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DOIs are here! What does that stand for? Department 
of the Interior? Dogs of India? Donkeys of Iowa? How 
about: Digital Object Identifier? Yes!

These unique classy alphanumeric sequences store 
metadata that link to URLs—in our case pages that 
contain our scientific papers. DOI’s are standard for 
peer-reviewed journals and emphasize our dedication 
to high-quality and accessible scientific literature.

You’ve probably seen these before, but you may not 
have paid attention to them. They are located at the 
tail end of most of our references, enabling the reader 
to link directly to the scientific paper or the abstract 
of the paper. Now you’ll see them in our Table of
Contents and on the first page of each scientific paper.
 
We’re embarking on this mission via the not-for-
profit service called Crossref. I did not select this 
organization because their staff photos are funny 
or because their instructions related to me (read: 
anticipated every dumb question I would have and 
answered it in advance). But let me say, when it 
comes to computer-related tasks, humor and simple 
instructions are appreciated. 

Since you’ve read this far, you are likely on the edge 
of your seat, wanting to know more about DOIs. Here 
you go:

•  DOIs enable organized communication and 
sharing of information within the scholarly com-
munity. Because DOIs are the permanent link to 
our scientific papers, they remain constant even 
if we change our server,  enabling readers to find 
our papers into perpetuity.

•   Crossref has members in 140 countries and in-
teracts with people in 160 countries. All members 
are obligated to include DOIs from other papers, 
when available, in the reference section and dis-
play their own DOIs in multiple places within a 
paper.

•   DOIs store metadata. The information that 
we register for each paper—the metadata—is 
linked to each DOI and shared with thousands of 
systems, increasing our discoverability—from 
inquiring minds to search engines, social media, 
and medical indexes…Our goal!

DOIs are a major step forward in increasing our 
visibility. Our journal staff works hard to churn 
out peer-reviewed, copy-edited, highly referenced, 
unbelievably interesting papers—until now mostly 
for our own members. Now, thanks to the hard 
work and persistence of Dr. Pedro Rivera, we are in 
the process of getting our papers indexed in more 
medical search engines used by the scholarly com-
munity. And these want to see DOIs.

Please feel free to approach me at the upcoming 
conference in West Palm Beach and express your 
excitement over this critical and exciting new jour-
nal development.

See you shortly,

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

Editor's Introduction
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From the Executive Director

As I write this column, we are just about a month away from our 2022 Annual 
Conference, and I am concluding my first year as Interim and then Executive 
Director of AHVMA.

Over the past year we all have seen many positive changes in the Association as well 
as a general coming together of the veterinary community. As our conference 
program shows, a wide variety of modalities are being represented, and we are 
thrilled that several of our allied groups have returned to exhibit with us. 

AHVMA remains a voice for holistic medicine in the AVMA House of Delegates 
(HOD). Drs. Ashley Rossman and Theresa SaLee recently represented AHVMA 
at the AVMA Summer HOD Meeting in Philadelphia. The House discussed topics 
including updating the Model Veterinary Practice Act and the responsibility to 
provide emergency care as it pertains to the principles of veterinary medical 
ethics. A number of resolutions were also brought to the house for review and 
were passed. Thank you all for keeping our membership strong. Please encourage 

your colleagues to consider joining (or rejoining) AHVMA to ensure we can retain our seat in the House of 
Delegates and bring awareness to issues that are important to all of us. 

Despite what has been a difficult year, to date registration for the 2022 Annual Conference is approximately 25%  
higher than 2021 and over 250% higher than the 2020 Annual Conference Registration! We are grateful to see  
significantly increased exhibitor participation this year, with 2022 Exhibit Booth revenue more than doubling that 
seen at the same time pre-conference in 2021. In addition, this year’s current sponsorship revenue exceeds last year’s 
by nearly 35%. We are not quite back to the pre-COVID conference registration and exhibit numbers seen in 2019; 
however, these increases are extremely positive indicators that things may be back to “normal” soon. 

Thank you to all members who are planning to attend this year’s conference. It is so important to stay connected not 
only for our personal wellbeing, but for the wellbeing of our community as whole. Many of our healers spend all their 
energy healing others. This is your time to reconnect with friends and colleagues and reinvigorate your mind, body, 
and spirit. It is a great opportunity to get continuing education credits, too. If you are attending the conference, watch 
for the “first-timer” ribbons and help us make everyone feel like part of the AHVMA family. 

Onsite conference registration is available for anyone who has not yet registered and wishes to join us in West Palm 
Beach. For those who are unable to attend but wish to obtain CE credit, we will once again make available a limited 
number of sessions via live-stream. CE credit is granted for those who view the live-streamed content.  

Let’s all support the American Holistic Veterinary Medical Foundation by donating to and bidding at the Foundation’s 
Silent Auction. All proceeds go toward veterinary students interested in holistic veterinary medicine. Please support 
our future colleagues and members. 

Remember to mark your calendars and plan early for next year’s conference in San Diego, California, 
October 7-10, 2023. 

With Warm Regards, 

Lauana Paradine
Executive Director
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President's Letter

Humans naturally assume we are the dominant species in our 
ecosystem, and our senses play a huge role in our perception and 
life experiences. A smell can have such a meaningful impact. A 
whiff of a scent can teleport you back to your elementary school 
hallway. The taste of an exotic spice can give you a sense of      
having traveled to faraway lands. The feel of a particular fabric 
can relax and provide a sense of comfort. Sounds of music can 
quite literally make you move your body to the beat.

While human senses are remarkable, we are far less evolved in 
our senses than much of the animal kingdom. The same senses in 
animals can be magnified exponentially compared to the human 
sensory threshold. Animals even have some capacities that we 
do not.

Bats, whales, and dolphins use echolocation to track prey,      
navigate, and avoid collisions. The eyes of the dragonfly contain 

30,000 lenses. A hawk’s vision is equivalent to 20/5 in humans. Even cockroaches are amazing; they 
can detect movement as small as 2,000 times the diameter of a hydrogen atom. 

Wild animals, and even our companion animals, use these extraordinary abilities to sense tornadoes 
and earthquakes. Service animals, with their heightened sensing abilities, can warn their human 
partners of impending seizures. 

The holistic veterinary community, and now the majority of the veterinary community at large,       
understand animals’ incredible senses and how we can mitigate fear in our patients by creating a 
calm and soothing environment in our clinics. 

In closing, I invite you to use all your senses at the upcoming AHVMA Annual Conference in West 
Palm Beach, Florida. Taking place so close to the ocean, you can feel the sand between your toes and 
smell the ocean spray. I invite you to delight in the delicious food and wine, then dance with your 
friends at the banquet.

I hope to see you all there.

Diana Drumm, DVM
AHVMA President, 2021-22
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Perspective

Abbreviations
AMPA  Aminomethylphosphonic acid
ARG  Antibiotic resistance gene
EPA   Environmental Protection Agency
GALT   Gut-associated lymphoid tissue
GBH  Glyphosate-based herbicide
GE  Genetically engineered
GMO	 	 Genetically	modified	organism
HRI  Health Research Institute

Abstract
Glyphosate is a chemical compound initially patented 
as an herbicide in 1974 and sold as the main ingredient in 
herbicides under the trade name Roundup®, with intended 
use for agriculture and farming. Its use promoted the 
creation of genetically modified plants to allow crops to 
withstand this chemical, providing a more labor- and 
cost-efficient method for weed control.

Glyphosate usage has increased dramatically over the past 
several decades, extending beyond agricultural use to numer-
ous applications, including weed control in forestry and 
trees, aquatic ponds, and commercial and residential lawns 
and gardens. The exposure rates for animals and humans 
are exponentially increasing through food, water, inhalation, 
and direct contact in the environment (skin exposure).

Cumulative research reveals that glyphosate and glyphosate-
based herbicides (GBHs) have adverse effects on the 
microbiome, nutrient levels, and cellular health. Increasing 
evidence shows this chemical compound to be cytotoxic and 
genotoxic, with carcinogenic properties. Additional known ef-
fects of glyphosate include endocrine disruption, destruction 

of the gut lining (and other mucosal barriers in the body), 
interference with microbiota, and increased antibiotic resis-
tance. Glyphosate also impacts the health of animals and 
humans by significantly decreasing the nutritive value of 
plants and crops.

Studies show exponentially increased exposure in humans 
in the United States over the past 2 decades. New infor-
mation shows even higher levels of glyphosate exposure 
in companion animals. Veterinary studies reveal links 
between certain cancers (in dogs) and environmental 
exposure to glyphosates. More studies need to be done to 
determine the direct and indirect impacts of this wide-
spread herbicide on degenerative disease, chronic disease, 
and cancers in humans and animals.

Introduction
Glyphosate is a chemical compound initially patented as an 
herbicide in 1974 and sold as the main ingredient in herbicides 
under the trade name Roundup® (a). All animals and humans 
are exposed to glyphosate at continually increasing levels. This 
compound is in food, soil, and water (1). Exposure to this partic-
ular herbicide is becoming an important topic because its use 

A Perspective on Glyphosate Toxicity: The Expanding 

Prevalence of This Chemical Herbicide and Its Vast 

Impacts on Human and Animal Health

Katie Kangas, DVM

Author Contact:
Integrative Veterinary Care
11189 Sorrento Valley Road #105
San Diego, CA 92121
Phone: 858-500-3777
www.intvetcare.com

J Am Holist Vet Med Assoc. 2022;68:11–21.
https://doi.org/10.56641/HAVK8952

http://www.intvetcare.com
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has exponentially increased over the last few decades (2). This 
has raised many concerns among the scientific community, and 
to date, hundreds of studies are aimed at evaluating the health 
and environmental consequences of glyphosates.

Glyphosate is now the most common “weed killer” used 
around the world, with extremely heavy use in the United 
States. Its original purpose was aimed at agriculture and 
farming to gain more yield of food crops by decreasing the 
competitive weed plants. Over the past few decades, however, 
the popularity of this chemical has grown rapidly into 
industrial and residential purposes, including common 
use on lawns and gardens. After the final patents held by 
Monsanto expired approximately 20 years ago, numerous 
glyphosate-containing products began to fill the market, 
with currently more than 750 different glyphosate-based 
herbicide (GBH) products available in the United States 
alone (1).

Although developed in the mid-1970s, glyphosate use  
increased dramatically after Monsanto introduced glyphosate-
resistant “Roundup Ready” genetically modified organism 
(GMO) crops in 1996. Genetically modified seeds (origi-
nally corn and soy) were developed to create plants that 
would withstand the herbicidal effects of glyphosate, 
enabling farmers to kill weeds without killing their 
crops. However, the upward trend of GBH use continues 
at exponential rates, partly due to the global emergence 
of glyphosate-resistant weeds, requiring even higher 
applications of this chemical with each passing year in 
order to maintain its effectiveness (3).

A study conducted in 2014 by agricultural economist 
Charles M. Benbrook, PhD, reported alarming statistics 
regarding the increasing volumes of glyphosate being 
used in the United States. At that time, the author stated 
that no pesticide has come remotely close to such inten-
sive and widespread use in the United States, adding that 
the dramatic and rapid growth in overall use of glyphosate 
will likely contribute to a host of adverse environmental 
and public health consequences. Benbrook reported that 
approximately 8.6 billion kilograms of glyphosate had 
been used globally since 1974, with 1.6 billion kilograms 
applied in the United States alone and two-thirds of that 
amount used in just the past 10 years (2).

Today, glyphosate is actually being used in several different 
ways. It is most widely recognized as a broad-spectrum 
herbicide to inhibit weeds, but it is also used as a desiccant 
to dry out the crop, facilitating harvest (4). Finally, glypho-
sate works as an antibiotic due to its antimicrobial prop-
erties in the soil. In other words, glyphosate has herbicide 

action on plants and antibiotic action on soil microorgan-
isms, which means that it is now the most common and 
widespread antibiotic used globally as well (5).

At this point, GBHs are used on numerous agricultural 
products, many that are genetically modified and many 
that are not (6). Common GMO crops include corn, soy-
beans, alfalfa, apples, canola, cotton, papaya, potatoes, 
squash, and sugar beets. These crops were genetically 
engineered (GE) to be tolerant to glyphosate. Genetic 
engineering involves biotechnology that is used to alter 
the DNA, the genetic blueprint of the plant. These methods 
manipulate the expression of certain genes in plants 
or completely inactivate certain genes or insert new 
genes to confer new functions on the plant. Although the 
primary application of this type of genetic engineering 
has been to create crops that are tolerant to herbicides, 
a few plants have been engineered to produce insecti-
cides, and biotechnologists are working on other appli-
cations, such as tolerance to drought (7).

When glyphosate is also applied to many types of crops that 
are not GE, it is used as a crop desiccant to allow for timing 
of harvesting and to hasten the drying of the crops to facili-
tate harvest. Because these non-GMO crops are sprayed with 
glyphosate at the end of harvest, these foods contain even 
higher levels of glyphosate than the GMO crops, which are 
sprayed while the crop is growing (4).

Non-GMO crops with the highest levels of glyphosates include 
many of the common ingredients in pet foods, such as oats, 
wheat, barley, rye, legumes, chickpeas, beans, potatoes, and 
peas (8). (Figure 1)

With continually expanding levels of use, another concerning 
issue is that glyphosate is water soluble. GBHs absorb into 
groundwater and are found in the majority of streams, rivers, 
waterways, and water runoffs (9).

In fact, glyphosate is reported to be one of the most prob-
lematic pesticides that repeatedly appears in drinking 
water (10). In the United States, the extensive agricultural 
use of GBHs in the midwestern and central regions of the 
country allows for a large concentration of this chemical 
to collect in the Mississippi tributary water basin. This 
leads to an accumulation of glyphosate funneling into 
the Mississippi River (11-13).

For more perspective on the vast global impacts of glypho-
sate, because this chemical is water soluble, it gains access 
into the ecosystem through all phases of the water cycle. 
Therefore, it is also readily found in air and rain. Through 
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Figure 1

Glyphosate levels measured in common foods. Image printed with permission of Health Research Institute (HRI).

the evaporation and condensation cycle, glyphosate is 
absorbed and comes back down to the earth in precipi-
tation, reportedly present now in approximately 75% of 
the rainfall globally (12–15). Many scientists who focus 
on health or environmental issues have significant 
concerns that earth is being saturated with a water-
soluble chemical that is continually gaining access to 
more and more of the ecosystem. Indeed, given that the 
earth is 70% water and the human body is 70% water, 
this scenario allows for extensive delivery and distri-
bution throughout the entire planet and all life on it.

