondents, and almost 25% 
had no knowledge of transmission pathways associated  
with parasitic diseases (73). Practices such as the feeding of 

raw meat that has not undergone proper handling and 
preparation  to render it noninfectious reflect pet owners’ 
lack of understanding of potential zoonotic diseases (73). 
A 1986 study in the state of Georgia revealed that only 
63% of pet owners knew that their pets could transmit 
diseases to humans (74).  Just 54% of survey respondents 
in a 2008 study in Texas were aware that dogs can transmit 
worms to humans (75).  A need exists for raising awareness. 
A survey of Zimbabwean pet owners revealed that while only 
33% had experienced veterinarians initiating discussions 
about parasitic zoonoses, 90% wanted their veterinarians to 
do so (76). Veterinarians should not assume that clients are 
aware of these diseases, much less the hygiene practices 
necessary to protect themselves, their children, and their 
pets. Veterinary practitioners must have training in cultural 
sensitivity, needed for discussions in areas such as cooking 
and food preparation practices. Overall, veterinary clinic 
visits must provide the opportunity for client education in 
addition to examination and treatment of the pet (77).

Are we devoting a sufficient amount of time to providing 
this education during professional training programs?
Given the lack of public awareness of parasitic zoonoses 
coupled with increasing transmission of these diseases, 
there is arguably a growing need for veterinarians to help 
educate clients about not only the diseases themselves but 
also hygiene practices and other approaches to preventing 
transmission and/or disease. It is worth considering 
whether veterinarians are getting the training needed to 
have these conversations. Do veterinarians emerge from 
professional programs with a sound understanding of 
parasitic life cycles as well as a solid plan for broaching 
discussions with clients?  Some, even outside of the United 
States, have argued that the significance of zoonoses and 
the public health implications are often ignored, and rela-
tively limited resources are invested in investigating them 
(64).  In 2003 the American Association of Veterinary 
Medical Colleges called for the profession to increase  
veterinary students’ awareness of public health careers and 
promoted programming designed to encourage students 
to pursue opportunities in the areas of food safety, 
research, and ecosystem health (59). Previous research 
has also pointed out that links between veterinarians 
and human medical professionals could be fostered on 
a broader scale through combined veterinary/medical 
student training and continuing education, which would 
contribute to an improved consensus on zoonotic risks 
and prevention (62).

At an undergraduate level, courses in basic epidemiology  
(including outbreak investigation and disease surveil- 
lance), population medicine, infectious and parasitic  
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diseases (especially new and emerging or re-emerging 
zoonoses), and ecology should be part of the pre-veterinary 
core curriculum. Foreign diseases, especially zoonotic 
ones, need to be included in veterinary-focused curricula. 
Furthermore, students should learn the principles of 
ecology and ecosystems, either during pre-veterinary 
studies or at the beginning of formal veterinary training. 
At the post-graduate level, Master's degrees in preventive 
veterinary medicine, ecology and environmental health, 
or public health with an emphasis on infectious diseases 
can be offered to veterinarians seeking job opportu- 
nities in public health and/or wildlife management (78). 
Students should also acquire skills to enable under-
standing of the social sciences, an expertise that can poten-
tially influence community participation and response to 
disease control (79).

Development of veterinary curricula centered on or 
incorporating communication practices in general should 
continue to be prioritized. Additionally, training on the 
proper manner in which to discuss zoonotic disease 
with clients would be helpful. These recommendations 
also apply to the training of human medicine profes- 
sionals. Certainly, the clinical history taken in the 
primary care office should include questions about 
pets and occupational or other exposure to pet animals. 
Increased communication between primary care physi-
cians and veterinarians could improve treatment and 
prevention strategies for various pathogens and disease 
conditions (12, 80). 

There has been a shift over time in the definition of what 
comprises successful tools and approaches for client 
and public education. A community-based intervention 
comparing the effectiveness of pamphlets versus videos 
as education material found that videos led to increased 
adoption of health behaviors (81). In other study results, 
veterinarians (89% to 92%) and online information 
(39% to 51%) were the highest client-reported resources 
for vaccine and parasite education (82). The increasing 
effectiveness of videos and other technology-enabled 
tools in today’s public health communication milieu 
should be coupled with effective veterinarian-client 
conversations in the clinic. It is important to note that 
breakdowns or gaps in communication can also have an 
adverse effect on the veterinarian-client relationship (83).

With in-person conversations with clients, different 
decision-making models exist for veterinarian-client 
and physician-patient interactions. The 4E communica-
tion model (engagement, empathy, education, and enlist-
ment) from human medicine may also be useful in the 

veterinary medical space (84). In particular, with regard 
to zoonotic parasites, providing education about disease 
and empowering clients to make changes in hygiene, 
cooking, or other practices are important components.

How and why do veterinarians collaborate with others?
A health professional trained to provide care for both 
human and nonhuman species is a valuable asset as the 
world attempts to navigate cross-species transmission 
concerns, identification of infections, and recommen-
dations for interactions with companion animals (85). 
However, such dual-trained professionals are in the 
minority, and facilitating collaboration between vet-
erinarians and physicians and others is challenging. 
There are nonetheless many practical possibilities for 
improving and increasing these collaborations. Activities 
related to the One Health concept, particularly in 
universities, are being developed in recent years as 
evidenced by the creation of centers for One Health 
and the broader promotion of training exercises 
focused on zoonotic diseases of both viral and parasitic 
etiologies (60). Worldwide, symposia have provided 
opportunities for cross-sector collaboration among 
educational and research institutions, and this could 
help mitigate the impact of zoonoses on human health 
in low-resource areas (79). Specifically, conferences  
in which human and veterinary medical professionals  
are in attendance are often promoted as being beneficial 
in bridging the goals of different groups (61). Social 
networking opportunities are inherent at scientific 
meetings and conferences, and email distribution lists 
can aid in maintaining relationships (86).

Anholt et al in 2012 discussed the findings of a work- 
shop in which 16 experts involved in interdisciplinary 
collaboration were in attendance. It was determined 
that relationships critical to interdisciplinary collabo-
ration are best fostered in the presence of a third-party 
broker serving as a trusted intermediary between profes- 
sionals (86). Participants were presented with detailed 
scenarios with a wildlife, food animal, companion animal, 
and/or environmental component which enabled them to 
focus on important elements of interdisciplinary topics 
in the realm of zoonotic disease.

