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Objectivity is difficult to uphold in scientific publica-
tions, especially when intentional or unintentional bias 
gets in the way. This bias can come from the editorial 
staff, the authors, and even the readers who may be 
more likely to read certain papers congruent with their 
perspectives. Advertising and sponsorship can hold 
sway over the papers that are considered for publication. 
Bias can manifest under the veil of “evidence”—however 
limited or directed or funded that evidence may be. 
We cannot overlook the role of corporate profit in the 
generation of evidence—the funding to get the intended 
results, the staff statisticians to work the numbers to 
mine more favorable results, and, of course, the funding 
to sponsor speakers at meetings and staff lunch-and-
learns to promote these scientific findings. The result 
can often be the publication of more papers that agree 
with what the mainstream wants or needs to hear, 
keeping veterinarians in their practice comfort zones 
and corporate sponsorship happy.

But what if there is more, unfunded evidence—say, decades 
of blatant real-world objective observation—that begs to 
differ with the “evidence”? Or, what if the evidence does 
exist but is buried in lesser-known publications?

If you are like me, you find it frustrating when colleagues 
continue to throw antibiotics, painkillers, and “prescrip-
tion” diets at patients when something as simple as, for 
instance, a species-appropriate diet change could work 

wonders. As I have written in this column previously, we 
have so many tools in our kits, yet the “evidence” to support 
our observations is only slowly starting to emerge and, 
even then, usually not in the mainstream, high-circulation 
veterinary journals.

JAHVMA, on the other hand, is here to showcase our tools 
and provide the evidence supporting our work. Unlike 
widely read conventional journals, JAHVMA strives to get 
critical, balanced peer reviews for each manuscript. Even 
if the modalities featured in the paper are those we use 
in our own practices, we take this approach of being highly 
critical of the content in order to churn out bulletproof papers 
from anyone’s perspective. For example, with a paper on 
a specific alternative therapy for a neurologic condition, 
we will look for an expert in the alternative therapy, but 
we also want the perspective of a conventional neurologist. 
For a Case Report, we want to be sure the author has not 
overlooked anything in the course of treatment—that the 
diagnostics were appropriate, the diagnosis accurate, and 
the treatment truly the cause of the patient’s improvement. 
For a review paper, we want to be sure that all the relevant 
papers were included, even those that may not have been 
in favor of the modality; authors can use these “negative” 
papers to point out their rationale for disagreement and 
the weaknesses in those studies, if appropriate.

It is time for conventional journals to start enlisting 
qualified reviewers who might hold alternative perspec-
tives. Such reviewers would more likely be aware of 
evidence-supported CAVM or “unconventional” inter-
ventions that should be mentioned in order to provide 
a truly complete paper. These reviewers would be more 
likely to draw attention to any inherent bias, in addition 
to narrowness of content and fallacies in the basic 
premise of a paper. I would encourage all of you who 
read your conventional journals to start speaking up; 
most journals accept and publish letters to the editor.

To spring and new beginnings,

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

Editor's Introduction
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From the Executive Director

Current and future friends and members of AHVMA, as AHVMA’s Executive Director, I 
would like to share my gratitude for your continued support. Thanks to your membership 
renewals, conference registrations, and generous donations the future of AHVMA is 
looking brighter.

As many of you know, in 2021 AHVMA found itself in a dire financial situation. Insolvency 
was almost surely on the horizon. The Board had faith that despite past hurts or misun-
derstandings, the AHVMA membership and healing community would unite for the 
common good of holistic veterinary medicine. We have indeed witnessed this community 
come together. We are thankful to see the rebuilding of strong relationships with not just 
our members, but also with the renewed participation of our valued allied groups. We are 
extremely pleased that at the 2022 conference we will once again be presenting tracks 
supported by the Academy of Veterinary Homeopathy and the Veterinary Botanical 
Medical Association. AHVMA is committed to continuously building relationships with all 
allied groups and searching for the best ways we can support each other.