Glyphosate Effects on the Soil 
Regarding life on the planet, not only are animals and 
humans dependent on water for life, but they are also 
intricately dependent on soil as well as the microorganisms 
within it. The action of glyphosate is to inhibit protein 
synthesis via a specific enzyme pathway called the 
shikimate pathway. Specifically, it inhibits the enzyme 
5-enolypyruvylshikimate-3-phosphate (EPSP) synthase 
in plants and inhibits aromatic amino acid synthesis, 
which functions in plants and microorganisms but not in 
animals (16, 17).

It is now very clear that glyphosate has antibiotic prop- 
erties affecting not only microbes in the soil but also 
microbes in the intestines of animals and humans (5). 
In fact, Monsanto extended the patents on glyphosate 

for many years by submitting a new patent that was 
granted in 2010, which was based on the antimicrobial 
properties of this chemical (18).

Many studies are now demonstrating the effects of 
glyphosate on soil health and microbiome status and 
showing a large influence on global antibiotic resistance 
as well. Current research from 2021 provides evidence 
that, in countries where this herbicide is widely used, 
glyphosate could be a possible driver of antibiotic resis- 
tance due to modification of the microbial environ-
ments. The authors state that the emergence of resistant 
bacteria and fungi is correlated with glyphosate use in 
the world over the last 40 years (5). It is also corre- 
lated with a large amount of residue of glyphosate in 
the environment (soil, water) and plants (19). There 
is also an inducing or repressing effect of antibiotic 
resistance, which has been demonstrated in Escherichia 
coli and Salmonella enterica (20, 21).

Another 2021 study demonstrates that the application 
of GBHs increases the prevalence of antibiotic resistance 
genes (ARGs) and mobile genetic elements (MGEs) in 
soil. In addition, it is shown that herbicide exposure 
increases cell membrane permeability and conjugation 
frequency of multidrug resistance plasmids, promoting 
ARG movement between bacteria. Findings reveal that 
herbicide application can enrich ARGs and MGEs by 
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changing the genetic composition of soil microbiomes, 
potentially contributing to the global antimicrobial 
resistance problem in agricultural environments (22).

Further studies have evaluated the potential side effects 
on nontarget soil organisms. One study specifically looked 
at the effects of GBHs on the interactions between essen-
tial soil organisms, such as earthworms and arbuscular  
mycorrhizal fungi (AMF). It was found that herbicides 
significantly decreased root mycorrhization and soil 
AMF spore biomass. Sizeable changes were reported, 
leading the authors to state that their findings provide 
impetus for more general attention to the side effects of 
GBHs on key soil organisms and their associated ecosystem 
services (23, 24).

The intestinal microbiome assists in the bioconversion of 
nutrients and detoxification and also inf luences host 
immunity, protects against pathogenic microorganisms, 
and promotes health. Changes in the intestinal compo-
sition can lead to dysbiosis, characterized by an imbal-
ance between beneficial and pathogenic microorganisms. 
A balanced gut microbiome not only affects the functioning 
and health of the GI tract by defending against pathogen 
invasion, but also interacts with the endocrine and nervous 
systems, affecting the functioning and health of the whole 
host system (25, 26). In animals and humans, glyphosate 
exposure and concentrations in urine have been associated 
with intestinal diseases and neurological as well as endo-
crine problems, but cause-effect relationships need to be 
determined in more detail (19, 27).

Intestinal microbial communities can be affected directly 
by glyphosate in contaminated animal feed and the environ-
ment. Indirectly, the intestinal microbiome is also changed 
by the microbial communities that enter the intestinal 
tract on or in glyphosate-exposed plant products (28, 29). 
Subsequently, changes in these communities affect the 
immune system and can be detrimental to animal and 
human health. As one general example, it is known that 
alterations in the ratio of firmicutes to bacteroidetes in the 
intestinal tract of humans have been associated with irri-
table bowel syndrome and obesity. Pathogens that are less sen-
sitive or even insensitive to glyphosate, such as Staphylococcus 
aureus or Clostridium perfringens, can emerge in the intestinal 
environment and cause serious disease symptoms (30).

One study evaluated the effects of glyphosate on ruminal 
fermentation and found that it had an inhibitory effect on 
select groups of microbiota but increased the population 
of pathogenic species. The conclusion was that glypho-
sate causes dysbiosis, which favors the production of the 

botulinum neurotoxin (BoNT) expression during in vitro 
ruminal fermentation (31).

In specific poultry studies, long-term exposure to GBHs 
administered in the feed resulted in increased oxidative 
stress, lower testosterone levels, and delayed development 
of female birds (32, 33). Chickens that were exposed to 
glyphosate in commercial feed (370 ± 92 μg/kg) showed 
typical disease signs associated with elevated intestinal 
Clostridium levels (34). In addition, these signs were effec-
tively suppressed by administering humic acids that bind 
to glyphosate molecules in the intestinal tract (35).

Research is also being done to evaluate the persistence of 
glyphosate in the soil after application. It has been shown that 
glyphosate applied on soil undergoes a decay in 2 phases. In 
the soil solute phase, the initial decay is quite fast—showing a
half-life of several days. In this phase, aminomethylphosphonic 
acid (AMPA), the main metabolite, is formed. Glyphosate and 
AMPA are then both adsorbed to clay and organic matter 
particles. Once adsorbed, their degradation is very slow, 
and both compounds are characterized by the European 
Food Safety Authority (EFSA) as “persistent” in soils. The 
period required for 90% dissipation of glyphosate and 
AMPA (DT90) is estimated to be more than 1,000 days 
depending on the soil type, environmental conditions, and 
prior exposure of soil microorganisms to the herbicide 
(36). Thus, glyphosate may decay partially in a few months, 
but its degradation product, AMPA, can potentially persist 
for years in soils with high clay content (37).

Glyphosate Effects on Plant Nutrients
In addition to the impact that glyphosate has on human 
and animal health due to its effects on the soil micro-
organisms and gut microbiome, there are numerous 
other harmful effects as well. It is of significant concern 
that glyphosate is stripping plants of nutrition. As a  
nonselective herbicide, it is preventing most plants from 
making certain proteins necessary for plant growth. 
Specifically, GBHs inhibit the shikimate pathway, a 
 metabolic pathway used by plants, fungi, and bacteria 
(38). Importantly, this pathway is required to create 
alkaloids, which provide the medicinal qualities of 
plants and important aromatic amino acids, such as 
tyrosine, tryptophan, and phenylalanine. These amino 
acids are the building blocks of critical neurotransmitters 
and hormones. Alkaloids are organic nitrogen compounds 
of plant origin that have diverse and important physio-
logical effects on humans and animals. These compo-
nents contribute to the medicinal properties in food. 
In fact, alkaloids possess a variety of pharmacological 
potentials, including effects that are analgesic, anticancer, 
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antihyperglycemic, antiarrhythmic, antibacterial, and 
neuromodulatory (39). This ultimately means that 
glyphosate is blocking plants from producing bioactive 
molecules that contribute to animal and human health 
and is, thereby, preventing food from being medicine. 
Glyphosate is creating conditions wherein plants are 
becoming “empty” of important micronutrients animals 
and humans need.

Endocrine Disrupting Chemical 
Glyphosate has many key characteristics that qualify 
this chemical as a major disruptor of hormones and 
endocrine systems in the body (40, 41). Companion 
dogs and cats commonly suffer from many endocrine 
diseases, including thyroid disease, adrenal gland disease, 
pituitary problems, and diabetes. There are numerous 
studies showing the impacts of  glyphosates on hormones, 
reproduction, and birth defects (42, 43).

Toxic Effects 
Glyphosate is readily absorbed through the GI tract as well 
as the sinuses and respiratory tract, with lesser amounts 
thought to be absorbed through dermal contact. Absorbed 
glyphosate is shown to be distributed to the kidneys, liver, 
and brain and circulates in the blood. However, it does not 
significantly accumulate in the body (44, 45). 

The majority of absorbed glyphosate is excreted within 
approximately 7 days, primarily through urine and 
feces. Glyphosate is thought to not undergo significant 
metabolism in mammals and is often measured as direct 
glyphosate or its primary metabolite, AMPA (43, 46).

Testing for glyphosate levels in humans and animals is 
typically measured in urine samples, and these findings 
are discussed below. It is important to note that the kidneys 
appear particularly sensitive to the toxic effects of GBHs, 
and multiple studies have demonstrated the negative 
effects this chemical has on kidney tubules and kidney 
function (47–50). Numerous studies have also reported 
liver damage and liver disease associated with GBH 
exposure (49–51).

The carcinogenic properties of glyphosate have also 
been widely reported, and there are several known 
litigation cases (against Monsanto) that have awarded 
settlements to human cancer victims with high exposure 
levels to glyphosate (52). Several studies in humans 
have linked herbicide exposure to cancers of the colon, 
sinus, lung, prostate and ovary; lymphomas; and multiple 
myelomas (53, 54). In 2017, the International Agency 
for Research on Cancer (IARC) classified glyphosate as 

“probably carcinogenic” in humans. Increasing evidence 
shows that glyphosate and GBHs exhibit cytotoxic and 
genotoxic effects, cause inf lammation and increase 
oxidative stress, disrupt the estrogen pathway, impair 
some cerebral functions, and allegedly correlate with 
some cancers. GBHs are also shown to affect lymphocyte 
functions and the interactions between microorganisms 
and the immune system (1).

Routes of exposure to glyphosate toxicity include inges-
tion, absorption into the skin or eyes, and inhalation. 
And although lesser volumes are thought to be absorbed 
by dermal contact, Monsanto’s own study showed that 
farmers who mix and load glyphosate without wearing 
rubber gloves have almost 5 times the urinary concen-
tration of glyphosate than that of farmers who wear 
rubber gloves (55).

For dogs and other animals, foods are likely the largest 
source of glyphosate exposure, but it appears that dogs 
may be getting significant environmental exposures as 
well. Indeed, most canine companions spend quite a bit of 
time outside in the grass, lawns, and other areas that may 
be sprayed with Roundup® or similar GBHs. This can add 
up to significant skin and contact exposure. Furthermore, 
dogs engage in substantial interaction with the environ-
ment through their olfactory senses, which means they 
generally spend a lot of time sniffing in areas of grasses, 
plants, and along the ground. This puts them at higher 
risk for sinus and inhalation exposure compared to their 
human companions. The Cummings School of Veterinary 
Medicine at Tufts University reported that exposure 
to lawn chemicals raises the risk of canine malignant 
lymphoma by more than 70%, and veterinary studies 
at Purdue University found links between glyphosate 
exposure and bladder cancer in dogs (56, 57).

Gut Toxicity and Leaky Gut Syndrome
The toxic actions of glyphosate on mucous membranes lead 
to numerous health issues. In the intestines, glyphosate 
directly damages the epithelial tight junction tissue on 
contact, weakening the barriers that are designed to 
protect the body from toxins and harmful particles. Injury 
to the tight junctions between cells in the gut leads to 
intestinal permeability—that is, leaky gut syndrome. 
Leaky gut is known to be a root cause of disease, immune-
mediated issues, and chronic inflammatory conditions 
(58). Once the gut barrier is penetrated, much of the 
immune system is exposed. In other words, just behind 
the thin protection layer of endothelial cells is the gut-
associated lymphoid tissue (GALT). The GALT is a layer 
of immune cells that comprises 60% to 70% of the 
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immune system, and more than 80% of the antibodies 
produced by the immune system originate in the GALT. 
The gut–brain axis is also affected by leaky gut and the 
resulting impact on the gut microbiome. In fact, studies 
have documented anxiety and depression-like behaviors 
in mice associated with GBH exposure effects on their 
gut microbiota (59).

Glyphosate acts through zonulin-mediated pathways 
to damage the tight junction system (Figures 2 and 3).  
Zonulin is a protein that increases intestinal permeability 
in the jejunum and ileum and is considered a biomarker for 
barrier permeability (60). Gliadin, the main protein com-
ponent of gluten, acts in the same way to affect zonulin and 
damages the tight junction barrier. The zonulin production 
initiated by the glyphosate assault quickly becomes sys-
temic. This injury to the tight junction membrane in the 
brain can result in a breakdown of the blood–brain barrier 
and a host of neurological symptoms that are typical with 
gluten sensitivity and celiac disease.

Several studies have shown similar damaging effects on 
the gut lining and resultant hyperpermeability caused 
individually by both glyphosate and gluten (61–63). Pre-
liminary unpublished research is looking at the effects of 
the combination of glyphosate and gluten (or specifically 
gliadin, as the breakdown of gluten) potentially creating 
a toxic synergy together and thereby markedly increas-
ing the hyperpermeability in the gut lining (in-person and 
email communication with Zach Bush, MD, Seraphic Group, 
Charlottesville, VA, March 2019).

Hyperpermeability of the gut lining results in GI inflam-
mation (inflammatory bowel disease [IBD]) as well as 
chronic systemic inflammation and reactive immune 
response. Understanding the similar effects caused by 
glyphosate and gluten with potential for greater combi-
nation effects could suggest a possible link to the signifi-
cant rise in gluten sensitivity issues, affecting the health 
of both animals and people over the last few decades. 
Although glyphosate was brought to market in 1974, 
its widespread use became more common in the 1990s, 
which parallels the timing of growing recognition with 
health issues caused by gluten reactivity. Another notable 
point is that increased hyperpermeability in the gut 
allows for additional toxins (beyond glyphosate) to 
gain systemic access into the body as well. Furthermore, 
the destruction of the gut barrier leads to a significant 
disruption in the microbiome, which impacts the 
immune system, gut health, brain health, and overall 
body systems.

A study published in 2014 searched US government data-
bases for GE crop data, glyphosate application data, and 
disease epidemiological data. Correlation analyses 
were performed on a total of 22 diseases in time-series 
data sets. This paper, titled "Genetically Engineered 

Figure 2

Intestinal epithelial cells (IEC-6 small bowel cells in cell culture) with healthy 
tight junctions. Image printed with permission of Intelligence of NatureTM (ION*).