In recent years, One Health case study examples (rabies, 
plague, climate change) have also been implemented in 
evolving curricula to provide inter-professional oppor-
tunities for veterinary and medical school students to 
engage with one another (87). For example, parasitic 
zoonoses such as echinococcosis have been presented 
as models for collaboration to bridge knowledge gaps as 
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well as develop integrated control strategies (79). On a 
more practical note, simple implementable strategies at 
the level of clinical care are becoming more accessible  
and more widely articulated, including 1) education 
between medical professionals and the public on trans-
mission dynamics of zoonotic disease in situations where 
a human or animal in the household may be immunosup-
pressed, 2) advisement that wild species should not be 
kept as pets, and 3) education on risk management of 
zoonotic disease in the occupational setting (61).

The adaptation of new strategies by veterinarians in 
response to changing public awareness, and effective 
training in parasitology and communication are all 
necessary but insufficient to achieve the synergistic, One 
Health-style approaches that are optimal. Policies that 
expand the roles and the workforce of veterinarians in 
public health are needed (3). While veterinarians can do 
a lot of work by themselves to tackle public health educa-
tion and communication topics, they must also learn to 
advocate for the profession and forge needed collabo- 
rations and alliances in the longer term.

Final Thoughts
The question of how health professionals can all be better  
stewards with regard to public and client education is  
important and ongoing. In the age of the internet and with 
a growing body of misinformation, especially in the 
sciences, it becomes critical to both identify public  
misconceptions and to build more bridges between 
humans and animals, veterinarians and the public, and 
human and veterinary medical professionals. Miscon-
ceptions surrounding zoonotic parasitism have been 
discussed previously in the highly witty, poignant, and 
well-written publication entitled Eating Dirt (88). The 
author, Callahan, points out that contaminated soil is a 
major source of Toxocara spp infection, but then high-
lights that the EPA has estimated that children may 
consume as much as 200 to 800 mg of dirt per day. He 
humorously alludes to the real-life challenges faced by 
parents when attempting to curtail a child’s fascination 
with dirt and speaks artfully on the topic of educating 
clients on issues of public health in a way that both miti-
gates risk and also avoids feeding public hysteria. The 
brilliantly chosen examples in the article remind us that 
health guidelines created and promoted in the public 
realm should be evidence-based, but sometimes fail to be.

There is a wealth of public information to be found on 
global prevalence of parasites, parasitic exposure, routes 
of transmission, and biology. Zoonotic roundworms are 

a good example. There are also extensive reviews on the 
veterinary and public health aspects of this parasite.

One such article about toxocariasis highlights the fact 
that since endemic environmental contamination with 
Toxocara canis eggs cannot be substantially reduced, it 
is especially critical for veterinarians to educate the 
public about personal hygiene, hygiene practices (eg, 
removing pet feces from public areas in a timely manner), 
preventing children from consuming dirt, and other 
practices that emphasize the importance of prevention 
of parasitic disease. Additionally, there is a lack of stan-
dardized diagnostic criteria for human toxocariasis 
(63). This presents an opportunity for veterinarians to 
collaborate with physicians to create such criteria 
which will lead to healthier outcomes for both humans 
and animals. Communication by veterinarians is a key 
to accomplishing all of these goals, from educating 
and protecting one client’s family to effecting change 
and better health outcomes on a societal and public 
health level.
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Dog Color Patterns Explained 
by Modular Promoters of 
Ancient Canid Origin

Summary by W. Jean Dodds, DVM 
Editorial Committee

An integral component of canine diversity is exemplified 
by distinctive color patterns. These color patterns are 
believed to have arisen from mutation and artificial 
selection during and after domestication from wolves. 
Modern grey wolves are thought to have arisen from a 
single source approximately 25,000 years ago during 
the North American glacial retreat. How they evolved 
and are genetically controlled remains to be fully under-
stood. In other mammals, variation at the agouti-signaling 
protein (ASIP) gene controls the temporal and spatial 
distribution of yellow and black pigments. ASIP alleles 
associated with yellow are dominant to those associ-
ated with black. Although dominant yellow is abundant 
in dogs from diverse geographic locations, the most 
common coat pattern of modern wolves is agouti, in 
which the body has banded hairs on the dorsum and a 
light-colored ventrum. 

The investigators in this study identified independent 
regulatory modules for ventral and hair cycle ASIP 
expression that control melanin pigmentation of skin, 
hair, and eyes. Characterization of their actions and  
evolutionary origins revealed structural variants that 
defined multiple alleles for each regulatory module. 
These alleles combine in different ways to explain 5 
distinctive dog color patterns. Phylogenetic analysis 
reveals that the haplotype combination for 1 pattern 
is shared with Arctic white wolves, and its hair cycle-
specific module probably originated from an extinct 
canid that diverged from grey wolves more than 2 million 
years ago. Natural selection for a lighter coat during the 
Pleistocene period allowed for widespread color varia-
tion in dogs and wolves.

The comparative analysis of ASIP haplotypes along with phylo-
genetic results suggested an evolutionary history whereby 
multiple derivative haplotypes and their associated color 
patterns arose by recombination and mutation from 2 ances- 
tral configurations of a white wolf and a grey wolf, both present 
in the late Pleistocene era.  The distribution of derivative hap-
lotypes explained color pattern diversity not only in dogs but 
also in modern wolf populations across the Holarctic. Both 
white wolves in the North American Arctic and yellow wolves 
in the Tibetan highlands are consistent with natural selection for 
the light coat color. The haplotype represents introgression 
into Pleistocene grey wolves from an extinct canid lineage 
that diverged from grey wolves more than 2 million years ago. 
The introgression as well as the mutation from it occurred 
prior to 33,500 years ago, based on direct observation from 
an ancient wolf sample.

ASIP color pattern diversification likely occurred early during 
dog domestication. This theory is consistent with the wide 
distribution of dominant yellow across modern dog breeds 
from diverse locations and also with the dingo, which was 
introduced to Australia at least 3500 years ago and is often 
dominant yellow.  Yellow was not preferred for all domes-
ticated dogs, however. The black color pattern on the backs 
of Zhokov island sled dogs living in Siberia 9500 years ago 
allowed them to be easily distinguished from white-colored 
wolves in the Arctic. 