I would like to thank everyone who has already committed to attend and exhibit at the 2022 AHVMA Annual Conference in 
West Palm Beach. Our registration, exhibit, and hotel booking statistics are already significantly better than in 2021. This 
is extremely wonderful news for the Association. Many thanks to the Conference Program Committee for putting together 
a great program, representing many modalities and offering more labs than ever before.  Melissa Kellagher,  AHVMA 
Director of Operations, has submitted and received AAVSB RACE approval for 84 hours of continuing education (21 CEUs 
available per attendee). You will once again be able to track your CE and generate a certificate of attendance directly from 
the AHVMA conference mobile app. For those unable to attend the conference in person, we are making progress with 
methods to live-stream limited content—stay tuned for more details and options as information becomes available.

I am excited to announce that thanks to all of you, AHVMA has once again been able to maintain our seat in the AVMA House of 
Delegates (HOD). Thank you all for maintaining both your AHVMA and AVMA memberships—this commitment is appreciated 
more than you know. Having a seat in the HOD gives us a voice in the AVMA, one way to ensure that holistic medicine 
continues to gain acceptance and understanding in the veterinary community. This seat also facilitates continuing 
education approval in many states. Please continue to let us know more ways AHVMA can support you. 

Finally, I would like to thank the AHVMA office staff for their unwavering dedication. To decrease expenses, everyone in the 
office has been working reduced hours. Despite this reduction, we have seen significant membership renewals and great 
conference registration and preparation progress. Thank you to Melissa, Wendy, and Anne for keeping this Association              
running even during our darkest times. I would like to ask the membership to keep in mind the hard work of the office staff 
and, if you get the opportunity, please give them all the kudos they deserve. 

See you in West Palm Beach,

Lauana Paradine
Executive Director

https://www.ahvma.org/conference-schedule/
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President's Letter

AHVMA is an amazing group. Our kindness, empathy, thoughtful-
ness, and generosity create better futures. I am so very proud of our 
membership for pulling together to keep the organization moving 
towards that future. As we continue to navigate through the ever-
changing landscape of disease, conflict, and shortage, this group of 
like-minded individuals is a place for support and understanding. 

We have all become accustomed to most interactions being 
virtual or distanced. Seeing our friends and family on Facetime, 
having client consults via Zoom, and even seeing our patients 
in the exam room while their people wait in the car have become 
commonplace. As the days move on, we are once again having 
more opportunities to be physically together in amazing places, 
recreating a community of kindness and empathy that does 
so much to keep in check the separation and indifference that 
have taken hold of many aspects of our daily lives.

The upcoming AHVMA Annual Conference in amazing West Palm Beach, Florida is just such a gathering 
place, and I am so excited to invite you all to be a part of it . Come together with your peers to 
learn, laugh, and exchange ideas. Be together again for our common cause: furthering education 
and understanding in the holistic veterinary medical field. 

The Conference Planning Committee has worked tirelessly to put together a well-rounded program 
with interesting and informative speakers and presentations. Topics range from essential oils, herbal 
medicine, and homeopathy to rehab, physical therapy, and more. I am so pleased that AHVMA will 
once again be educating in concert with some of our allied groups. Both the Veterinary Botanical 
Medicine Association (VBMA) and the Academy of Veterinary Homeopathy (AVH) will be presenting 
educational tracks this year. From introductory sessions to more advanced learning, there will be 
something for everyone. We are having more wet labs than in previous conferences, so attendees can 
all take home something to use right away. 

The vendor hall is also a wealth of education and information not to be overlooked this year. Each 
year I look forward to being introduced to so many new treatment options, diets, and diagnostics that 
are being presented. It is also a great place to catch up with old friends and colleagues over a snack, 
meet a new face, and perhaps become a mentor. 

I look forward to reconnecting with you all this September in West Palm Beach. 
Until then, be well. 

Diana Drumm, DVM
AHVMA President, 2021-22
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Scientific Review

Abbreviations
AMR  Antimicrobial resistance
ECM  Extracellular matrix
EO(s)   Essential oil(s)
IL-1β   Interleukin-1β 
IL-10  Interleukin 10
LEO  Lavender (Lavandula spp.) essential oil
MRSA  Methicillin-resistant                                   
                           Staphylococcus aureus
NOS2  Nitric oxide synthase
OEO  Oregano essential oil
PCEO  Java Pepper (Piper cubeba) essential oil
TGF-β   Transforming growth factor-β
TNFα   Tumor necrosis factor alpha
TTEO  Tea Tree (Melaleuca alternifolia)     
                           essential oil