Figure 3

Intestinal epithelial cells (IEC-6 small bowel cells in cell culture) damaged by 
glyphosate. Image printed with permission of Intelligence of Nature * (ION*).
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Crops, Glyphosate, and the Deterioration of Health 
in the United States of America," concluded that the 
effects of glyphosate and GE crops on human health 
should be further investigated due to the significance 
and strength of the correlations (64).

Levels of Glyphosate Exposure 
The majority of the American human population have 
detectable levels of glyphosate in their urine, with a 
notably significant increase in levels measured in the 
past few decades. Research from the University of 
California evaluated glyphosate levels in humans from 
1993 to 2016. This study published in 2017 measured 
levels of glyphosate and its major metabolite, AMPA, 
in the urine of human adults in Southern California, 
demonstrating a 33-fold increase in AMPA levels during 
that period (65). 

Additional studies have evaluated levels of glyphosate 
exposure in dogs, cats, horses, farm animals, and even 
wildlife. The Health Research Institute (HRI) (b) is 
an independent nonprofit laboratory and research orga-
nization that uses cutting-edge mass spectrometry-based 
methods to test food and feed for nutrients, micronu-
trients, and pesticides, including glyphosate. Findings 
from the HRI have established that dogs in the United 
States have an average of 32 times more glyphosate levels 
measured in their urine compared to humans. Horses 
are trailing just behind that at 29 times greater levels 
than humans and cats with levels at 16 times greater. 
The lower levels in cats can be explained by several 
factors, including fewer plant-based ingredients used 
within appropriate feline diet formulations, as well as 
reduced environmental exposure of most companion 
cats with typical indoor lifestyles. Horses consume a 
plant-based diet in addition to living outdoors, which 
increases their routes of exposure. Farm animals and 
wildlife have been tested, too, and it is noteworthy to 
mention that dogs have the highest levels of glyphosate  
in their urine than any animals tested (Figure 4).

Glyphosate Testing and Glyphosate Levels in Foods 
The HRI also offers direct-to-consumer testing of 
people and animals via submission of urine and hair 
samples. HRI has tested glyphosate levels in numerous 
types of fresh foods and commercial pet foods, in 
addition to testing urine, feces, hair, and amniotic f luid 
samples from humans, dogs, cats, horses, farm animals, 
and wildlife.

These types of studies have shown that most pet foods 
have significantly high levels of glyphosate. In unpub-

lished trials performed by HRI, 1 bowl (8 oz) of typical 
dry kibble dog food could have 115 μg of glyphosate, 
compared to a similar volume of a raw/fresh/minimally 
processed meal, which typically contains less than 0.29 
μg. In other words, an average qualit y kibble meal 
contains 400 t imes the glyphosate present in a fresh 
food minimally processed meat-based meal (Figure 5). 
Thus, there is a remarkable difference in the level of expo-
sure to this toxin for pets eating a heavily processed diet 
compared with a species-appropriate fresh meat-based 
diet (email communication with John Fagan. PhD, 
Health Research Institute, 505 Dimick Drive, Fairfield, 
IA, March 2022).

Furthermore, because many non-GMO crops are known 
to contain higher levels of glyphosate than the GMO 
crops, this creates a significant concern regarding the 
levels of glyphosate in nonorganic foods, such as oats, 

Figure 4

Glyphosate levels measured in animals.  
Image printed with permission of Health Research Institute (HRI).

Figure 5

Glyphosate levels measured in types of dog foods. 
Image printed with permission of Health Research Institute (HRI).
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lentils, chickpeas, beans, peas, and potatoes. Interest-
ingly, these foods are typically included in even higher 
portions in the grain-free varieties of pet food. Under-
standing that glyphosate is a notable offender to gut 
health by causing gut permeability and microbiome 
disruption, questions arise regarding the inf luence 
that high levels of glyphosate in many dog foods may 
have on the absorption or utilization of certain nutri-
ents and amino acids, in addition to many other issues.

HRI has tested organic foods and the urine of humans 
consuming organic foods versus nonorganic foods 
and reports that a substantial portion of foods labeled 
“organic” do not contain detectable levels of glyphosate. 
Because of the pervasive presence of glyphosate in the 
agroecosystem, it is unavoidable that traces of glypho-
sate or its metabolites are present in many organic 
products, but measurable levels of glyphosate are found 
in only a very small proportion of organic products. 
The uncommon presence of measurable levels of 
glyphosate in organic foods may occur as the result of 
various factors, including drift from nearby farms; 
comingling in transport, packaging, or processing; 
and perhaps some mislabeling or fraud.

Minimizing the Damaging Effects of Glyphosate
One important measure of protection from glyphosate 
and other toxins is to eat organic and clean foods as 
much as possible. For canine and feline diets, feeding a 
species-appropriate meat-based diet will significantly 
decrease the pet’s exposure to glyphosate as well as 
other herbicide toxins.

There are also some natural supplement products that can 
significantly help combat the damage caused in the body 
by consistent exposure to glyphosate and other toxins in 
food and the environment. Humic substances are known 
to protect the gut and other mucosal surfaces from the 
damaging effects of glyphosate (35). A proprietary blend 
(c) that uses soil-based, humic substances and carbon-
based redox molecules to support the communication 
between mitochondria, cells, and bacteria is available. 
This helps to strengthen epithelial barriers and tight 
junction integrity, restoring damage from glyphosate  
disruption in the gut, kidney tubules, and sinus tissues,  
which also supports a healthy microbiome shift. An in  
vitro study evaluating the efficacy of this product on 
small bowel and colon epithelial cells incubated with 
this extract and then treated with glyphosate showed 

https://www.mayway.com/
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enhanced membrane integrity compared to controls 
as measured by Transepithelial Electrical Resistance  
(TEER) (66).

Zeolites are a natural substance that can address toxin 
damage and support detoxification from glyphosates 
and other chemicals (67, 68). Specifically, clinoptilolite 
is the most widely used zeolite for therapeutic and detoxi-
fication purposes. Zeolites are microporous, aluminosili-
cate minerals found in volcanic rock. These minerals are 
commonly used as commercial adsorbents and catalysts 
because they possess specific affinity for adsorbing and 
removing toxins and heavy metals, as well as supporting 
gut health and providing anti-inflammatory benefits. 
Furthermore, zeolites are commonly added to large 
animal feed and poultry feed and can also be added into 
companion animal (dogs, cats, and horses) diets as a 
routine supplement. 

Conclusion
Glyphosate is a chemical substance that is heavily infil-
trating the ecosystem and contributing to a host of adverse 
environmental and health consequences. It has been 
demonstrated that exposure levels to animals and humans 
have increased at alarming rates over the last few decades. 
Although there is a growing push to limit the use of 
glyphosate due to the vast body of accumulating research 
about its negative impacts, GBH chemicals are still widely 
used in agriculture and commonly used for residential 
lawn and garden purposes in the United States. In the 
European Union, however, glyphosate is only approved for 
use through December 2022 and has already been completely 
banned in some countries in Europe. Furthermore, a recent  
forum was held with the Review Board of the US Environmental 
Protection Agency (EPA) regarding the EPA’s review of 
glyphosate. Dr. Zach Bush was among the scientists who 
attended to provide new evidence to support the revocation 
of glyphosate’s license in the United States (teleconference 
communication, May 2022).
 
Given the rising extent of information regarding the dangers 
and widespread effects of glyphosate, it is important for 
veterinarians to be informed about this issue and how it is 
affecting animal patients, as well as the collective of animals 
and humans within the global environment. 
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Abstract
Research over the last 30 years has begun to explore 
the intrinsic relationship between biology and quan-
tum mechanics, leading to the new science of quantum 
biology. The convergence of these 2 seemingly dispa-
rate disciplines has revolutionized current thought on 
biophysiology and overall health and wellness. Important 
concepts covered in this review are the sensory and 
intuitive intelligence of the heart, the phenomenon of 
coherence, heart rate variability (HRV) and the creation 
of heart rhythms, the dynamic role of the autonomic 
nervous system (ANS), and the bidirectional commu-
nication network between the heart and the brain. 
Neurocardiology and psychoneurophysiology come into 
play, as well as electromagnetic fields (EMFs), biofield 
physiology, and quantum mechanics.

This paper provides an overview of the heart as a physio-
logical and sensory organ at the seat of innate intuitive 
intelligence.  The energetic nature of the heart co-creates 
the ability to build resilience, and establishing emotional 
self-regulation is the basis for achieving systems-wide 
coherence and optimal states of wellbeing for people and 
those that surround them, both human and animal.

Introduction
Over the last millennium, ancient and indigenous cultures 
have embraced the heart as the source of emotion, intuition, 
and wisdom. Science is now catching up to the inner workings 
of this profound understanding.  Heart intelligence is a term 
used to describe the conceptual framework of the innate 
intuitive intelligence that resides within us as the mind and 
emotions are brought into a synchronous alignment with 
the energetic heart.  Over the last 30 to 40 years, research 
has explored the physiological mechanisms by which the 
heart and brain communicate and how the activity of the 
heart influences emotions, perceptions, intuition, and over-
all health and wellbeing.

Basic cardiac physiology such as the functions and sounds of 
the closing of the valves, the calculation of beats per minute, 
and the recognition of rhythms based upon the ECG are 
well established.  However, not only is the heart an efficient 
mechanical pump, but it also contains a self-regulatory, auto-
generated electric system, an endocrine system, and a neuro-
logical system. The synchronous activity of heart muscles 
produces the strongest rhythmic electromagnetic field (EMF) 
in the body (1, 2). It is within this EMF that bioenergetic 
information is encoded and transmitted. The EMF functions 
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as a carrier wave, similar to the way sounds and images are 
transmitted to a cell phone via microwaves.   These concepts 
are supported within the vast amount of research in the 
multidisciplinary fields of subtle energy medicine, biofield 
science, and quantum electrodynamics, all beyond the scope 
of this paper (3, 4). 

The concept of coherence and its actualization is an important 
factor in the facilitation of an overall state of wellbeing. 
Coherence can be defined as the synchronization between 
different oscillating systems or the physiologic degree of 
order, harmony, and stability in various rhythmic activities 
in living systems over any given period of time (4). It occurs 
when the heart, brain, autonomic nervous system (ANS), 
immune system, endocrine system, thoughts, and emotions 
are in alignment.  Research has shown that when psycho-
physiological coherence is activated, physiological systems 
function more efficiently and emotional stability, mental 
clarity, and cognitive function all improve. Studies in the 
detection of heart rhythms, extrapolated using heart rate 
variability (HRV), have established that a physiologic 
state of coherence generates the clearest and smoothest 
electromagnetic signals emitted from the heart (4, 5).
 

The heart works in concert with the regulation and synchro-
nization of other physiological systems including blood 
pressure, hormones, autonomic nervous function, immune 
modulation, epigenetic expressions, and the connection to 
quantum biology. The emerging science of quantum biology 
is generally defined as the applications and relationships of 
quantum mechanics and theoretical chemistry to biological 
systems (6, 7).

The heart plays a central role in creating physiological 
coherence individually, socially, and globally, and is associated 
with heartfelt positive emotions and intuition (4, 5, 8). As 
one cannot directly measure, touch, or see thoughts, emotions, 
or intuition, the functions of these energetic systems have 
been demonstrated using technology designed to evaluate 
the amount of coherence. Measurements are based on a complex 
mathematical model of the relationships between HRV, 
respiration, blood pressure, skin conductance, and the subtle 
underlying electrophysiological mechanisms reflected in 
heart rhythms, identified as resonant heart frequencies (5, 8).

The intimate connection between emotions and bodily 
functions has been extensively studied.  It has been shown 
that emotions affect regulatory systems such as the ANS, 
blood pressure, and hormone levels. These effects can be 

demonstrated with EEGs, skin conduction tests, and ECGs.  
Decades of research have shown that HRV and associated 
heart rhythms stand out as the most dynamic and reflective 
indicators of both emotional states and overall health (4, 
5, 8, 9).  Over the last 30 years, research into the heart’s 
intelligence has uncovered the fundamental existence of 
a deeper relationship that goes beyond the basic under-
standing of the heart as a mechanical pump.  As structure 
becomes function and function becomes form, within the 
form the cellular, molecular, atomic, and subatomic worlds 
are uncovered. Modern quantum mechanics, as applied 
to biology, is a body of physical principles combining the 
elements of quantum mechanics with the behavior of 
subatomic particles and their interactions via a variety 
of force fields such as EMFs, and the relationships between 
patterns of EMFs, frequencies, and vibrations (7). Combining 
quantum mechanics theory with the mechanisms of 
synchronistic orchestration of physiologic oscillating fre-
quencies, at an atomic core level biophysiology is more 
energy and less matter (4, 6, 7). From this perspective, the 
understanding of the intertwined and entangled relation-
ships to frequency and resonance exemplifies connections 
within one’s biophysiology—individually, socially, and globally.  

The Heart as a Sensory Organ
Neurocardiology
When neurophysiologists and neuroanatomists joined forces 
with a group of cardiologists in the early 1990’s, the new 
discipline of neurocardiology was conceived. It was found 
that the heart has a complex neural network sufficiently 
extensive as to be classified as the “little brain” in the heart.  
Within the heart are approximately 40,000 ganglia that 
are locally distributed around major vessels. Although 
neurons in the heart are structurally similar to those in 
the brain, they are technically considered ganglia due to 
semantics that defines any cluster of nerves outside the 
CNS as ganglia (9).

The anatomy and functions of the heart brain, or the intrinsic 
cardiac nervous system (ICNS), and its connection to the brain 
have been extensively studied by neurocardiologists. The 
ICNS is an intricate network of complex ganglia, proteins, 
and support cells. Also, though not typically considered an 
endocrine gland, the heart does manufacture and secrete 
hormones and neurotransmitters (9–11). The heart’s neural 
circuitry enables it to act independently of the central brain 
to learn, remember, feel, and sense (12, 13). This becomes 
more apparent when looking at research around intuition. 
Interestingly, this phenomenon of cellular memory has been 
recognized in some heart transplant recipients who find 
they have the memories, dreams, food cravings, hobby 
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preferences, musical talents, and even foreign-language 
speaking abilities of the donor (13, 14).