In summary, natural coat color selections in wolves are 
likely from Pleistocene adaptation to Arctic environments 
and genetic exchange. Introgression, demographic history, 
and the genetic legacy of extinct canids played key roles in 
shaping diversity in both dogs and modern grey wolves.
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Abbreviation
ASIP Agouti-signaling protein
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Efficacy of Feeding a Diet Containing a High 
Concentration of Mixed Fiber Sources for Management 

of Acute Large Bowel Diarrhea in Dogs in Shelters

Acute large bowel diarrhea is a common problem in dogs, 
whether caused by parasites, dysbiosis, nutritional upset 
(dietary indiscretion), or stress. Dogs entering shelters 
come from various backgrounds, mostly unknown, and 
are often transported long distances before reaching the 
shelter. Thus, shelter dogs can suffer from any or all of the 
above pre-existing conditions.

Acute large bowel diarrhea involves soft feces and 
signs of colonic irritation such as hematochezia, mucus, 
or straining to defecate. It does not include depres-
sion, inappetence, vomiting, or weight loss. Returning 
the intestines to normal function entails reducing the 
colonic inflammation, restoring the colonocytes to normal, 
firming up the feces, and correcting the dysbiosis. Both 
insoluble and soluble, or fermentable, fiber contributes 
to the normal functioning of the large intestines.

This study was well designed and double-blinded, and the 
results were clear: Increasing the amounts of both soluble 
and insoluble fiber in affected dogs improved outcomes. 
At the start of the study, 100% of the dogs in the high 
fiber group had fecal scores <5 as compared with only  
55% of dogs in the control group (a). However, the number 
of dogs in both high fiber and standard diet groups was 
small, 11 in each. Parasites were detected in some dogs (1 
dog confirmed with Giardia cysts in the high fiber group, 
2 dogs confirmed with Giardia cysts in the control group, 
and 2 dogs in each group confirmed with both Giardia 
cysts and Cryptosporidium oocysts). All affected dogs 
were administered fenbendazole (50 mg/kg, PO, SID x 5 
days) and metronidazole (10-15 mg/kg, PO, BID x 5 days), 
though clinical experience has shown Giardia commonly 
persists after just 1 treatment course. In addition, fecal 

antigen testing was not performed, lessening the 
chances of detecting parasites such as Trichuris vulpus, 
which shed eggs intermittently, possibly resulting in 
negative fecal results in the presence of infection. Pro-
biotics were not given. Nestle Purina PetCare funded the 
study, and their diets were compared (b, c). There was 
no available diet history before entry into the shelter; 
diets fed prior to the study were variable, based on 
food donated to the shelter; and there was no follow-up 
as to how the dogs did once they were placed back on 
regular diets.

It is a challenge for veterinary practitioners to find fiber 
percentages either in real food or in pet diets except for 
veterinary prescription diets. The high fiber diet used in 
this trial was 20% versus 6% fiber in the standard diet. 
If the veterinarian and owner want to add fiber to the 
dog’s usual diet, in this reviewer’s experience, signifi-
cant amounts of soluble and insoluble fiber can be found 
in legumes (boiled beans or green peas), grains (oats, 
rye, chia, barley, buckwheat), and some green vegetables 
(broccoli, Brussel sprouts).

Endnotes

a.  Purina® Fecal Scoring Chart, Purina® Institute, St. Louis, 
Missouri

b.  Purina® Pro Plan® Veterinary Diets EN Gastroen-
teric Fiber Balance®, Nestle Purina PetCare, St. Louis, 
Missouri

c.  Purina® Pro Plan® Savor® Adult Shredded Blend Chicken 
& Rice Formula, Nestle Purina PetCare, St. Louis, Missouri
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concentration of mixed fiber sources for management of acute large bowel diarrhea in dogs in shelters. 
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Reviewed by Lea Stogdale, DVM
Editorial Committee
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Effect of Personal, Food Manufacturer, and Pet 
Health Statements Made by a Veterinarian During a 
Pet Wellness Appointment on a Dog or Cat Owner’s 

Decision to Consider Changing Their Pet’s Diet

Reviewed by Odette Suter, DVM

Pets are increasingly viewed as family members, a point 
that pet food marketing companies use in their strategies 
to influence pet parents (1). With the addition of freely 
available information from many sources, including the 
internet, other pet professionals, and friends, it may 
appear that pet parents might not be receptive to recom-
mendations from their veterinarians. Compounded by 
limited knowledge of the subject as well as the over-
whelming number of pet foods available, veterinarians 
might be reluctant to broach the subject with their clients. 
Diet can also be a sensitive topic and may be difficult to 
address, particularly when recommending changes to 
a client who appears passionate about the diet they are 
currently feeding. A previous study revealed that only 
60% of veterinarians discussed pet nutrition with their 
clients, and only 12% made recommendations to affect 
health-related challenges (2).

This survey-based study was conducted to determine 
the willingness of pet owners to discuss diet and make 
changes based on their veterinarian's recommendations. 
One hundred twenty pet owners presenting dogs or cats 
for a wellness exam at either a veterinary teaching 
hospital or low-cost veterinary clinic were given 2 surveys, 
1 prior to meeting with the veterinarian and 1 imme-
diately after the exam. The study evaluated 3 types of 
statements to assess which would be most impactful in 
helping pet parents consider a change in their pets 
current diet. Personal statements such as a veterinar-
ian’s pet food preferences seemed to be the least effec-
tive; discussing nutritional influence on a pet’s health as 

well as the veterinarian’s opinion on a pet food manu-
facturer were more likely to sway pet owners. Though 
the study was based on a relatively small yet diverse 
population of pet owners with no follow-up conducted, 
the results showed the majority of pet owners were 
willing to entertain changes, even if they expressed 
being extremely happy with their current pet food. 
The survey also demonstrated that pet owners valued 
factors such as pet health, diet ingredients, a veteri-
narian’s recommendation, and a pet’s preference over 
convenience, type of diet (grain-free, raw, organic, 
natural), cost, and variety. Furthermore, the authors 
found that a close veterinary-client-patient relation-
ship positively inf luenced pet owners in their pets’ 
nutritional choices.

For veterinarians who may erroneously assume that 
most pet owners are opposed to entertaining different 
diets for their pets, these data may encourage a nutrition 
discussion with clients.