Abstract
Wounds are a common presenting complaint in clinical          
veterinary practice. Veterinarians have begun incorporating 
essential oils (EOs) into pet wound management protocols. 
This review article explores the current research and evidence 
for utilizing essential oils as part of a wound management 
plan. The literature contains many additional animal model 
studies, as well as review articles, human pre-clinical and 
clinical trials, and 1 veterinary case report. Some wounds 
pose special treatment challenges due to multiple factors,
including underlying medical conditions, secondary infec-
tions, antimicrobial resistance (AMR), and practical/
financial constraints. Successful wound management      
includes strategies for preventing infection by microbial 
pathogens. While more human and animal clinical trials 
are needed, the current review indicates promise for using      
essential oils to accelerate wound healing in veteri-
nary practice.

Introduction
In veterinary and human medicine, wounds are a source 
of pain and can reduce the quality of life, while necessitating 
long-term, costly, and complex treatments. Wound care 
accounts for a considerable fraction of human health                        
expenses as well as serious socioeconomic problems and 
has been called a silent epidemic (1-3). Alternatives to 
pharmaceutical interventions for wound care are desir-
able for potential cost savings, reduced incidence of adverse 
reactions, and as a deterrent to antibiotic resistance (1, 4-8). 

Although essential oils (EOs) are well known for their            
antibacterial effects, few have been used commercially 
for this purpose (4). However, with the search for novel 
antimicrobial agents accelerating, there is renewed               
interest in exploring the role of EOs in the fight against 
antibiotic resistance. Many recent studies document the 
wound healing effects and mechanisms of action of EOs.

Essential Oils in Veterinary
Wound Management:

A Review of Current Literature
Carol L. Falck, VMD

Author Contact:
Petwise
Phone: (706) 969-0933
Email: office@petwisevet.com
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The aim of this review is to present recent evidence for  
utilizing EOs as part of a wound management plan, advan-
tageously employing their known benefits for accelerating 
wound healing and preventing secondary infections.

The phases of wound healing
Skin wound healing is a multifaceted, dynamic process with 
several interdependent phases: hemostasis, inflammation, 
proliferation/migration, and restoration (1, 2, 5-10). Each 
phase of the wound healing process is influenced by a series 
of essential mediators (8, 10). 

After tissue damage, hemostasis occurs immediately. Next, 
during the inflammatory phase, which can last up to 6 days, 
cytokines and growth factors such as interleukin-1β (IL-1β), 
platelet-derived growth factor, tumor necrosis factor-α 
(TNFα), and transforming growth factor-β (TGF-β) are 
secreted by activated macrophages (3, 6). TGF-β plays an 
important role in the wound healing process, specifically 
in the proliferation and collagen synthesis of fibroblasts,    
production of wound granulation tissue, and differentiation 
of fibroblasts to myofibroblasts in granulation tissue (3, 10). 

Migration and proliferation of keratinocytes, fibroblasts, 
and endothelial cells follow, driven by growth factors 
such as hepatocyte growth factor, fibroblast growth 
factor, and epidermal growth factor (10). Keratinocyte 
migration is essential for wound re-epithelialization and 
skin remodeling (3, 10).

Next, extracellular matrix (ECM) biosynthesis and perfu-
sion occur, in conjunction with angiogenesis and epithe-
lialization. Collagen is one of the main components of the 
ECM and is a key player in the wound healing process. Type 
III collagen has been shown to increase in the early stages of 
the wound healing process, replaced later by type I collagen. 

Finally, when restoration begins, there is a decrease in cellular 
accumulation and increased organization of collagen fibers 
(6, 10). This final stage in wound healing usually begins 3 
weeks after the initial insult. In some cases, it may take up 
to 2 years (8). Successful wound healing results in restora-
tion of the original structural and functional properties of 
damaged tissue (6). 

Essential oils
Essential oils are complex, volatile oils distilled from vari-
ous parts of plants. Currently, about 300 of the 3000 known 
EOs are used commercially. Commercial uses of EOs include 
pharmaceuticals, cosmetics and fragrances, personal care 
products, foods, and beverages (1).  