Once the information has been processed by the ICNS, signals 
are sent to the sinoatrial node and other tissues of the heart.  
The neural output from the ICNS then reaches the brain via 
ascending pathways in the spinal column and vagus nerve.  
These messages travel to the medulla, hypothalamus, thal-
amus, amygdala, and then to the cerebral cortex (15–18). 
Thus, the afferent information processed by the ICNS can 
influence activity in the higher brain centers affecting cog-
nition, attention levels, motivation, perceptual sensitivity, 
and emotional processing (19–23).

Heart Hormones
In 1983 the heart was reclassified as part of the hormonal 
system when atrial natriuretic peptide secreted by the 
atria was discovered (4, 24, 25). This hormone plays a role 
in fluid and electrolyte balance, regulation of blood vessels, 
kidneys, and adrenal glands, and also in many regulatory 
centers in the brain. It inhibits the release of stress hormones 
and sympathetic outflow. 

The heart also synthesizes and releases catecholamines 
like norepinephrine, epinephrine, and dopamine (4, 26, 
27). It is interesting to note that although dopamine is 
classified as a catecholamine, it is not associated with 
hormones of stress, but rather is classified as a feel-good 
neurotransmitter.  Oxytocin, once believed to be produced 
only in the brain, is also manufactured and secreted by 
the heart in the same, if not higher, concentrations. This 
hormone is considered the love or bonding hormone, and 
its secretion is involved with cognition, tolerance, trust, 
friendship, and the establishment of enduring pair bonds 
in both animals and humans (4, 28, 29).

The Autonomic Nervous System and Heart Rate Variability
The ANS is the part of the nervous system responsible for 
90% of the involuntary control of the body’s internal func-
tions.  It controls heart rate (HR), blood pressure, vascular 
tone, GI function and motility, glandular secretions, hormone 
fluctuations, immune responses, respiration, and bronchiole 
functions. Although respiration is under involuntary mecha-
nisms, mindful breathing and other breathwork have been 
utilized consciously to augment healing (30).

The HRV is classified as a measure of the natural beat-to-
beat interval between each heartbeat, or more specifically 
between the QRS complexes (Figure 1).  Within any given 
timeline, the HR increases and decreases in response to the 
input of the sympathetic and parasympathetic nervous 
systems, respectively. This pattern of HR acceleration and 

deceleration is the basis of the heart’s rhythm as a function 
of HRV (4, 31). In essence, HRV is a function of the net neural 
input and synergistic balance between the sympathetic and 
parasympathetic branches of the ANS. Most physical exami-
nations classify the status of the heart through its sound, 
rhythm, and rate in beats per minute. The interpretation of 
those parameters and their relationship to the system has 
provided a historically satisfactory measurement of health. 
However, it is the level of HRV within an organism that is 
reflective of the true state of optimal healthy function. 

Investigation of the heart’s complex rhythms as a result of 
HRV began with the emergence of modern signal processing
over 50 years ago (4, 32). The fluctuations in HR result 
from complex, non-linear, coordinated interactions 
among several physiological systems, including thoughts 
and emotions. It is important to note that there is a natural 
rhythm between the HR and the amount of HRV. As previ-
ously stated, the estimated HRV at any given time represents 
the net effect of neural input of the parasympathetic and 
sympathetic nerves. As HR increases, there is less time 
between beats for variability to occur, and as the HR 
decreases, there is more time between beats, so variability 
naturally results (4).

HRV is an important indicator of health as a marker of 
physiological resilience and emotional flexibility, making 
it a reliable predictor of future health problems (32, 33).

A decrease in HRV is associated with an increase in various 
disease states, and conversely, a healthy system corre-
lates with an increase in HRV. It is the balance of the 
neurologic input between the parasympathetic and 

Figure 1

HRV diagram showing the inter-beat time variation between QRS complexes 
Image is courtesy of the HeartMath Institute (HMI). www.heartmath.org
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sympathetic branches of the ANS that creates the increase 
in HRV. Subsequently, an imbalance of function between 
the branches decreases HRV and has been implicated in 
a wide variety of pathologies. Decreased HRV is predictive 
of  increased risk of heart disease, sudden cardiac death, 
and all-cause mortality (4, 33, 34). Too much variation 
and instability, leading to arrhythmias and nervous  
system chaos, is equally detrimental, possibly indicating 
chronic stress, age-related depletion, and/or pathologic 
or poorly functional regulatory systems. In essence, 
reduced HRV may correlate with disease and mortality 
because it ref lects a reduced regulatory capacity and 
ability to respond to physiological, emotional, and psy-
chological challenges (4, 35, 36). 

The ANS is a complex system that uses diverse neuro-
transmitters and electrochemical signals to maintain a 
state of homeostasis.  It is the continual dynamic balance 
and interplay of both the sympathetic (fight or flight) and 
the parasympathetic (rest and digest) systems that allow 
for the greatest HRV and support the ability to regulate 
complex non-linear interactions among different physio-
logical systems. When measured, this is portrayed as 
sinusoidal-like rhythms that are created in accordance 
with the increase and decrease of the heartbeat in response 
to sympathetic and parasympathetic signaling (Figure 2). 
Research has shown that a smooth waveform is correlated 
with a high degree of coherence (4, 8, 24, 31, 37).

The Vagus Nerve
The Latin meaning for the term vaga is wandering, an 
appropriate designation for the vagus nerve due to its wide 
distribution throughout the body. The vagus (cranial 
nerve X) is the longest nerve, arising from the medulla 
oblongata with many branches which extend into the ear, 
the larynx, and caudally as far as the celiac plexus and 
sacrum. As the vagus nerve is largely responsible for the 
control of the parasympathetic nervous system, its activa-
tion is primarily responsible for parasympathetic tone (38).

The evolution of the vagus nerve is central to the devel-
opment of emotional and social experiences and the ability 
to self-regulate emotional processes, access creativity, 
achieve higher cognition, and make complex decisions 
(4, 37). The vagus nerve innervates the motor neurons in 
the ICNS, neurons which connect directly to the sinoatrial 
and atrioventricular nodes to slow the heart rate and 
increase bronchiolar tone. It is the coordinated and inte-
grated sympathetic and parasympathetic activity within 
the cardiopulmonary system that ultimately contributes 
to the beat-to-beat cardiac functional changes. It is 
generally well known that the efferent (descending)
pathways in the ANS are involved in the regulation of 
the heart; however, in this bi-directional communication 
between the heart and the brain, it is the heart that 
sends 90% of the afferent (ascending) parasympathetic 
activity to the brain via the medulla oblongata, bridging 
further communication into higher cortical regions. 
This means that the heart sends more information to 
the brain than the brain sends to the heart (24, 39). 
Although the ANS is known to be a system that operates 
without conscious control, it is clear that thoughts and 
even subtle emotions influence its activity. Many research 
studies from the HeartMath Institute (HMI) have examined 
the influences of emotions on the ANS, utilizing analysis 
of HRV/heart rhythms and the reflections of heart-brain 
interactions and ANS dynamics (4, 15, 37, 40).
 

Heart-Brain Connection and Coherence
Heart-Brain Connection
The relationship of the CNS and the ANS to the heart and 
control of cardiac rhythms is intricate and complex 
involving higher cortical functional interrelations between 
the limbic system, the neocortex, and medulla; chemore-
ceptors and baroreceptors from the heart, lungs, and face; 
and mechanosensory and chemosensory neurons within 
the ICNS (4, 9, 10).

Scientific research on the communication between the 
heart and brain was first conducted by John and Beatrice 
Lacey throughout the 1960’s and 70’s (12). Studies 

Figure 2

HRV is a measure of a normally occurring beat-to-beat change in heart rate. The 
ECG is shown at the bottom, and the instantaneous heart rate is represented by 
the blue line. The pattern of heart rate acceleration and deceleration is the basis 
of the heart rhythms. 
Image is courtesy of the HMI. www.heartmath.org
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undertaken over the last 30 to 40 years have brought 
to awareness the profound relationship between the 
heart and brain, exemplifying the importance of clear 
communication facilitated by physiological, emotional, 
and energetic pathways. The communication is a dynamic 
2-way dialogue, with each organ influencing the other’s 
function and each of their functions influencing the body 
and other biological processes. The 4 basic ways the heart 
communicates with the brain are neurologically through 
the nervous system, biochemically through hormones, 
biophysically through pulse waves, and energetically 
through sound waves and EMFs (4). 

Although the heart has been considered the seat of emotions 
and feelings and the brain has been considered the seat of 
thinking and intellect, neuroscience research has shown 
that the relationship between the neural connections of the 
cognitive neocortex and subcortical emotional centers such 
as the amygdala, thalamus, hypothalamus, and the body are 
integrated into a conversation that is strongly influenced 
by emotions (4, 19, 24, 41). The link between the emotional 
(subcortical) and cognitive (cortical) areas led to the intro-
duction of the concept of emotional intelligence in the 1990’s 
and exemplified the important link between mind and 
emotions, ie, what is thought and what is felt (4, 41).  Many 
studies have shown that when the mind and emotions are 
in sync, individuals are more self-secure and aligned with 
deeper core values, enabling responses to stressful 
situations with increased resilience and inner balance (4).

Coherence
The smooth flow of information and clear communication 
is represented by the concept of coherence. As defined 
earlier in the introduction, coherence can be defined as 
the synchronization between different oscillating 
systems or the physiologic degree of order, harmony, 
and stability in various rhythmic activities in living 
systems over any given period (4). When there is energetic 
harmony between the heart and brain, the signal is clear 
and the rest of the bodily functions fall into a synchro-
nized rhythm which becomes a state of entrainment. In 
other words, the rhythms of various oscillating systems, 
those that exhibit a physiologic degree of order, harmony, 
and stability in various rhythmic activities in living 
systems over any given period of time, become aligned. 
This harmonious order signifies a coherent system whose 
efficient and optimal function is directly related to the 
ease and flow of life processes, as opposed to an erratic 
and discordant pattern denoting an incoherent system 
ref lective of stress and inefficient use of energy (4, 40).

In these states of coherence, there is an increase in para-
sympathetic activity or vagal tone, heart-brain synchroni-

zation, and HRV, allowing body systems to function with 
a high degree of harmony and efficiency while facilitating 
natural regenerative processes. Research conducted on 
breathing and visualization techniques designed and 
implemented by the HMI has found that extended periods of 
coherence can be achieved by actively generating posi-
tive emotions (Figure 3) (4, 42–44).

Psychoneurophysiology- How Emotions 
Affect Coherence
There is a large body of research from the last century 
in multidisciplinary fields supporting the concept that 
positive emotions have a beneficial effect on mental and 
physical health (4, 45). Although backed by science, this 
concept is also intuitively understood, as elevated 
emotions create increased energy and physical expressions 
of positivity. Universal vibrations, frequencies, and reso-
nances as perceived by engineer and scientist Nikola Tesla 
constitute the core of a new conceptual and experimental 
perspective on human consciousness and emotions (45).

Emotions, or E-motions as they can be called, are actually 
energy in motion.  Each emotion correlates with a 
resonant vibration. The more elevated the emotions, 
the higher or faster the frequency. The more depleted 
the emotion, the lower or slower the frequency. Research 
models of coherence show that positive emotions tend 
to increase the synchronization between body systems, 
which is also ref lected in state-specific patterns of 
heart rhythms. Negative or lower vibration emotions 
such as anger, fear, anxiety, depression, frustration, 
judgment, and hate carry a chaotic, distorted signal, 
whereas positive or higher vibrational emotions such 

Figure 3

Heart rhythm patterns in relation to emotions 
Image is courtesy of the HMI. www.heartmath.org
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as gratitude, care, appreciation, love, and joy carry a 
smooth, organized signal (Figure 3) (4, 37).  A physiological 
state of entrainment, defined as 2 or more oscillating 
systems shifting into the same frequency, is found to 
occur when individuals move into a physiologic state of 
coherence (37) (Figure 4).

Emotions and thoughts drive physiology, as exemplified 
in the fields of psychoneurophysiology and psychophar-
macology. For every emotion, there is a single neuropeptide 
that matches that emotion, and other biochemicals are 
released into the body in response (46–48). Self-regulation 
through the emotional landscape has been the paramount 
motivating principle for the HMI to demonstrate the bene-
ficial effects on stress management, enhancement of human 
performance, and optimal wellness. Dr. Rollin McCraty, head 
of research at HMI, states that failures of self-regulation 
are central to the vast majority of health and social prob-
lems that plague modern societies, and the most important 
strength to build for the majority of people is the capacity 
to self-regulate their emotions, attitudes, and behaviors (4). 
The author concludes that as individuals make conscious 
decisions and discern their emotional responses, they tap 
into the intuitive wisdom of the heart’s intelligence for 
guidance. Accessing that energetic place of intuition enables 
an increase in connection and allows more resonance with 
the surrounding quantum field of information.

Electromagnetic Fields and Quantum
Resonance Coupling
Electromagnetic Fields
The first law of motion from Newtonian classical physics 
states that an object in motion tends to stay in motion unless 
an external force acts upon it. However, according to the 
world of subatomic particles and quantum mechanics, 
motion is a constant and the direction or quality of the 
movement is dependent upon the forces that act or do not 
act upon it.  Subatomic particles are always in motion, and 
all things are made of subatomic particles (4, 6, 7). A fluc-
tuating EMF is produced when the negative charge of an 
electron and the positive charge of a proton interact. Each 
atom, molecule, and cell generates an EMF. The heart is 
the most powerful source of electromagnetic energy in the 
human body (49, 50). Its electric field has been measured 
to be 100 times greater, and its magnetic field 5000 times 
greater, than the brain. Using a magnetocardiogram and 
a superconducting quantum interference device (SQUID), 
the heart’s rhythmic magnetic field can be measured 
several feet away from the body and shown to extend 
out in all directions. The heart’s field is an important 
carrier of information (Figure 5) (4, 44).

Just as the purpose of a gland is hormone secretion or the 
ears is sound detection, the purpose of the electromagnetic 
biofield is the creation of a conduit to connect energetic 
information with the wider world. This connection can 
affect other humans and animals. Within these EMFs are 
signals and messages that are encoded and transmitted 
within physiological systems in the language of patterns.  
We see these patterns as time intervals between action 
potentials, hormonal pulses, and even the inter-beat 
intervals of the pressure, sound, and electromagnetic 
waves produced by the heart.  It is the rhythmically pulsing 
waves of electromagnetic energy generated by the heart 
that create fields within fields and interact with electro-
magnetically polarized tissues, molecules, and subatomic 
particles throughout the body (3, 4, 37, 49).