References
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VBMA and ACVBM Update

Conference Offerings
Educate and Enlighten 

By Cynthia Lankenau, DVM 

The VBMA presented a track at the AHVMA Conference 
in West Palm Beach, Florida, September 10-13, 2022, beginning 
with an urban "survival" herb walk to see what was 
growing within a block of the hotel. It was amazing what 
we found: A tangerine tree (Citrus tangerina), a well-
used herbal medicinal for GI food stagnation, was in the 
hotel lobby, as was pothos (Epipremnum aureum), a plant 
known to improve air quality.  Agave (Agave americana), 
a natural sweetener and base for tequila, and hibiscus 
(Hibiscus spp), an anti-hypertensive metabolic herb, were 
both seen in the outside walkway.  There were only a 
few "weeds" found, but among those discovered were a 
cleavers species, Galium aparine, a prime lymphatic, and 
artillery plant (Pilea microphylla). Artillery plant has 
been used medicinally throughout the world. In China 
it is used for fluid retention, in Jamaica for asthma, and 
in Barbados it is a common remedy for bowel disorders.  
Several trees also grabbed our attention, including 
loquat tree (Eriobotrya japonica), whose fruit is a wonderful 
cough treatment, and senna tree (Senna alexandrina), 
whose fruit (pods) and leaves have a laxative effect and 
are used to treat constipation. All these species were 
found within sight of the hotel lobby.

Our speaker tract featured Renee Crozier, RH(AHG). 
Renee, a clinical practicing herbalist, provided many clinical 
pearls during her five hours of lectures covering herbs 
for parasites and skin issues as well as the importance 
of evaluating energetics to properly diagnose any case. 

Andrographis (Andrographis paniculate) can help dissolve 
biofilm and flush the gallbladder. Bidens (Bidens pilosa) is 
specific for lingering coughs while also helping to support 
the intestines. Renee has great respect for the use of corn 
silk (Zea mays) to help guide toxins out of the body. Her 
talks continued with a discussion on herbals to support 
grief, including adaptogens; nootropics like bacopa 
(Bacopa momnieri); gotu kola (Centella asiatica); and 
nervines, like blue vervain (Verbena hastada) and hawthorn 
(Crataegus oxyacantha). Her final lecture focused on the 
use of flower essences in animals.  She supports hand-
crafting flower essences and provided in-depth directions 
for this. The flower essence Agrimony (Agrimonia eupatoria) 
is specific for a Heart/Kidney disconnect. It was nice to 
have a new face lecturing for the VBMA.

The American College of Veterinary Botanical Medicine 
(ACVBM) held its annual virtual conference on October 22, 
2022.  Signe Beebe, DVM, spoke for four hours on "The Art 
of Combining and Modifying Chinese Herbal Formulas." A 
dynamic speaker, she gave a thorough foundation on the 
topic. Jim Skoien, L.Ac., concluded the conference by 
sharing his thoughts on principles, strategies, and practical 
steps for formula modifications.  Recordings are available 
at www.acvbm.org. The ACVBM has been methodically 
building plans for future advanced herbal education, and 
our website is developing a training page, “Path to Become 
a Master Herbalist.”

http://www.acvbm.org
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Council of Elders News

Though the COVID-19 pandemic has left permanent 
impressions on us all, we continue to strive as individuals 
and as a group to regain our balance, continuing to learn, 
grow, and promote healing in our patients, those around 
them, and the world at large. The AHVMA can provide 
support on this journey.

The 2022 AHVMA Conference in West Palm Beach, Florida 
was full of joy, hugs, learning, inspiration, and healing. 
Vendors, speakers, staff, board members, veterinary 
students, Council of Elders (COE), first-timers, and confer-
ence regulars nourished each other in a lovely town with 
free rides to the beach, a nice hotel, and lecture rooms 
near the exhibit area.

The COE offerings this year brought a message of recon-
nection, strength, support, and fun. Each morning, the 
Sunrise Gathering brought us outside in the balmy air. 
Shauna Cantwell, DVM, lovingly guided us through Qi 
Gong exercises to gather, replenish, and spread healing 
energy from Earth and Heaven to ourselves and those 
around us. These morning inspirations helped us begin 
each day of lectures with gathered love and purpose.

The Forum was an evening of joy and kinship with 
members old and new, led by long-time AHVMA member 
and new COE member Sue Swanson, DVM, who intro-
duced us to InterPlay. This is an active and creative way 
to use play and movement to help us reconnect with our 
inner wisdom. We played together with restricted or 
freely moving bodies and soaring spirits. The evening 
closed with a gratitude circle that swelled with thanks 

for the ability to be together in-person with fellow 
healers. One member shared she was out of pain for 
the first time in years during the forum. The confer-
ence banquet was gently opened with a prayer by COE 
member Mark Haverkos, DVM. The awards ceremony 
honored leaders in the AHVMA. Carvel Tiekert, DVM,   
received the Distinguished Service Award  for  his great  
vision, service, and philanthropy. Dan Paris received 
the Innovation Excellence Award for his tireless  years 
of providing us with the tools we need to practice our             
passion. The Holistic Educator of the Year Award  was 
given to Laurie Dohmen, VMD, for her creativity and 
excellence in promoting holistic medicine instruc-
tion. Barrie Sands, DVM, won the Holistic Practitioner 
of the Year Award for her pioneering efforts in applying 
quantum field thinking to expand the possibilities of                        
healing for both animals and people. The Carvel Tiekert 
Lifetime Achievement  Award was presented to Mary 
Battistella, DVM, for her decades of  teaching, lecturing, 
and sourcing  acupuncture  lectures for the AHVMA. 
Howard Rand, DVM’s zest in  practicing veterinary  
medicine  well  into his 80s was honored by The Ancient 
Practitioner  of the  Millennium  Award. 

This year’s conference was a welcome return to in-      
person gatherings. As we remembered the past, we also 
moved towards the future with renewed energy and 
wisdom. Join us next year in San Diego, CA. Plan now 
to take some time for yourself at next year's COE 
Healer Heal Thyself  Retreat, to be held in conjunction 
with the 2023 AHVMA Conference in San Diego, CA.

Reflections
on Retreat

and Conference
By Jean Hollenstein, DVM  
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Council of Elders Founders Series

We honor and remember Don Griffith, DVM, and Howard 
Rand, DVM, both of whom made a huge impact on the 
AHVMA, led the way with successful practices using 
many modalities, and found time to thrive with family 
and community. They were often photographed
together, helping in many ways at AHVMA conferences 
and COE retreats.