The configuration, composition, volume, and interactions with 
pathogens all play a role in the healing potential of EOs. While 
the 2 to 3 primary or most abundant components of EOs may 
dictate their activity, up to hundreds of less prevalent minor 
components, some of which are present in such minute quanti-
ties that they may not even be identifiable, often play a role (4). 

As plants evolved and adapted successfully to terrestrial envi-
ronments, EOs have played a beneficial role as nature’s smell 
messengers by attracting pollinators, deterring predators, 
and eliminating pathogens (11). In veterinary and human 
medicine, EOs hold promise for accelerating wound healing. 
They are being used both as the sole therapeutic agents for 
wound management and as part of a multimodal approach. 

Methods
In 2021, a search for scientific studies and clinical trials 
utilizing EOs for animal and human wound care was conducted 
on PubMed, Google Scholar, and Clinicaltrials.gov databases. 
Search parameters included “Essential oils and wound healing” 
and “Essential oils and wounds.” The initial search had an unre-
stricted time frame. However, since most relevant studies have 
taken place within the last 5-10 years, and prior reviews have 
been conducted, primary search parameters were then restricted 
to studies published within the past 6 years (Table 1). 

In addition, a secondary search of the same 3 databases for         
“Essential oils and antibacterial properties” was conducted 
with and without the 2015-2021 date restriction. All studies 
were required to be available in English.

Table 1: Summary of Literature Search Results

Database Search 
Parameters Total Studies Studies                  

2015-2021

Clinicaltrials.gov
Essential Oils & 

Wounds/Wound 
Healing

10 8

Clinicaltrials.gov
Essential Oils & 

Bacterial Infection
2 2

Google Scholar
Essential Oils & 

Wounds
51,300 18,500

Google Scholar
Essential Oils & 
Wound Healing

85,800 17,100

Google Scholar
Essential Oils & 

Bacterial Infection
133,000 16,900

PubMed
Essential Oils & 

Wounds
642 309

PubMed
Essential Oils & 
Wound Healing

265 164

PubMed
Essential Oils & 

Bacterial Infection
736 410
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Search Results
Pubmed database searches using “Essential oils and wound 
healing” yielded a total of 164 results, and “Essential oils 
and wounds” yielded 309 results for articles published                       
between 2015 and 2021. 

Using the same search phrases, Google Scholar listed 18,500 
results for “Essential oils and wound healing,” and 17,100 
results for “Essential oils and wounds.” The Clinicaltrials.gov 
database yielded 8 results for these search phrases.

From the total number of references identified with these 
3 databases, 61 were initially selected as relevant. The 
remainder were excluded based on inaccessibility, irrel-
evance, duplication, or no availability in English. A filter 
was added to restrict searches to studies published from 
2015 to 2021, and references were screened a second time 
for relevancy. The final inclusion criteria were met by 32 
references (Table 2) (1-3, 5-9, 11-34).

In addition, a Pubmed database search for “Essential Oils 
and Bacterial Infections” yielded 410 results, and a Google 
Scholar search returned 16,900 results. Clinicaltrials.gov 
listed 2 completed studies. 
 
Of the 32 studies reviewed here, 19 (over 50%) are primarily 
in vivo (animal model) studies, some with an in vitro com-
ponent. Additionally, there are 3 in vitro studies, 6 review 
studies, 1 case study, and 3 clinical trials.

Lavender essential oil (LEO, Lavandula spp.) was investigated 
the most frequently in 7 studies, followed by eucalyptus 
(Eucalyptus spp.) and tea tree (Melaleuca alternifolia) EOs 
in 3 studies each. Cinnamon (Cinnamomun verum), clove 
(Syzygium aromaticum), peppermint (Mentha x piperita), and 
rosemary (Rosmarinus officinalis) EOs are included in 2 of the 
studies. Almost all the studies involved the topical use of EOs 
as creams, emulsions, gels, or ointments, or incorporated into 
wound dressings. One study evaluated an EO mouth rinse 
and 1 utilized oral EO administration (23, 34).

Many recent in vivo animal model studies corroborate 
the wound healing effects of EOs. All 18 of these rabbit, 
rat, and mouse model studies demonstrated a significant           
beneficial effect of the EOs in the wound healing process.