Figure 4

Change in waveform patterns and entrainment between respiration, heart rate 
variability, and blood pressure before and after a Quick Coherence technique.
Image is courtesy of the HMI.  www.heartmath.org

Figure 5

The natural toroidal shape of the electromagnetic field produced by 
the heart and its relation to others.  
Image is courtesy of the HMI. www.heartmath.org
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Studies have shown a direct correlation between the patterns 
in HRV rhythms and the frequency spectrum patterns 
of the ECG or magnetocardiogram. These findings  
indicate that psychophysiological information can be 
encoded into the EMFs produced by the heart and that 
the heart’s EMF becomes more organized during posi-
tive emotional (heart coherent) states, potentiallyin-
creasing its capacity to impact surrounding endoge-
nous tissues or exogenous systems (4). As emotions 
are energy in motion, they are part of the information 
system and help create the quality of the signal. Elevated 
emotions create a more organized, harmonious, smooth, 
rhythmic, higher amplitude waveform that is not only 
emitted but can also serve as an interference pattern to 
transmute incoming frequencies and energies (4, 8, 24, 
37). In this author’s interpretation, it is transforming “bad 
vibes” into “good vibes.”

In the 1969 paper "Psychophysiological Basis of Emotion," 
neurosurgeon Karl Pribram commented on the connection 
between the heart and the brain. He stated that low-frequency 
oscillations generated by the heart and body in the form 
of afferent neural, hormonal, and electrical patterns are 
the carriers of emotional information and that the higher 
frequency oscillations found in the EEG reflect conscious 
perception and labeling of feelings and emotions (51). In 
recent years, it has been proposed by the HMI that these 
same rhythmic patterns not only transmit emotional 
information via the EMF into the environment and can be 

detected by others, but that these can be processed in the 
same manner as internally generated signals (4, 5, 37). 
This author postulates that this is one of the mechanisms by 
which disease states can be shared between species, through 
biofield physiology and epigenetic mechanisms fostered by 
emotional relevancy and interconnectedness (Figure 6). 

Quantum Resonance Coupling 
Quantum coupling and resonance theory are part of 
an expanded discussion about the connection human 
beings have with the oneness of the origins of the universe and 
the invisible quantum field or matrix. Facilitating this 
connection with intuition and heart intelligence is part of 
the meditative practices and wisdom traditions of people 
and cultures all over the world.

The theory of heart intelligence continues to bridge the 
gap between science and spirituality, as science uses 
quantum mechanics to delve into understanding the 
connection to oneness and perhaps divine source. This 
theory became the foundation of a groundbreaking 
experiment from the HMI titled "Modulation of 
DNA Conformation by Heart-Focused Intention" (52). 
In essence, the study was designed to see what effect 
conscious intention, together with heart coherence, had  
on the unwinding of a strand of DNA. The hypothesis 
for the experiment by Doc Childe, founder of the 
HMI, was that heart intelligence and EMFs act as carri- 
ers of energetic connection or coupling of information 

via resonance mechanisms occurring 
between higher  dimensional struc-
tures (higher self or spirit) maintained 
in the quantum field and the physical 
DNA in our cells. These higher dimen- 
sional structures are proposed to com-
municate information to DNA, guiding 
cell organization and differentiation and 
setting boundaries for the individual 
organism’s ability to vary in its physical, 
mental, and emotional domains.

The results of the study were signi-
ficantly relevant, showing that the 
group that generated the highest heart 
coherence ratios, coupled with inten-
tion, created a 25% increase in the 
unwinding of the DNA structure as 
compared to the control group with a 
1.09% change (52). This study strongly 
established the plausibility of the power 
of elevated emotions, heart coherence, 
and intention as an effectual construct 

Figure 6 

Synchronization of heart rhythms between Josh and his dog Mable after Josh goes into a state of 
coherence and radiates loving emotions to Mable. 
Image is courtesy of the HMI. www.heartmath.org
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in the alteration of DNA. New types of healing may be 
possible with these tools if one can learn to inf luence 
the unwinding of DNA and harness the power of emo-
tions to affect epigenetics, up-regulate genes, and inf lu-
ence the expression of proteins.

Conclusion
Recognizing the intimate relationships humans have with 
their hearts and seeing the much bigger picture that exists 
leads to realizing the power that can be harnessed to support 
and facilitate the healing of oneself and potentially the 
healing of others. This recognition goes beyond the linear, 
biochemical, Newtonian-based physical reality that is 
typically taught and branches into deeper realms and the 
science of more esoteric concepts such as energy, quantum 
biology, EMFs, and multidimensionality.

The heart and the innate intuitive intelligence can use 
epigenetic mechanisms as energetic gateways to amplify 
life experiences. Thoughts and emotions have a significant 
impact on signal behavior and quality. When we embrace the 
concepts of subatomic particles and endogenous EMFs, we 
realize the impressive effect possible on the expression of 
the inherent genetic blueprint.

Finally, health and wellbeing are not only an expression of 
the ability to heal within the conceptual framework of 
multiple energetic systems but are also both a reflection 
and an influence on the surrounding environment.
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Scientific Review

Abstract
Music and sound vibration therapies are gaining popularity 
in the human health and veterinary fields. The vast majority 
of work being described in the medical literature is related 
to the mood-modulating effects of music therapy; however, 
a recent trend in acoustic research involves pain manage-
ment. Clinical studies in humans have shown that music-
induced analgesia is effective, with or without concurrent 
relaxation. Nervous system diagnostics are revealing the 
mechanisms by which sound affects the pain network and 
how it can be used to return this network to a more normal 
state. Given that music and sound therapies are cost-
effective and safe and can be administered by pet owners, 
using them for acute and chronic pain patients offers an 
additional and valuable approach to pain management. 

Introduction
Music and sound vibration therapies are gaining popularity 
in the human health and veterinary fields. The vast majority 
of work being described in the medical literature is related to 
music therapy. Many of these studies focus on mental health, 
specifically looking at ways to reduce anxiety.

Research in various animal species also shows the antianxiety 
benefits of music therapy. Classical music decreased stress 
behaviors in kenneled dogs better than heavy metal, pop, 
and conversation (1, 2). Heart rate variability, a measure of 
stress, also improved with classical music in kenneled 
dogs. This change was still measurable after 9 days of 
music therapy, meaning the dogs did not habituate to the 
music (3). Other studies, however, suggest that habitua-
tion may occur and suggest using a variety of music (4, 
5). Gorillas showed a tendency toward relaxation and a 

reduction in stress behaviors with rainforest sounds and 
classical music, and elephants had a significant decrease 
in stereotypic behaviors with classical music (6, 7). 
Laboratory rodents also showed a decrease in anxiety 
behaviors with music intervention (8).

Similar data are found in human studies. Clients who 
listened to music while waiting in veterinary offices had 
higher visit satisfaction (9). In a study of musicians, music 
was shown to improve mood and help with emotional 
conflicts (10). It has also been useful for people with 
posttraumatic stress disorder of varying etiologies (11, 
12). And in a study of people who had suffered myocar-
dial infarction, the group that listened to music for 30 
minutes daily had a lower incidence of heart failure, new 
myocardial infarction and bypass surgery, and mortality. 
The authors theorized that the results were due to the 
cardiovascular system’s response to relaxation (a).

A recent trend in sound and music research involves pain 
management. The economic burden of pain in American 
society is estimated at more than $500 billion annually 
(13). Managing veterinary patients can be challenging 
because we are limited in the number and type of prepa-
rations for our patients, especially cats. The opioid crisis 
has also intensified the focus on managing both acute 
and chronic pain. Medications continue to be redefined 
as controlled substances, which also impacts veterinary 
medicine. Gabapentin, a widely used medication for pain 
in animals, is now under consideration for controlled 
status. Music therapy and sound healing may be useful 
and needed adjuvants in pain treatment strategies.

Music and Sound Modalities to 
Enhance Pain Management

Susan O. Wagner, DVM, MS

Author Contact:
Worthington, Ohio
614-519-6560
Email: sueowagner@icloud.com

J Am Holist Vet Med Assoc. 2022;68:31–34.
https://doi.org/10.56641/KOJI3412



32  J Am Holist Vet Med Assoc • Volume 68 Fall 2022 ISSN 2474-1906

Music Versus Sound
Most music therapies use the principles of psychoacoustics, 
which is the discipline that studies the perception of sound 
in humans as well as how it affects brain function. It has 
been shown that slow tempos, lower tones, and minimal 
complexity calm the nervous system in people and animals 
(14). Higher tempos with more complex instrumentation 
have been shown to improve focus and learning.

Psychoacoustics also includes a person’s psychological 
preferences because music has a strong influence on our 
emotions (15). Animals may show musical preferences as 
well (16). One study showed that dogs were calmed with a 
variety of music, including soft rock and reggae (5).

Although sound (sonic) healing modalities may influence the 
nervous system, they primarily focus on the effects of oscil-
lating sound on the body. Mammals have mechanoreceptors 
in muscles, periosteum, skin, and subcutaneous tissues that 
respond to vibration (17). Novel research supports this direct 
effect of sound on the body. A study of cultured cells found that 
exposing them to sounds triggered a suppressive effect on 
ultrasound-sensitive and mechanosensitive genes (18). 
Sonic modalities may be used directly on the body, as with 
weighted tuning forks, or near the body, as is experienced 
with nature sounds, human sound, musical instruments, 
crystal and metal bowls, drums, rattles, and unweighted 
tuning forks. Therapeutic interventions used off the body 
are often referred to as “sound baths.” These interventions 
not only affect the physical body but also clear and harmo-
nize the biofield, which is the electromagnetic field within 
and emanating from humans, animals, and plants (19, 20).

Some music researchers also use direct sonic concepts by 
influencing the nervous system in unique ways. Playing 
music through headphones that encompass the entire ear 
allows sound oscillations to stimulate the vagus nerve by 
physically touching the tragus, an innervation point for 
the auricular branch of the vagus nerve (21). The tragus 
is also an acupuncture/acupressure point for the vagus. 
Sympathovagal imbalance is hypothesized to increase 
stress and contribute to stress-related disorders. Stimu-
lating the vagus is believed to repair this imbalance by 
increasing parasympathetic activity of the autonomic 
nervous system, thereby decreasing sympathetic activity 
Low-level electrical stimulation of the tragus has been 
shown to improve cardiovascular parameters in humans 
(22). Although it is unlikely that veterinary patients will 
tolerate headphones, this work does open the door to 
using the tragus to decrease stress, which may assist in 
pain management.

Pain Management
Reducing anxiety through music and sound therapy can also 
assist in the management of pain. Many studies have shown 
that calming results in decreased perception of pain in 
humans. Patients listening to music while undergoing 
lithotripsy had a significant decrease in pain and anxiety 
and were more likely to repeat the procedure (23). In a 
meta-analysis, music was found to decrease self- 
reported chronic pain and comorbidities, such as depres-
sion (24). Pain and its associated distress were reduced 
in cancer patients who listened to music while hospi- 
talized (25). These studies also suggest the importance of 
psychoacoustics when choosing therapeutic music. Each 
study found that culturally appropriate music or music the 
subjects enjoyed produced a stronger effect than music 
chosen by researchers.

The findings that regulating mood may have an effect on 
pain are not surprising, as neurologic pathways modulating 
pain share some of the same pathways that govern emotional 
experiences. In addition, neurotransmitters important for 
mood, such as serotonin and dopamine, are released with 
enjoyable music (26). It would make sense that any modality 
that reduces anxiety may also reduce pain, and vice versa.

But can sound healing and music therapy reduce pain 
independent of their antianxiety effects, or is a decrease 
in pain strictly a result of relaxation and a reduction in 
anxiety? Although it is difficult to know for sure, there is 
evidence to suggest that music and sound may also exclu-
sively modulate pain. This is termed music-induced analgesia. 
A cold-induced pain study in which subjects listened to 
music, news, or silence found that the music group had 
lower pain perception and higher pain tolerance than either 
the news or silence group. The degree of difference was 
higher in subjects who had normal anxiety surrounding 
pain compared to the group with heightened general 
anxiety, leading to the conclusion that pain relief was not 
solely based on reducing anxiety. In fact, researchers con-
cluded that extreme anxiety may override music’s ability 
to decrease pain (27).

Nervous system diagnostics are useful in understanding 
the mechanisms of music-induced analgesia. In a study 
in which participants were subjected to laser-generated 
pain, magnetoencephalography data showed that partici-
pants listening to music were able to shift their attention 
away from the pain. The areas of brain wave activity that 
were mapped were not related to mood (28). A functional 
MRI (fMRI) study revealed changes in the descending 
pain pathways in subjects listening to music while expe-
riencing heat-induced pain. Among the pathways, activity 
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was observed in the dorsal horn of the spinal cord, which 
is a key area for the modulation of pain. The researchers 
hypothesized that pleasurable music evoked the release 
of opioids, which then influenced the pain-modulating 
pathways (29).

Changes were also found on fMRI in patients with fibro-
myalgia. It has been shown that people with fibromyalgia 
have a connectivity imbalance within the nervous system 
pain network, leading to chronic pain, even at rest (30).
Listening to classical music changed the abnormal network 
to a more normal state and reduced the participants’ pain 
scores (31, 32).

Sound modalities, when used on the body, have also 
been shown to create analgesia. Weighted tuning forks 
placed on the spine can relax tissues and decrease pain 
in domestic animals (17). Similar effects have been found 
in people. Another sonic modality, vibroacoustic therapy, 
is increasing in popularity. This sonic treatment delivers 
sound oscillations through beds, chairs, or footpads (20). 
The author has not seen any of these products specifically 
designed for animals as of yet; however, portable music 
therapy devices are available for animals, which may be 
helpful for travel or veterinary visits (33–35).