Donn Griffith, DVM 1941-2020
Dr. Donn Griffith, DVM, was one of the earliest founding 
members of the AHVMA. His curiosity about alternative 
modalities made him a leader and a mentor to many
veterinarians stepping into integrative medicine. He is 
a brilliant example of the many ways we can serve our 
clients, the AHVMA, and the broader human/animal com-
munity and be a life-long student. While active in many 
arenas, Dr. Griffith always seemed calm and compas-
sionate. He was proud to be a veterinarian.

Dr. Griffith graduated from Purdue University College of  
Veterinary Medicine in 1968, earned a Master's degree 
from The Ohio State University in 1972, and then opened 
his first practice, the Animal Medical Center, in Columbus, 
OH. Introduced to holistic approaches, he became 
certified in acupuncture through the International 
Veterinary Acupuncture Society (IVAS) and then earned 
Chinese herbal and chiropractic certifications to best 
serve the small animals, horses, and even wild animals at 
the Columbus Zoo and Aquarium which were under his 
care. Columbus drivers tooted horns as they saw a lightly 
tranquilized circus tiger in the back seat of his car. His 
Ohio Holistic Veterinary Hospital continued to serve 

conventional clients while more animals were brought 
from hours away for his holistic care. Dr. Griffith also 
started the first veterinary service in West Yellowstone, 
Montana in 1980, where he built a wonderful retreat 
for his family—with great  fishing, of course. His family 
was often around the practice. He even received his 
naturopathic  medical  license  and adapted these skills 
to his family and patients. 

Always of service, Dr. Griffith educated all ages about 
pet care through a radio show, TV segments, hosting 
lectures at his practice, and even visiting schools. 
He was a consultant for the Veterinary Information
Network on alternative and complementary medicine.

During the early years of the AHVMA, Dr. Griffith volun-
teered to video record the annual AHVMA conference 

Remembering Drs. Donn 
Griffith and Howard Rand 

By Christina Chambreau, DVM 

The Founders Series highlights members that have 
made an impact on the AHVMA

COE Founder Dr. Donn Griffith (right) with
son Bryan (left)

COE Founders Dr. Donn (right)  and Dr. 
Howard (left)
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lectures, which had only one track at the time, and 
continued to help anyone having technological diff i-
culties. As a passionate photographer, he also docu-
mented the joy of the conferences until Dr. Howard Rand 
took over. 

Dr. Griffith was President of the Board of AHVMA from 
2007-2008. Dr. Carvel Tiekert appreciated Dr. Griffith, 
saying, “As Executive Director of AHVMA, I remember 
Donn as one of those people that you could ask almost 
anything and he would help.” He was a member of the 
Council of Elders for years and in 2005 hosted the 
COE's Healer Heal Thyself retreat for over 35 members 
in West Yellowstone. He and his wife, Gayle, organized 
organic fresh food meals, herb walks, boat rides, and 
wildlife viewing in Yellowstone National Park. Dr. 
Mark Haverkos recalls Dr. Griffith at the following 
year's retreat as a wild man, using his fishing skills to 
catch enough crawdads for the meal while teaching 
others how to catch them. He was famous, especially 
with  his family, for always being prepared. Learn more 
about this amazing Renaissance man in Volume 62 of 
JAHVMA, Spring, 2021. 

Howard Rand, DVM, 1934-2022
One of the joys of learning holistic approaches to life 
is recognizing your passions, then finding ways to use 
them fully. Dr. Howard Rand was another example of 
successfully doing this. He loved his veterinary  
practice, photography, family, and exploring longevity.

A zoo veterinarian recognized Dr. Rand’s love for animals 
early on and inspired him to pursue veterinary medicine. 
He graduated from Auburn University College of  Veteri-
nary Medicine, and in 1974, he was certified by IVAS.

When Dr. Rand opened Horse and Hound Veterinary 
Practice in Marietta, Georgia, students and faculty from 
a local chiropractic college prompted him to learn ap-
plied kinesiology and apply it to animals. He continued 
throughout his life to learn new modalities to incorpo-
rate into his practice. After building in Sarasota, Florida, 
he could not leave his faithful clients in Marietta, so he 
split his time between both practices.

Dr. Rand’s love of his clients, patients, and medicine 
shines through in his own words:

“Most of all—I passionately love what I do. It’s my work 
involving the care of animals that gets me up every 
morning—and being with the people who love them.
 

The key to my longevity is that simple. And of course, ani-
mals increase longevity.”

For many years, Dr. Rand brought his generosity and love 
of photography to the AHVMA annual conferences. He 
took wonderful photos and gave away the prints to all. 
Eventually, he allowed a donation box to be placed on the 
table. One of the COE's Healer Heal Thyself Retreats was 
hosted by Dr. Rand and his wife, Nanci, at their home in 
Sarasota. Providing accommodations, space for classes, 
local relaxation at healing spots, beaches, and more 
helped us all leave more deeply healed.

We can look to Dr. Rand’s life for clues to longevity and 
health, in addition to following one's passions.  Even as 
a young boy, he aimed to live 150 years or at least to a 
ripe old age and in good shape; he took good care of his          
body. In Chinese medicine, the antler symbolizes and 
brings health and longevity. Every day Dr. Rand looked 
at a fuzzy deer antler that he kept in his exam room to 
serve as a constant reminder. Since he loved classical 
music, he volunteered four days a week as an usher at the 
Sarasota Opera House. Again—an example for us all to 
follow our passions.

Though not at the banquet this year, the COE sent his 
award, The Ancient Practitioner of the Millennium Award, 
and a very old camera to Dr. Rand. Since he was 
approaching his 88th birthday, many members signed 
a card.  He was so happy and honored, showing them to 
family and friends a few days before his passing.

Dr. Rand continued to work and enjoy his clients on a
limited basis until days before his stroke. The day before 
his 88th birthday he came to the clinic to see clients. He 
died two weeks after his birthday. His was a life fully 
lived to the last moment.

Dr. Howard Rand (left) with  Mark 
Haverkos (right)
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AHVMF Update

By Darlene Knowles, AHVMF CFO/Executive Director

Winter Update:
Funding Available and 

Fundraisers 

Research Funds Available
The American Holistic Veterinary Medical Foundation 
(AHVMF) has over $137,000 available for non-specified 
research studies, over $80,000 earmarked for homeo-
pathic research, and over $41,000 allocated for cancer 
research. 

Deadlines for grant proposals are January 15 and June 15 
of each year. Grant application instructions can be found 
on our website. 