Conclusion
Several studies have shown that music can be calming to 
many species. Because anxiety can affect pain responses, it 
would make sense that using calming modalities may benefit 
pain control in veterinary patients. It seems reasonable to 
add music and sonic therapies to treatment protocols for 
both anxiety and pain. For example, if a patient is having 
an agitated recovery from anesthesia, calming music may 
be beneficial. Once any patient recovering from anesthesia 
is stable, adding calming music may reduce pain. Initiating 
calming music too soon following anesthesia could keep the 
nervous system depressed, creating a longer recovery.

Research in humans suggests that music and other sound 
interventions can be helpful for pain control, although 
studies are lacking in animals. But given the rigorous data 
in humans and the similarity of nervous system function, 
sound and music therapies may also benefit animals with 
chronic pain. Having owners play calming music at home 
is a very cost-effective adjunct to pain medications. It may 
also help reduce anxiety created by strict rest after ortho-
pedic procedures. It is important to explain to clients, how-
ever, that less is more. Animals are quite sound sensitive, 
and the most common mistake seen with music therapy is 
that the volume is too loud. This can result in a stimulating 
effect on the nervous system.

Although fibromyalgia has not been documented in animals, 
acoustic therapies may benefit unusual pain syndromes, 
such as feline interstitial cystitis or neurologic pain found 
in Cavalier King Charles Spaniels. Music therapy may 
remodulate the nervous system in feline hyperesthesia 
syndrome, in addition to quieting the pain. The author has 
experience using tuning forks along the spine of Cavaliers to 
reduce neck pain and scratching at the ears. Adding sonic 
modalities to other chronic pain conditions, such as degen-
erative arthritis and disc disease, may improve quality of 
life for these animals.

Sound therapies are easily learned, making them ideal 
for clients to use at home. Sonopuncture uses tuning 
forks at acupuncture points, so clinicians could send 
clients home with sonopuncture instructions to follow in 
between acupuncture visits. Similarly, in-home usage of 
tuning forks, sound bowls, and music therapy may also 
be beneficial adjuncts to other modalities, such as energy 
medicine and chiropractic and rehabilitation therapies. 
Given that music and sound therapies are cost-effective 
and safe, using them for patients with acute and chronic 
pain may offer an additional and valuable approach to 
pain management.
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Wellbeing

Introduction 
Veterinarians and veterinary staff can be painfully 
aware of the need for personal wellbeing in maintaining 
a healthy veterinary practice. Healers in a community 
must be supported in order to  provide their much-needed 
services to others. For veterinarians, particularly holistic 
veterinarians, a connection with nature can be close at 
hand if we take even a few moments during a busy day 
to appreciate our patients. The animals we care for, along 
with herbs and other natural substances used in healing, 
provide regular reminders of our interdependence and 
our places as humans in the ecology of the natural world. 
The following meditation is a core activity to bring aware-
ness of self and community through connecting with nature, 
while also promoting relaxation and personal wellness. 

Getting outdoors is a wonderful way to enhance personal 
wellbeing. We often spend our time outdoors doing some-
thing—walking, running, biking, hiking, playing sports, 
or gardening; even having a picnic is “doing” something. 
What if you had a special place outside where you could go 
to just be? You might have a favorite bench in a park to sit 
and watch squirrels or a chair in your yard where you enjoy 
a cup of tea and listen to the birds. Creating an outdoor 
garden at your place of work can become a wonderful space 
for staff to pause during the day. This special place does 
not have to be a remote or idyllic setting, although that 
can be lovely when possible. The best spot is one that can 
be reached quickly and easily. Intentionally visiting the 
same outdoor location on a regular basis is a great way to 
learn the flora and fauna of your area. When weather or 
other limitations make the outdoors challenging, simply 
finding a window to enjoy the sights and sounds of nature 
can be beneficial. 

Any amount of time in nature, even 5 minutes, can be healing. 
Spending at least 20 minutes quietly in one spot can allow 
birds and other creatures to become comfortable with your 
presence and return to their normal routines. This culti-
vates a relaxed, familiar environment for observing the 
natural world and its inhabitants. Of course, be careful not 
to disturb the animals, particularly any nests or dens. This 

might put them in danger or cause them to not return to the 
area. A quiet place not regularly disturbed by people is ideal, 
though many wild animals adapt to regular human activity. 
Becoming aware of the habits of animals, growth stages of 
plants, weather patterns, and more can be an enriching way 
to connect with nature and the changing seasons.

This “sit spot” is also the perfect location for quiet medita-
tive moments. The Five Senses Meditation is a powerful way 
to increase awareness, reduce anxiety, and enjoy nature all 
at the same time. Learning these techniques can create 
brain patterns of relaxation and mindfulness that become 
activated every time you step outside, even for a few minutes. 
This meditative exercise is meant to develop the 5 primary 
senses (sight, hearing, touch, smell, and taste). When 
attention is drawn to these senses, it can help shut down
cyclical thought patterns and bring us closer to a relaxed 
meditative state. It can ground us and draw focus to 
what is happening around us. Spending more time being 
conscious of the present moment is particularly good to 
reduce the stress, worry, and anxiety that develop when 
we dwell too intently on the future or the past.

Just as animals rely most on their strongest senses, 
humans have some senses that function more predomi-
nantly than others. Animals and people that have a 
decreased funtion or absence of one sense often make up 
the deficit by strengthening other senses out of necessity. 
Working with our individuality, we can develop senses we 
might otherwise ignore. As with any form of self-care, be 
aware of your own needs and take only what is useful to 
you from this exercise.

Five Senses Meditation
Move slowly and quietly to your sit spot. Find a relaxed 
position, trying to move very little to avoid disturbing 
any birds or other animals that may enter the area for 
foraging or daily activities. Take a few long deep 
breaths to settle into your body. Feel the ground (or 
chair) beneath you; look around to orient yourself in 
the space. When you are comfortable, begin by focusing 
on one sense at a time. Do this with relaxed, open curiosity. 

A Five Senses Nature Meditation 
Kris August, DVM

Author Contact:
Email: kaugust@harmonyhousecalls.com
Website: www.purplemoonherbstudies.com
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To improve awareness, you may start by taking a day or 
week to develop each sense individually.

Sight
Sight is a primary sense for modern humans. Road signs, books, 
videos, and digital input all rely heavily on sight, but we 
are often focused on details, missing the bigger picture. As 
you sit, open up your peripheral vision. How far can you see 
above, below, and to each side without moving your head or 
eyes? Tune in to movements—can you identify a bird or 
other animal by the way it moves? What colors do you see? 
Close your eyes, think about focusing on one color, picture 
something of that color, and then open your eyes to see if that 
color jumps out at you more distinctly. By focusing on colors 
and patterns, we can begin to pick out specific plants and 
creatures that previously blended into the natural world. 

Sound
Again, we use this sense a lot as humans, but what 
sounds are you usually tuning into? Close your eyes 
to better concentrate on sound without the visual input. 
Can you hear the quietest sound? An insect on a blade 
of grass? What is the farthest sound you can hear? Which 
direction did it come from? Try to distinguish individual 
bird vocal characteristics. Can you hear the wind moving 
across the landscape? What do the plants sound like, and 
what does this tell you about them? Can you understand 
what is happening around you solely by what you hear?

Touch
How often do you pay close attention to the sense of touch? 
We might be aware of heat or cold, warnings of danger, but 
what about the subtle cues our world is giving us? How does 
the earth feel to your bare feet? What is the texture of 
tree bark, rocks, soil, or leaves? Can you feel the direction 
the wind is coming from? Does the air feel dry or moist? 
Focus on temperature, texture, softness/hardness, rough- 
ness/smoothness, sharpness, stickiness, or other qualities.

Smell
What do you smell around you? How often do you use your 
sense of smell when there is not a strong or offensive odor? 
Are there subtle scents in the wind? Where are they coming 
from? Can you describe them? Can you perceive how moisture 
in the air or your nostrils affects your sensitivity to smell? 
Do different seasons or types of weather smell differently? 
What does snow smell like?

Taste
Choose something to taste in the environment around you. 
Be careful of toxic plants or unknown substances. Take 
the time to slow down and experience taste. Can you detect 
sweet, salty, bitter, pungent, or sour tastes? Does it feel  
astringent, drying, moistening, slimy, gritty? Is there  

another word you would use to describe the taste? Does it 
remind you of something? What does the rain taste like? 
Have you noticed how interlinked the senses of taste and 
smell are?

Pulling it all together
After you have spent time exploring each sense on its own, try 
using 2 or 3 at a time. Listen closely in all directions, and then 
open your eyes to add sight. Can you see or hear a gust of wind 
coming in the trees before you feel it touch your skin? Notice 
your senses spreading out to better understand the world 
around you. How does it feel to use your senses in this way?

Using the senses to explore nature can be a more accessible 
form of meditation and development of mindful awareness, 
particularly for people who struggle with stillness and 
quieting active thoughts. It expands our innate skills for 
awareness and connects us with the outside world, moving 
the focus away from our thoughts and concerns. This expan-
sion of awareness can have the added benefit of enhancing 
the ability to recognize subtle changes in our fellow human 
beings and our animal patients. Behaviors, vocal patterns, 
actions, and reactions begin to make more sense as we 
relate to all beings, creating deeper connections and under-
standing. Spending time with plants as they move through 
their life cycles has much to teach us. Herbalists especially 
notice this, but we all can benefit from the lessons of the 
plants. Sharing nature observations and discoveries with 
friends, family, and coworkers creates much-needed ripples 
of awareness, gratitude, and appreciation throughout our 
world. Reconnecting with nature can help remind us of what 
brought us to veterinary medicine in the first place.

“The goal of life is to make your heartbeat match the beat of 
the universe, to match your nature with Nature.”

- Joseph Campbell
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A Pilot Study Examining a Proprietary 
Herbal Blend for the Treatment of 

Canine Osteoarthritis Pain

Reviewed by Laurie Dohmen, VMD, MS
Editorial Committee

Osteoarthritis (OA) affects 20% of the adult and elderly 
dog population in the United States. Signs including pain, 
inflammation, stiffness, lameness, and loss of mobility lead 
to decreased quality of life for the animal and its family. As 
there is no cure for OA, managing signs and comfort is the 
goal. Management, a life-long commitment for the family, 
increasingly utilizes a multimodal approach. Modalities for 
treatment include NSAIDs, nutraceuticals, acupuncture, 
physical therapy, and herbs.

This pilot study examined an herbal combination (a) as 
part of a multimodal approach for the treatment of OA. 
The supplement contained per ml: 20 mg bromelain, 38 
mg boswellia (Boswellia serrata) gum, 96 mg devil’s claw 
(Harpagophytum procumbens) tuber, 38 mg sarsaparilla 
(Smilax officinalis) root, 39 mg dandelion (Taraxacum 
officinale) root, 38 mg yucca (Yucca glauca) root, and 
115 mg turmeric (Curcuma longa) root extract. The study 
began with 24 dogs, of which 22 completed the 8-week 
course of herbs. Half of the dogs were given the supplement 
twice a day at a dose of 17-19 mg/kg, and the other 11 
dogs were given a placebo twice a day. Additionally, the 
dogs were allowed to continue all other treatments they 
were currently using for OA.

The results of this study were not positive; there were no 
statistical or anecdotal (by owner) improvements seen in 
the dogs in the treatment group. The only improvement 
noticed was by the examining veterinarians, who observed 
a non-statistically significant improvement in pain scores. 

However, the herbal therapy showed no adverse side 
effects in 11 of 12 dogs. The last dog withdrew from the 
study due to GI discomfort.

As the authors discuss thoroughly in the Discussion, this 
study had many flaws. There was a small sample number 
of dogs. The study was only 8 weeks long; many herbal 
formulas take a minimum of 12 weeks to start showing 
results. All the dogs were on other supplements (none the 
same), including a variety of NSAIDs, which could easily 
confound results. The authors state that there were no 
objective measurements of inflammation. The dosage of 
each herb (and therefore the entire formula) was well  
below the range proven effective for the treatment of OA. 
For example, sarsaparilla is most effective when dosed 
at 200–400 mg/kg/day; in this formula, the dose was 
3.4–3.8 mg/kg/day. Lastly, the formulation and bioavail-
ability of the curcumin in the formula were undisclosed, 
potentially rendering the turmeric inert or unusable by 
the dogs’ systems.

While this was a great concept, this study fell well short of its 
goals for all the reasons acknowledged by the authors. It would 
be beneficial to see another study with more dogs, higher 
doses of the formula, and standardized ancillary treatments.

Endnote

a.  Agile Joints, Pet Wellbeing®, Crestwood, Kentucky

From The Literature

Cardeccia ML, Elam LH, Deabold KA, Miscioscia EL, Huntingford JL. A pilot study examining a proprietary 
herbal blend for the treatment of canine osteoarthritis pain. Can Vet J. 2022;63(1):55-62. [Open access]
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Enteric Pathogens Induce Tissue 
Tolerance and Prevent Neuronal Loss 

From Subsequent Infections

Reviewed by Lea Stogdale, DVM 
Editorial Committee

Intestinal dysmotility presents in veterinary patients as 
chronic diarrhea (increased gut activity) or constipation 
(decreased activity) and can be caused by both enteric (local) 
and central mechanisms (1). Enteric neurons, abundant in 
the GI wall, modify gut motility and secretion. In mice and 
rats, enteric infections can result in intestinal nerve loss 
and long-term dysmotility.

The studies reported in this publication showed that bacte-
rial and helminth infections prevented intestinal neuronal 
loss when the mice subjects were subsequently challenged 
with another pathogen. The mechanism appeared to be 
a state of tolerance. Mice were initially infected with 
Yersinia pseudotuberculosis or Strongyloides venezulenesis 
and recovered. When then infected with an attenuated 
strain of Salmonella typhimurium, the previously infected 
mice showed less intestinal neuronal loss than the controls. 
Various mechanisms were studied. The authors interpreted 
this as indicating disease tolerance promoting resilience. 
They concluded that both genetics and previous infections 
influence neuronal loss during enteric infections.

Limitations of this study include the test species (mice 
studies are not necessarily transferable to other species), 
the specific pathogens used, the limited time frame, and 
the fact that numerous complex factors influence intestinal 
motility and secretory functions.

Whether intestinal neuronal loss is a significant clinical 
long-term problem following infectious enteropathies is 
unclear. Ileus has mechanical or functional causes, none 
of which are infectious (2). Decreased intestinal neuronal 
numbers may play a role in chronic diarrhea, but other 
factors are far more relevant (3). More importantly, in 
humans, acute infectious diarrhea results in various 
chronic health problems due to long-lasting changes in 
intestinal physiology and immunity. These changes can 
increase the risk of chronic GI disease (4).
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Bioactive Scaffold With Enhanced Supramolecular 
Motion Promote Recovery From Spinal Cord Injury

One of the remaining discoveries yet to be made in the 
medical sciences is the regeneration of axons in CNS tissues. 
In the study described in this article, the authors use 
synthetic molecular scaffolds to signal cells for tissue regen-
eration. A supramolecular scaffold of nanoscale fibrils was 
developed that integrates biological signals for laminin 
and fibroblast growth factor-2 (FGF2). The laminin signal 
isoleucine-lysine-valine-alanine-valine (IKVAV) amino acids 
promote the differentiation of neural stem cells into neu-
rons and extend axons. Also utilized was an FGF2 mimetic 
peptide YRSRKYSSWYVALKR, which activates the FGFR1 
receptor to promote cell proliferation and survival.

In the first stage, in vitro testing with human neural progen-
itor cells to evaluate combinations of the molecular scaffolds 
was performed. The 2 different signals were placed at the 
termini of peptide amphiphiles (PAs), and the tetra-peptide 
domain that controls physical behavior was modified with 
sequences of the amino acids valine, alanine, and glycine for 8 
amino acid variations. The in vitro testing identified the most 
bioactive of the PA combinations, PA2 (AAGG sequence) and 
PA5 (GGGG sequence). The PAs also needed to be miscible 
and form hydrogels upon contact with physiological fluids 
when injected at the spinal cord injury site. Only PA2 met 
this requirement.

The authors used an in vivo acute spinal cord compression 
injury model to test the scaffolds’ ability to increase tissue 
regeneration. A previous similar study using IKVAV PA 
showed axon regeneration and behavioral improvement in 
mice (1). Mice in the current study received a spinal cord 
injection at the trauma site 24 hours after the injury with 
saline solutions of 90:10 molar ratio of IKVAV PA2 combined 
with either FGF2-PA1 or FGF2-PA2. Control groups received 
injections of saline or saline with IKVAV PA. Assessments 
for tissue regeneration were performed at 1, 2, 4, 6, and 12 
weeks post-injection. The PA molecules, which biodegrade 

gradually over 12 weeks, were labeled with a fluorescent 
dye to help track the regeneration process. After 10 weeks 
the researchers injected tracer biotinylated dextran amine 
into the sensorimotor cortex to trace the corticospinal 
tracts. Control groups and the IKVAV PA + FGF2 PA2 group 
showed minimal to modest improvement, while the IKVAV 
PA + FGF2 PA1 group demonstrated robust corticospinal 
axon and serotonin axon regrowth. One of the important 
phenomena observed was the absence of an astrocytic scar 
at the injury site, which normally blocks axonal regrowth. 
High levels of myelin basic protein were detected wrap-
ping the regrown axons. In addition, high levels of laminin 
and low levels of fibronectin were in contact with the new 
growth, indicative of a reduced fibrotic core.

The authors also assessed the functional vascular network 
at the regeneration site using a lipophilic carbocyanine dye 
that incorporated into endothelial cell membranes. All the 
PA scaffold-treated groups maintained their functional blood 
vessel network, while the IKVAV PA + FGF2 PA1 group also 
showed increased vascular area fraction, vascular length, 
and branching.

This research has tremendous potential for human and animal 
patients with spinal cord injuries. The authors tested an acute 
model. Further evaluation of the PA scaffolds with a chronic 
spinal cord injury model or in animals with existing chronic 
spinal cord injuries could lead to improvement or recovery in 
what has been irreversible nerve damage in our patients.
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Please be aware of people 
or groups pretending to be 
an “official AHVMA Housing 
Group.” AHVMA does not so-
licit “special offers” for lodging 
reservations via telephone, 
fax, or email. All lodging res-
ervations are to be made di-
rectly with the hotel through 
the link provided.

Palm Beach International Air-
port (PBI) is conveniently located 
less than 5 miles from the Palm 
Beach County Convention Center 
and Hilton West Palm Beach. 
Transportation options include: 
Super Shuttle, YellowCab, and  
App-based transportation. 

AHVMA has negotiated a group 
rate for AHVMA Attendees and Ex-
hibitors. You must book through the 
Group Link to obtain this rate.
https://book.passkey.com/go/
ZAHVMA 

AHVMA
CONFERENCE2022

The Palm Beach County Convention Center is connected to the beautiful Hilton 
West Palm Beach via covered walkway. Conveniently located across from The 
Square, which offers several dining and shopping options, the Hilton’s amenities 
include a resort-style pool, poolside cabanas, and lawn games. It is less than 
two miles away from the Palm Beach waterfront, so you can relax and enjoy all 
that Palm Beach has to offer!

SEPTEMBER 10-13, 2022SEPTEMBER 10-13, 2022  HILTON WEST PALM BEACHHILTON WEST PALM BEACH  

Join us!
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AHVMA Conference 2022
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VBMA and ACVBM Update

Learn Botanical Medicine
With the VBMA and ACVBM

By Cynthia Lankenau, DVM 

The VBMA continues to have an exciting year, rich with 
educational opportunities. Our popular webinar series has 
included “Medicinal Mushrooms in Veterinary Practice” by 
Barbara Fougere, DVM, and “Analgesia: The Search for 
Effective Pain Relief—Botanical and Nutritional Protocols” 
by David Winston, RH. Both talks provided an abundance of 
practical therapeutic information and can be purchased on 
demand at www.vbma.org.

The VBMA has supported two eco-tours this year, with 
COVID safety in mind.  Matt Wood, RH (AHG), an active 
practitioner of traditional Western herbalism since 
1982, came to the Catskill mountains at Menla Retreat to 
deliver three-and-a-half days of fascinating lectures on 
Animal Medicines, including Badger, Horse, Wolf, Deer, 
and Crocodile Medicine.  He covered topics ranging from 
Lyme disease, autoimmune diseases, cardiac materia 
medica, and cancer.  He also led a fascinating discussion 
about the extracellular matrix, its vital and dynamic role 
in cellular health, and its role as the basis of function in 
the body. 

Our Alaskan ecotour, August 4-10, 2022, was an ex-
traordinary adventure. Based at Twin Bear campground 
thirty miles north of Fairbanks, our mixed program 
featured Are Thoresen, DVM and native herbalist Kath-
leen Hildebrand Meckel.  Kathleen enlightened us on the 
critical food insecurity now facing the native Alaskan 
population and instructed us on local herbs during an 
enjoyable herb walk. We had a fantastic time gather-
ing and making highbush cranberry (Viburnum opulus 
L var. americanum. Aiton) jelly, learning how to bead, 
and making willow bark (Salix alba) salve.  Are's lec-
tures were revelations on how to transform diseases 
without translocating the disease energetic basis.  He 
has developed new teaching techniques to enable us to 
treat the “mid-point.” Our group excursions included a 

tour of the ice cavern and geothermal plant with a dip 
in the Chena Hot Springs and an outing to the University 
of Fairbanks to see muskox and reindeer.  We visited a 
local mushers' sled dogs, many of which have pulled in 
winning Iditarod teams.  We also enjoyed hikes in the 
woods, music, tote painting, the use of a small lake with 
hours of beaver watching, and wonderful camaraderie.

The VBMA is presenting a track at this year’s AHVMA 
conference in West Palm Beach, Florida, September 10-13, 
2022, featuring Renee Crozier, RH(AHG).  Renee is a clinical 
practicing herbalist who has a focus on cancer care and 
traditional healing. She is interested in bioregional plant 
medicine and conservation and helps to address the needs 
of underserved communities. Trained as a traditional 
healer, she spends time in several countries each year 
furthering her practice. She is passionate about balancing 
traditional and modern methods of healing. As a teacher 
for more than twenty years, Renee is the co-director of 
the Traditions School of Herbal Studies and is one of the 
stewards of a half-acre medicinal teaching garden. Visit 
www.traditionsherbschool.com to learn more about her work.

The American College of Veterinary Botanical Medicine 
(ACVBM) will host their annual conference virtually, October 
22, 2022, with the recordings available to view for three 
months post-conference. The ACVBM is concentrating 
on aspects of herbal training where more instruction is 
needed, as in the area of formulation. Signe Beebe, DVM 
will speak for four hours on “The Art of Combining 
Chinese Herbal Medicines.” Jim Skoien, LAc will finish 
the day with two hours about “Principles, Strategies, and 
Practical Steps of Herbal Formula Modifications.”  Regis-
tration is 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.vbma.org
http://www.traditionsherbschool.com
http://www.acvbm.org
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VBMA 2022
Alaskan Ecotour
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The Council of Elders (COE) has been a core part of 
the AHVMA for decades, inspired by the tradition of a 
group of elders available for wise counsel, a practice 
common to many indigenous cultures. The purpose 
of the Council of Elders is to provide spiritual guidance 
and advice to members, when requested, to maintain the 
heart of AHVMA.

Our initial project was to organize our Healer, Heal Thyself 
retreat, a chance for members to connect with others, learn 
self-healing approaches, and regain strength and purpose. 
These retreats usually coincide with the AHVMA Annual 
Conferences but occasionally have been stand-alone events 
as well.  The COE then became more involved and active in 
other areas of the AHVMA. I’d like to introduce the analogy 
of the COE as the mycelium of the AHVMA. Yes, mycelium, 
that mass of interwoven filamentous hyphae that forms fungi/
mushrooms. The mycelium is the most bioactive stage of the 
mushroom’s lifecycle—without the mycelium, there would 
be no mushroom—and forms a submerged network in soil 
or host tissues. 

Mycelia do not just serve to feed the mushrooms that grow 
on the surface. Research has shown that they also form a 
communication network with other plants and work symbi-
otically to facilitate the exchange of nutrients and sugars 
all over the forest. This beautiful interconnectivity is often 
referred to as the “wood wide web” and ensures the health 
not only of the mushrooms, but of the entire ecosystem. 
Members of the COE are long-time members of AHVMA 
and active with allied organizations and other veterinary 
groups. Like mycelia, we help connect, nourish, and support 

you, the members of AHVMA.  We are committed to the 
health of our organization.

Holistic practitioners often face opposition from conven-
tional colleagues and see a need to defend themselves. 
The mycelium develops enzymes and metabolites that it 
introduces into the substrate, and these compounds create 
protection for the mycelium and the entire mushroom. It is 
these unique compounds born out of defense against natural 
environmental stressors that increase the medicinal and 
nutritional value of the whole mushroom. 

The COE serves as the “mycelium,” helping support, nourish, 
and defend the work of the AHVMA and its members 
in a variety of ways. The COE column published in 
each issue of JAHVMA provides insight and inspira-
tion.  Biannually, we also publish a Founder’s Series 
column in JAHVMA to honor holistic veterinarians who 
have been leaders in the field, describing how they                        
resolved practice issues, nourished themselves and 
their families, and promoted holistic healing approaches. 
Throughout the year, we offer healing circles where 
we collectively send prayers and positive intentions on 
behalf of any members requesting physical, mental, or 
spiritual healing. (To request healing prayers, email 
Dr. Judith Shoemaker at judithshoemaker4@gmail.com.) 
At the AHVMA Annual Conference, we give awards to 
honor specific members, offer a memorial service for 
deceased animals and people, lead morning exercises 
like Tai Chi, open each lecture room with inspiration, and 
provide an evening talk to deepen and nourish the  
“mycelium health” of the AHVMA.

Council of Elders News

Council of Elders:
The “Mycelium” of the AHVMA 

By Cynthia Lankenau, DVM 
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By Darlene Knowles, AHVMF CFO/Executive Director

AHVMF Update

Fall Update:
Funding and Fundraisers 

Research Funds Available
We would like to remind qualified researchers that the 
American Holistic Veterinary Medical Foundation (AHVMF) 
has over $166,000 available for non-specified research 
studies, over $75,000 earmarked for homeopathic 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. 

Annual Spring Fundraiser
Thank you for continuing to support integrative/holistic 
veterinary research. AHVMF wrapped up its annual 
spring fundraising drive at the end of June. We received 
almost $19,000 in donations.

Silent Auction Donations
The proceeds from the AHVMF’s Silent Auction help fund 
our Student Education Grants for a trip to the following 
year’s AHVMA Annual Conference. After COVID-19 
precluded our presence at the conference for the past 
two years, we are looking forward to seeing everyone in 
person again. Join us for this year’s event on September 11, 
2022. We began accepting donations on May 16, 2022.  
After this issue of JAHVMA is published, donations will 
only be accepted on-site. Please drop off your donation 
form(s) and donation item(s) at our booth, #908. Please 
see the donation forms for details.

https://www.ahvmf.org/index.php/what-we-do/grants-scholarships
https://ahvmf.org/images/stories/Scholarships/2022Silent_auction_donor_form.pdf
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AVH Update

Advocacy
and Education

By Ann Swartz, DVM

The Academy of Veterinary Homeopathy (AVH) works to 
support veterinary homeopaths through advocacy and 
education. In 2013 the AVH successfully advocated for 
the ongoing use of homeopathy by AVMA members when 
an anti-homeopathy resolution was brought to the House 
of Delegates. Currently the AVH remains updated and 
continues to participate in the nationwide response to 
the FDA's discussion of access to homeopathy.

The AVH promotes 
educational prog-
rams in veterinary 
homeopathy for 
the minted homeo-
paths, those getting 
started, and those 
curious about the 
possibilities that 
homeopathy can
offer. The AVH is  
excited to be back 
at this year’s        

AHVMA Conference. Dr. Lisa Melling will be presenting 
six hours of homeopathy lectures, speaking for two hours 
each on the topics of “Introduction to Homeopathy,” 
“Integrating Homeopathy into Your Practice,” and 
“Homeopathy, Hope for the Hopeless.”

Dr. Melling is an engaging speaker, blending humility 
and knowledge as she presents her cured cases. Her 
lectures are edifying to those with advanced prescribing 
skills as well as those attending their first talk on home-
opathy. Certified Veterinary Homeopaths will receive 
continuing education credits toward maintaining their 
certification by attending these lectures.