Silent Auction
Thank you all who participated by donating and/or 
purchasing items. We raised over $9,000 to go towards 
our Student Education Grants for a trip to next year’s 
AHVMA Annual Conference.

Winter Fundraiser
The fundraiser is scheduled for November 15 through 
December 31, 2022. Proceeds raised will benefit research 
in integrative and holistic veterinary medicine. Please 
share this information within your social circle. Donate 
by credit card on our website. If you prefer to mail a 
check please contact Darlene at darlene@ahvmf.org.

https://www.ahvmf.org/index.php/what-we-do/grants-scholarships
https://ahvmf.org/
mailto:darlene%40ahvmf.org?subject=
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By Lisa Melling, DVM

AVH Update

Veterinary Homeopathy:
Conferences, Courses,

and Certification

The Academy of Veterinary Homeopathy (AVH) has 
many exciting updates. At the recent AHVMA Confer-
ence in West Palm Beach, AVH presented a full day of 
lectures in homeopathy which were attended by many 
new colleagues interested in this healing art. The lectures 
were given by Lisa Melling DVM, CVH, CVSMT, who 
presented 6 hours of material. Her talks began with an 
introduction to veterinary homeopathy and finished 
with advanced cases in which homeopathy provided 
healing for elderly patients that could not be helped 
with allopathic medicine. Meanwhile, in the Exhibi-
tion Hall, fellow board members Rosemary Manziano 
and Martha Lindsay staffed the AVH booth and shared 
their passion for the AVH and veterinary homeopathy 
with conference attendees. 

Congratulations to Laura Weis DVM, CVH, a dedicated 
member of the AVH Board of Directors, and now our 
newest certified veterinary homeopath. For those 
interested in learning veterinary homeopathy and 

becoming eligible to qualify as a Certified Veterinary 
Homeopath by the AVH, there are now two post-graduate 
courses available in classical homeopathy. Both courses 
are open for registration to veterinarians and third- 
and fourth-year veterinary students. Start dates for 
both courses begin in the late spring and early summer 
of 2023: The Master Course: www.pivh.org and the Foun-
dations Course: www.vethomeopathy.org. Successful 
completion of either course qualifies graduates to apply 
to become a Certified Veterinary Homeopath. 

The AVH offers continuing education for our fellow 
homeopaths. Save the date: The Academy of Veterinary 
Homeopathy is excited to announce our 2023 in-person 
annual conference, October 6–7, at the same location as 
the 2023 AHVMA Conference in San Diego. We will be 
sending out a call for papers soon and welcome submis- 
sions from AVH members. Stay tuned for more infor-
mation on the AVH website (theavh.org) and on the 
AVH forum. We would love to see you!

http://www.pivh.org
http://www.vethomeopathy.org
http://theavh.org
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Volume 66, Spring 2022
PERSPECTIVES

11…  Words Matter: Integrative Veterinary Medicine 
and the Role of the Practitioner in Expanding 
Awareness  
Neal J. Sivula, DVM, PhD, MDiv

16…  Companion Animals and Human Health: The 
Human-Animal Interaction 
Laurie Dohmen, VMD, MS

24…  Pets and Poverty: A Call to Action  
Jon Geller, DVM

30…  A More Meaningful Approach to Companion 
Animal Euthanasia  
Kathleen Cooney, DVM 

 CAVM IN PRACTICE

36…  Homeopathy in the Rapid Resolution of Swimmer 
Puppy Syndrome in Two Puppies  
Lisa Melling, DVM

Volume 67, Summer 2022
SCIENTIFIC REVIEWS

11…  Essential Oils in Veterinary Wound Management: 
A Review of Current Literature   
Carol L. Falck, VMD 

23…  D-mannose Use for Bacterial Urinary Tract 
Infections in Dogs and Cats  
Elizabeth DeLomba, DVM, MBA

30…  From Honey to Venom: An Overview 
of Apitherapy  
Laurie Dohmen, VMD, MS Sc

Volume 68, Fall 2022
PERSPECTIVES

18…  A Perspective on Glyphosate: The Expanding 
Prevalence of This Chemical Herbicide and Its 
Vast Impacts on Human and Animal Health  
Katie Kangas, DVM 
DOI: https://doi.org/10.56641/HAVK8952 

SCIENTIFIC REVIEWS

22…  Overview of the Heart’s Intelligence: A Dynamic 
Perspective into the World of Energetic Wellness  
Barrie E. Sands, DVM 
DOI: https://doi.org/10.56641/LDSI6326

31…  Music and Sound Modalities to Enhance 
Pain Management  
Susan O. Wagner, DVM, MS 
DOI: https://doi.org/10.56641/KOJI3412  

Volume 69, Winter 2022
PERSPECTIVE

10…  Veterinarians Will Save More Than Their 
Patients by Acting on Climate Change and 
Embracing Sustainability 
Colleen G. Duncan, DVM, MSc, PhD, William E. 
Sander, DVM, MPH, Michelle Dennis, DVM, PhD 
DOI: https://doi.org/10.56641/CGYO3028 

23…  Advances in Treating Immune-Mediated 
Disease: Old Systems Yield New Approaches 
Steve Marsden, DVM, ND, MSOM 
DOI: https://doi.org/10.56641/BEYD2448

SCIENTIFIC REVIEW

31…  The Evolving Role of Veterinarians in Public 
Education and Communication about Parasites 
Shelby M. Cagle, BS, Ashley K. McGrew, DVM, PhD 
Nicole C Kelp, PhD 
DOI: https://doi.org/10.56641/EMYE3776

2022 Scientific Reports
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Classifieds

MAINE

Holistic Practice for Sale: Yarmouth Maine
Successful alternative practice in business since 2003.  
Located 20-30 minutes from Portland.  This is the only 
holistic practice in the area.  Great clientele and patients.  
Practice currently provides a good income with 3 days of 
appointments.  If desired, practice can easily be expanded 
as there is always a 3+ month wait list for new clients. 
Modalities offered: acupuncture, chiropractic, homeopathy, 
Chinese herbal medicine, TCVM food therapy, and nutrition.
Contact Dr. Ruth Dalto:  rdalto@myfairpoint.net 

PENNSYLVANIA

Small but very busy integrative practice offering holistic 
and alternative medicine including Chinese Herbs, 
homeopathic, holistic, and routine veterinary medicine, 
vaccines, surgery, and dentistry. Limited large animal 
with great potential. The only clinic in area offering 
alternative services. Located in a pleasant small town 
close to Erie, PA. Turnkey.  Owner wants to retire.  Home 
phone 716-252-6535; Email papavet8@gmail.com

VIRGINIA

Holistic Veterinary Consultants – Est. 2011 
Integrative medicine, acupuncture, ozone, laser, wellness, 
nutrition counseling, telemedicine, palliative care, house 
calls, and more! Are you a “ free spirit”? Set your own hours 
and practice the kind of medicine you believe in for a fabulous 
clientele with over 1000 patients.
Location is in the beautiful New River Valley of Virginia. 
Owner is seeking retirement and a person to buy into the 
business in the near future. Owner will continue as a 
mentor for up to one year.   Contact Dr. Marjorie Lewter: 
540-392-4773 margelewter@gmail.com  

WASHINGTON

Darling newly remodeled 1906 established holistic veteri-
nary clinic in Bellingham thriving neighborhood needs a 
holistic vet to take over! We are moving into retirement. 
We want to rent the building for $2500/month plus utilities 
if you want to start fresh or option to buy the practice. 
Currently grosses $250K working part time. Modalities: 
herbs, chiropractic, acupuncture, NAET, but you can mold 
it to yourself and your skills. Email: wholepetvet@gmail.com  
www.nwholisticpetcare.com.

CALIFORNIA

Come join our team at our gorgeous, brand new full-service 
integrative clinic in Folsom, CA!  Meridian Veterinary 
Care is a veterinarian-owned small business seeking 
a veterinarian skilled in quality general practice and 
an interest/experience with one or more integrative 
modalities (acupuncture, nutrition, physical therapy, stem 
cells, chiropractic, herbal medicine, homeopathy, ozone, 
etc.). We welcome a collaborative approach to serving our 
patients and our dedicated clientele.

No integrative experience? This is a tremendous 
opportunity to train with pioneers in integrative health!  

An open mind and communication and teamwork skills are 
a must.

Folsom is rated as one of the top cities in Northern 
California with excellent schools and restaurants, miles of 
bike trails, and rich cultural events.  Lake Tahoe, San Francisco 
Bay area, wine country, and more are within two hours.

Explore our website at www.meridianvetcare.com.  Please 
submit resumes and correspondence to stammdvm@me.com
We look forward to learning more about you and how you 
may fit into our growing work-family!

PRACTICES FOR SALE

EMPLOYMENT OPPORTUNITIES

mailto:rdalto%40myfairpoint.net?subject=
mailto:papavet8%40gmail.com?subject=
mailto:margelewter%40gmail.com?subject=
mailto:wholepetvet%40gmail.com?subject=
http://www.nwholisticpetcare.com
http://www.meridianvetcare.com
mailto:stammdvm%40me.com?subject=
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VETERINARY HERBAL APPRENTICESHIP AND RETREAT

A 5-part course in Western Veterinary Herbal Medicine
Drs. Laurie Dohmen and Kris August

Dates:

Where: Lowood Educational Center, Duck, North Carolina
CE credits approved for VHAR: 56 IVAS, 64.5 RACE
This Veterinary Herbal Apprenticeship and Retreat is 
intended to train veterinarians in the use of Western Herbal 
Medicine.  This is a comprehensive course including organ 
system-based Materia Medica, medicine-making, herb 
walks, self-care, and more.  This course is intended to train 
the practicing veterinarian in Western Herbal Medicine 
as well as to help prepare the veterinarian for the VBMA 
certification exam.

PITCAIRN INSTITUTE OF VETERINARY HOMEOPATHY: 
21ST ANNUAL ADVANCED MEETING IN
VETERINARY HOMEOPATHY

The 21st PIVH Annual Advanced Meeting in Veterinary 
Homeopathy will be held February 16–18, 2023, at the 
beautiful Saguaro Lake Ranch, Mesa, AZ. The PIVH 
yearly conference is designed for the continued advanced 
learning of homeopathic veterinary practice.

This year’s meeting will be unique as it will be the 
30th Anniversary Celebration of the first class of the 
Professional Course in Veterinary Homeopathy that 
graduated in 1993. 

Come join in this celebration as we honor our early 
graduates. Graduates of our first classes will be presenting, 
sharing their three decades of expertise. We are looking 
forward to a harvest of extraordinary experiences from 
such experienced practitioners sharing their work. This 
special event will also celebrate with an evening alumni 
reunion including photo and video montage.

Our three-day meeting will be held on Thursday through 
Saturday in the Arizona desert near Saguaro Lake north 
of Mesa, AZ. This beautiful location provides an excellent 
opportunity for focused study, catching up with friends 

and old classmates, relaxation, hiking, swimming, and 
connecting with other veterinary homeopaths in the 
intimate atmosphere of the Saguaro Lake Ranch. All 
meals are included with lodging and are served in a 
shared dining style, providing exceptional fare and a 
health-conscious retreat to rejuvenate both body and 
mind. If desired, there is also the option of staying off-site 
and just attending the meeting.

For more information, email info@pivh.org or visit www.
pivh.org/advanced-training/annual-meeting/.

PITCAIRN INSTITUTE OF VETERINARY HOMEOPATHY: 
PROFESSIONAL MASTER COURSE IN
VETERINARY HOMEOPATHY

June 2023 is the start of the newly expanded Professional 
Master Course in Veterinary Homeopathy, now offered 
fully online! 

Are you longing to learn homeopathy? Wanting to fully 
master the art of classical homeopathic prescribing 
to be able to treat all your clinical cases from acute 
emergencies to difficult complex cases of chronic disease? 
Then look no further than the Professional Master Course 
in Veterinary Homeopathy!

At the PIVH, we have been offering exceptional classical 
homeopathic training for veterinarians and veterinary 
students since 1992, founded by the pioneer in veterinary 
homeopathic education: Richard Pitcairn, DVM, PhD. 
Over the last 30 years, we have continued to evolve and 
expand our program every year. With great excitement, 
we now bring you the next generation of our program 
– providing the most comprehensive foundation course 
which will facilitate the mastery of classical homeopathy. 
With integration of key material from our Advanced 
Programs and new material from our faculty team, we 
have created the complete Professional Master Course in 
Veterinary Homeopathy. 

The Professional Master Course will offer 180 hours of 
live faculty instruction in a virtual multimedia classroom 
format over the course of 15 months and provide even 
greater faculty contact and mentoring for students than 
ever before. Our dedicated faculty team brings decades 
of experience with classical homeopathy as their primary 
modality in both small and large animal medicine.
All sessions will be held live (and will be recorded) 
to promote an immersive experience and interactive 
classroom learning.