For more information about about the AVH, visit  
www.theavh.org to learn more.

Dr. Lisa Melling with Badger

http://www.theavh.org
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AHVMA 
American Hol ist ic Veter inary Medical  Associat ion

2022  membership

APPLICATION

DIRECTORY email

2022 -2023  Membership Form -  Dues Year Begins  Apri l  1st  and ends March 31st  the Fol lowing Year

***

name/details

last

first middle

date of birth (mm/dd/yy) gender	 			male							female						unspecified

educational info

veterinary medical college (college/school if technician)

veterinary degree

veterinary graduation date (mm/yy)

other	degree(s)/certification(s)

Mail:
American Holistic
Veterinary Medical Association
PO Box 630
Abingdon, MD 21009 
Fax: 410.569.2346

Any questions?
Please contact AHVMA
at 410.569.0795

email:office@ahvma.org

submit completed application

contact info

home address (check if preferred mailing address)

address

city

state/postal code

country

home phone cell

PREFERRED email 
(required for login)

business (check if preferred mailing address)

clinic/organization name

address

city

state/postal code

country

phone fax

online directory listing          home       business none

include corresponding phone in REFERRAL DIRECTORY #       Y      N  (this will be visible online)do not include my information in member mailing list

membership categories

Member Veterinarian  .................................................. $300
Graduate Veterinarians, graduated 2019 or before.

Retired          Veterinarian....................$150
Formerly a Regular Member for at least 15 consecutive years and  
is now fully retired from practice, and wishes to continue to receive 
AHVMA Journal.

First Year Graduate (2021)  ....................... Complimentary
Second Year Graduate (2020)  .................. Complimentary
Veterinary Student  .................................... Complimentary
Must provide Dean’s letter or veterinary student ID as proof of  
current enrollment in AVMA accredited school.
SAHVMA Advisor ....................................... Complimentary
Faculty Advisor to an organized National SAHVMA Chapter. 

Veterinary Technician/Support Staff  ........................... $80

Subscriber  .....................................................................................$95
Online journal only.

I am a NEW member, please send me a new member packet.

I was referred by: 

AVMA Info

I AM an AVMA member.  AVMA #:

I am not an AVMA member.

other organizations
please list other veterinary associations/organization of which you 
are a member:
State Veterinary Association:_____________________________

AHVMA ASSOCIATE MEMBERSHIP 

Businesses	or	non-profit	organizations	directly	related	to	the	Mission	of	AHVMA.	Not	
available for veterinary clinics, hospitals or practicing veterinarians. Includes business 
listing	in	online	Associate	Directory.	Contact	us	for	application	and	list	of	benefits!

complete educational information required for all non-subscriber memberships

only full members are included in AHVMA “Find a Vet” referral directory

please complete all sections. choose your preferred mailing address (for AHVMA mailing) and REFERRAL LISTING (for public online directory) 

AHVMA Members should be aware that professional memberships, certifications and other credentials (such as CVC, CVH, CVCH) are the intellectual property of the certifying organization and misuse is not permitted.  
It is not the responsibility of AHVMA to verify any certifications or memberships, etc. claimed by a member or prospective member.  Potential misuse will be referred to the certifying organization for appropriate action.

help us save paper by renewing your membership early or online! 

TOTAL Dues (and donation if applicable) ........................... $

name on card     signature

card #

exp cvv code   billing postal code

        I request AUTOMATIC RENEWAL of my dues each year and authorize AHVMA to keep my credit card # on file (initial)

payment method
amex mc visa disc check #

 I would like to DONATE to AHVMA ............................... 
$10 $50 $200 $500 Other:

* Donations are tax deductible. If you would like make a recurring donation, 
please contact us at office@ahvma.org. 

Not at this time/ I have already donated
 I would like to DONATE to SAHVMA ............................... $

V1.0-Jour

https://www.ahvma.org/join-or-renew-membership/
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AHVMA
American Hol is t ic  Veter inary Medical  Associat ion

onl ine referral 

DIRECTORY

Mail:
American Holistic Veterinary Medical Association
PO Box 630 | Abingdon, MD 21009 
Fax:	410.569.2346		|		Phone:410-569-0795	|		Email:office@ahvma.org

submit completed application

AAHHVVMMAA220023
October 7-10

Town and Country Resort 

San Diego, CA
P

The	AHVMA	Office	maintains	an	online	referral	directory	for	Member	Veterinarians,	which	lists	all	contact	information	and	modalities	practiced.	It	is	
available to the public online at www.ahvma.org. If you are a Licensed Practicing Veterinarian who currently utilizes at least one holistic modality, are ac-
cepting new clients, and would like to be included in our referral directory, we request that you complete the form below. The accuracy of the information 
provided	is	your	responsibility.	If	any	of	your	information	changes,	you	must	submit	a	new	form	or	update	your	profile	online.	

Dues must be current by April 1st each year to remain on the directory, though we allow a 30-day grace period before your listing is removed. 

Please type or print CLEARLY. Fill in all information you wanted listed in the directory. Remember, this is referral information, so the contact information 
you give should be related to your business (in other words, don’t list your home address or phone number unless you want it in the directory.). Check all 
of the “Practice Type” and “Modalities Used” categories that apply to you. 

referral directory

name

clinic name

address

phone

fax

email

city state/province zip/postal country

website

practice type small animal equine exotic avian large animal house calls 

modalities used

Acupuncture

			certification (check all that apply)

 Chi Inst CuraCore     IVAS   Other:

Applied Kinesiology

Aromatherapy

Bach Flower Remedies

Chiropractic

certification (check all that apply)

 AVCA CSU HOWC 

Clinical Nutrition

Color Therapy

Conventional Medicine

Essential Oils

Flower Essences

Herbs, Chinese

Herbs, Western

Glandular Therapy

Homeopathy

 (check all that apply)

Classical	 AVH	Certified	

Homotoxicology

Immuno-Augmentive Therapy

Laser Therapy

Magnetic Therapy

Massage Therapy

Nutraceuticals

Nutrition

Osteopathy

Ozone Therapy

Prolotherapy

Pulsating Magnetic Therapy

Reiki

Veterinary NAET

Veterinary Orthopedic Manipulation

Other:

Optional Information 

Do	you	have	any	Board	Certifications?

If yes, please list:

www.ahvma.org

AHVMA is a 501(c)(3) organization. Your dues and donations may be tax deductible; please check with your accountant. 

AHVMA Member Benefits

In addition to inclusion in the AHVMA online referral directory 
Member Veterinarians receive the following benefits: 

• Deeply Discounted Registration to AHVMA Conferences

• Representation in the AVMA House of Delegates

**You will be required to log in to access benefits below**

• Access to Natural Standards Database (over a $200 value)

• Members-only webpages

• Unlimited Online Access to JAHVMA
(Journal of the American Holistic Veterinary Medical Association)

• Annual Conference Proceedings 
(includes access to archived proceedings)

• AHVMA e-Newsletters

• AHVMA Member Vets in the contiguous US receive discounted 
titer testing from the Kansas State University Veterinary 
Diagnostic Lab (KSVDL). 

Your membership pays for itself. AHVMA dues are approximately 100% return on investment for each client referral. 

Save the Dates

V1.0- Jour JA
H

V
M

A
 #

67
–2

02
2



 J Am Holist Vet Med Assoc • Volume 68 Fall 2022ISSN 2474-1906

  
55

Classifieds

KENTUCKY

For Sale:  Very successful, busy HOLISTIC VETERINARY 
PRACTICE in Northern KY/Greater Cincinnati area—
chiropractic, acupuncture, and some Chinese herbs.  
Older practitioner looking to retire and warm-transition 
patients/customers to new caregiver.  Growing population 
and continuous referrals from general practitioners mean 
continuous growth.  Practice is approximately 55/45 small 
animal to equine; desires to sell the whole practice, but 
willing to discuss selling separate portions if necessary. 
Please contact at 859-992-4397 with any inquiries.

MAINE

Holistic Practice for Sale: Yarmouth Maine.
Successful alternative practice in business since 2003.  
Located 20-30 min 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 appoint-
ments.  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 

NEVADA

Practice for Sale: Stateline, Nevada
Be your own boss in America’s all-year playground! Lake 
Tahoe turnkey, integrative-only, concierge practice offering 
TCVM and rehabilitation. Includes Aqua Paws Underwater 
Treadmill (2016), Respond Class 3b laser, Vetter soft-
ware, custom-designed facility, Amorim rubber flooring, 
therapy balls, books, etc. Upscale, outdoorsy, pet-loving 
community with high per capita pet spending. A dream 
job for a mountain-living lifestyle. 
For more info email: paws@healvetmed.com or call/txt 
530-308-5746.

WASHINGTON

Darling newly remodeled 1906 established holistic vet 
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

ARIZONA

We are a well-established, privately owned full service 
Integrative Veterinary Medicine clinic located in Tucson, 
AZ.   We are seeking a like-minded veterinarian who has 
maintained their love of animals and their people.
If you feel you would be a good fit in our unique practice, 
please forward your resume to: paulamedlerservices@gmail.com

NEW HAMPSHIRE

Kodiak Veterinary Hospital, a privately owned integrative 
practice in Hudson, NH seeking a full or part time veterinarian. 
We are well-established with a large client base passionate 
about wellness and preventive philosophy, and focus on client 
education as the basis of compliance. Full surgery, DR, Digital 
Dental, Class IV Laser, etc.
Wanted: Strong conventional medicine foundation, sur-
gery/dental skills, and a dream to carve out your niche. 
Ownership option.
Please visit our website, www.kodiakvetcenter.com and 
contact us (drmasuma@kodiakvetcenter.com) if interested.

ARKANSAS

Arkansas Veterinary Clinic Job Available
Family Pets Vet Care & Acupuncture is a single practitioner 
small animal practice in Fayetteville, AR, established for 10 
years. We are a full service clinic with in-house diagnostic 
lab, radiology, dentistry, and surgery. 
I also offer Eastern as well as Western veterinary medi-
cine including acupuncture, Chinese herbs, and chiro-
practic, which has become my clinic’s niche. I advocate 
for raw foods and vaccine titers. My staff is knowledgeable 
and enthusiastic. We are open M-F, no weekends or 
emergencies. There is one other veterinary acupuncturist in 
the area and no other veterinary chiropractors. I am looking 
for a part time associate that practices alternative medicine 
and would be interested in taking over the practice in about 
5 years. Visit our website at familypetsvetcare.com and   
address inquiries to Viki Cyphers, DVM, CVA, CVMMP:  
familypets125@gmail.com. No corporate inquiries.

PRACTICES FOR SALE

EMPLOYMENT OPPORTUNITIES

mailto:rdalto%40myfairpoint.net?subject=
mailto:paws%40healvetmed.com?subject=
mailto:wholepetvet%40gmail.com?subject=
mailto:www.nwholisticpetcare.com?subject=
mailto:paulamedlerservices%40gmail.com?subject=
http://www.kodiakvetcenter.com
mailto:drmasuma%40kodiakvetcenter.com?subject=
http://familypetsvetcare.com
mailto:familypets125%40gmail.com?subject=
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Classifieds
EVENTS

AMERICAN HOLISTIC VETERINARY MEDICAL 
ASSOCIATION 2022 ANNUAL CONFERENCE

Where: West Palm Beach, Florida 
Advance registration is now closed. On-site registration 
is available.

HOMEOPATHY

North American School of Veterinary Homeopathy 
(NASVH) provides training for veterinarians in the 
medical art of classical homeopathy. Classical homeopathy is 
a form of holistic medicine that uses small doses of natural 
remedies 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 remedy specific 
to the patient’s distinctive expression of illness to relieve 
symptoms and restore health. 

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 located 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 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 remedies 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 (AVH). 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.

For those interested in learning more about our course, 
please visit our website: https://www.vethomeopathy.org. 
You can also join us at the AHVMA Conference in West 
Palm Beach, Florida in September 2022. Dr. Melling will 
be presenting a full day of cases on homeopathic healing 
for our veterinary patients, and more information on 
homeopathy can be found at the AVH booth in the exhibit 
hall. Come study with us and learn a powerful modality to 
strengthen your ability to heal your patients. 

PITCAIRN INSTITUTE OF VETERINARY HOMEOPATHY: 
HOMEOPATHIC TREATMENT OF INJURIES BY RICHARD 
PITCAIRN, DVM, PHD AND COLLEAGUES

This introductory three-part webinar series will be 
held on October 2, 9, and 16, 2022, 5pm EST/2pm 
PST. Each webinar is one-and-a-half hours long. The 
cost for the series is $75, free to veterinary students 
and current registrants of the upcoming Professional 
Course in Veterinary Homeopathy. For information, 
email info@pivh.org or visit www.pivh.org.

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

Save the dates!
2023 AHVMA Annual Conference 

October 7 – 10, 2023 
San Diego, CA

https://www.vethomeopathy.org
mailto:info%40pivh.org?subject=
http://www.pivh.org
mailto:office@ahvma.org
mailto:office%40ahvma.org?subject=
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PITCAIRN INSTITUTE OF VETERINARY HOMEOPATHY: 
21ST ANNUAL ADVANCED MEETING IN 
VETERINARY HOMEOPATHY

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, offered fully 
online over the course of one year. With integration 
of key material from our Advanced Programs to our 
Professional Course in its 30th year, we have created the 
new comprehensive PIVH Professional Master Course in 
Veterinary Homeopathy, providing our students with the 
ultimate solid foundation in classical homeopathy. 

The Professional Master Course will offer 180 classroom-
hours in a live virtual multimedia format and provide 
even greater faculty contact and mentoring for students 
than ever before. All sessions will be held live (and will 
be recorded) to promote the immersive experience and 
interactive classroom learning.

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.

HERBAL MEDICINE

VETERINARY HERBAL APPRENTICESHIP AND RETREAT

A 5-part course in Western Veterinary Herbal Medicine
Drs. Laurie Dohmen and guest lecturers

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.  

22-23 Session:
September 16-19, 2022
October 14-17, 2022
November 5-7, 2022
March 18-20, 2023
April 15-17, 2023

Join us at 
AHVMA 

2022 
Annual 

Conference
September 10–13, 2022 

West Palm Beach, Florida

EVENTS

mailto:info%40pivh.org?subject=
http://www.pivh.org
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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