22-23 Session:
September 15–18, 2023
October 20–23, 2023
November 11–13, 2023
March 16–18, 2024
April 13–15, 2024

EVENTS

mailto:info%40pivh.org%20?subject=
http://www.pivh.org/advanced-training/annual-meeting/
http://www.pivh.org/advanced-training/annual-meeting/


 J Am Holist Vet Med Assoc • Volume 69 Winter 2022ISSN 2474-1906

  
61

The program is comprised of live online learning modules, 
utilizing interactive classroom style with lecture, discussion, 
and problem-based learning case studies. In between learning 
modules, there are intermodular webinars, case rounds, and 
homework study, including reading and clinical case work. 
Additional faculty guidance is provided through forum 
and mentorship support throughout the entire program to 
facilitate students mastering their own clinical case work.

Our course structure and length are designed for working 
veterinarians, allowing both an immersive study experience 
and a work-life-study balance. Achieving this balance is 
critical to reach mastery and obtain the deeper understanding 
of classical homeopathy needed to tackle the complex 
multilayered chronic cases that we so commonly see in 
practice. Clinical case work with dedicated mentoring is vital 
to success. Similar to our fourth year in veterinary school, 
mentored case work brings our studies to life and truly 
facilitates students moving through the learning stages.

Upon completion of the Professional Master Course, you will 
have acquired all the tools needed to begin your journey as 
a skillful classical homeopathic practitioner. Hence titled, 
as our program truly facilitates the mastery of this work – 
ensuring that classical homeopathy is an exciting, effective, 
and deeply satisfying method to heal your patients.

This program qualifies veterinarians for national certification 
through the Academy of Veterinary Homeopathy and offers the 
highest quality standards in post-graduate education.
For more information, email info@pivh.org or visit www.pivh.org.

VETERINARY HOMEOPATHY INSTITUTE (VHI): POST-
GRADUATE TRAINING IN VETERINARY HOMEOPATHY

VHI provides post-graduate training for veterinarians in 
the Foundations Course in Veterinary Homeopathy. Classical 
homeopathy is a form of holistic medicine that uses small 
doses of natural medicines to return an injured or ill patient 
to health by initiating a healing response within the body. 
Homeopathy respects the body's innate ability to heal itself 
and provides the proper stimulation with a homeopathic 
medicine specific to the patient’s distinctive expression of 
illness to relieve symptoms and restore health.

Faculty instructors and Certified Veterinary Homeopaths Lisa 
Melling, Laura Weis, and Rosy Ramirez share their combined 
teaching experience and advanced education in homeopathy 
to provide students with a solid foundation in the art of 
classical veterinary prescribing for acute and chronic disease. 
Our unique homeopathy training program is a hybrid course 
that combines the best of in-person and on-line learning to 
respect your busy lifestyle. The next course begins in May 

2023. The first and fifth sessions are in-person, conveniently 
situated in the middle of the country with a local airport 
within 3 miles of the training location in beautiful, downtown 
Traverse City, Michigan. Sessions 2, 3, and 4 may be attended 
from the comfort of your home and are a combination of live 
on-line training and work-at-your-own-pace learning. 

As our students move through the sessions, the concepts 
of homeopathic healing begin with acute illness and 
injuries and progress to the treatment of chronic disease. 
Homeopathy offers hope for chronic ailments such as 
allergies, atopic dermatitis, otitis, digestive disorders, 
renal insufficiency, cancers, vaccinosis, and autoimmune 
conditions. Instead of using strong drugs to suppress the 
immune system and the symptoms of illness, homeopathic 
medicines are used to stimulate a healing response in the 
body to improve and restore health.

In addition to homeopathic training for acute and chronic 
ailments, students will learn additional measures that can 
support health, including fresh food nutrition and when 
to include other modalities to encourage healing. Each 
faculty instructor will also discuss their business model for 
integrating homeopathy into their practices. All students of this 
course will receive a 1-year complimentary membership in 
the Academy of Veterinary Homeopathy. Upon successful 
completion of the course, students will be eligible to pursue 
their Certification in Veterinary Homeopathy (CVH). There 
are also many opportunities for continuing education in 
homeopathy, from the annual AHVMA conferences to the 
advanced meeting in veterinary homeopathy provided by Dr. 
Pitcairn and his homeopathic colleagues.

Registration is now open for the next Foundations in 
Veterinary Homeopathy course beginning in May 2023. 
An early bird discount is offered to anyone who registers 
before February 1, 2023. To register or learn more 
about our course, please visit our website: https://www.
vethomeopathy.org/training.html

AMERICAN ACADEMY OF VETERINARY ACUPUNCTURE

The AAVA is offering on-demand CE beginning January 16, 
2023. Ten hours of RACE and IVAS CE credit are pending: 
5 hours in Small Animal, 5 hours in Large Animal/Exotics. 
The on-demand courses will be available to access for three 
months. If you missed joining us in Memphis, there will be 
some repeat sessions from the Annual Meeting. 

Registration is open now on the AAVA website with Early Bird 
Rates good through January 16, 2023.  The presentations will 
be online from January 16, 2023, through April 16, 2023.  This 
program is pending RACE and IVAS approval.

mailto:info%40pivh.org%20?subject=
http://www.pivh.org
https://www.vethomeopathy.org/training.html
https://www.vethomeopathy.org/training.html
https://www.aava.org/aava-virtual-meeting/
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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)

COVID-19
Pandemic caused by SARS-CoV-2 (Severe 
Acute Respiratory Virus 2) or the disease 
caused by this virus

MMCi Microcurie(s)
mCi Millicurie(s)
D

D Day

Abbreviation Definition

Diam Diameter
DMSO Dimethyl sulfoxide

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
GI Gastrointestinal
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 or intravenously
L

LD50 Median lethal dose

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
PET Positron Emission Tomography
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

Abbreviation Definition

rpm Revolutions per minute
rRNA Ribosomal ribonucleic acid
S

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

SGOT Serum glutamic-oxaloacetic transaminase.
See AST

SGPT Serum glutamate pyruvate transaminase. 
See ALT

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

L Liter(s)
M

MMl Mliter(s)
ml Milliliter
m Meter
MMm micrometer
min Minutes
MLV Modified live virus
M Molar