In vivo studies—lavender EO
In 2 studies, topical application of LEO (Lavendula aspic or 
Lavendula stoechas) effectively enhanced wound contraction 
and regenerated skin tissues in rats with surgically created 
wounds compared with control groups. In one of these studies, 
on days 4, 11, and 16 wound contractions were 26.4%, 78%, 
and 96.3% for the LEO-treated group, and 8.5%, 64.1%, 

and 86.1% for a positive control group treated with a standard 
drug cream (Madecassol® 1%) (b) (29). Accelerated epithe-
lial remodeling with LEO application was also observed 
via histopathology of skin samples (28, 29).

Two additional animal model studies in rats explored poten-
tial mechanisms of action of LEO (Lavandula angustifolia) in 
the wound healing process. One of these studies evaluated 
enzyme activity and gene expression. Measuring the activity of 
antioxidant enzymes like superoxide dismutase and gluta-
thione peroxidase is important since they facilitate wound 
healing by reducing free radicals. In this study an LEO 
nano-emulsion cream was applied daily for 14 days to 
experimentally induced full-thickness wounds. Treated 
rats showed the highest wound contraction at multiple time 
points. RNA was extracted from wound samples for real-
time polymerase chain reaction testing as well as superoxide 
dismutase and glutathione peroxidase activities. Genes 
for expression of TGF-ß1, type I, and type III collagen were                 
up-regulated in all experimental treatment groups com-
pared to untreated defects on treatment days 7 and 14 (6).

In the other study seeking to elucidate LEO’s mechanisms 
of action in a wound healing model, a 1% LEO (Lavandula 
angustifolia) solution (in DMSO/nonionic surfactant Tween 
20) (c) was applied to experimentally induced circular full-
thickness skin wounds in rats every other day for 14 days. LEO 
promoted wound closure in the treatment group, with a signifi-
cant reduction in wound area from days 4 to 10 post-treatment 
compared with untreated (surgery only) and control groups 
(treated with DMSO/Tween 20 only) (P < 0.05). Immunohis-
tochemical studies showed an increase in collagen-producing 
fibroblasts and type III collagen production in the rat wound 
lesions treated with LEO. Furthermore, mRNA expression of both 
types I and III collagen in LEO-treated wounds was significantly 
increased as compared to those treated with control solution 
(P < 0.01). Finally, LEO was found to upregulate TGF-ß, which 
may be one of the key molecules in wound healing, promoting 
granulation tissue formation and wound contraction (29).

In vivo studies—rosemary EO
Rosemary EO (Rosmarinus officinalis) in a nanostructured 
lipid carrier increased rates of skin healing in mice. In one 
study, 2 full-thickness wounds were made on the back of each 
mouse. Animals were divided into 4 groups including a control 
and 2 treated groups (rosemary EO and rosemary EO with the 
lipid carrier). Treated mice had smaller wound areas than the 
control group (P < 0.05). Rosemary EO in the lipid carrier also              
reduced the bacterial colonization and increased vascular-
ization, fibroblast infiltration, re-epithelialization, collagen 
production, and serum levels of interleukin-3 and interleukin- 
10 (IL-10), vascular endothelial growth factor, and stromal cell-
derived factor-1α (13). 
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Table 2: Summary of Literature Reviewed on Essential Oils and Wound Care 2015-2021

Essential 
Oil(s) 

Common 
Name

Essential 
Oil(s) 

Scientific 
Name and/or 

Primary EO 
Constituent

Study Type Wound Type
Intervention 

Dose and 
Route

Outcome Reference
Antimicrobial 

Effect 
Studied?

Aceitillo Bursera morelensis
Animal Model, 

Mouse
Incisional 25% EO

EO acted as a pro-wound healing agent; probable 
mechanism is promotion of fibroblast migration. 
Cytotoxicity almost 1000X less than doxorubicin 

Salas-Oropeza 
(14)

No

Avishan Shirazi Zataria multiflora
Animal Model, 

Mouse
 Excisional

Topical 2%, 4% EO 
ointment q24h for 

21 days

 Accelerated wound healing process by 
shortening inflammatory factors and increasing 

proliferative phase
Farahpour (15) No

Basil-Clove
Ocimum 

gratissimum
Animal Model, 

Rabbit
Excisional, Incisional

Topical 100% EO 
(0.2ml) q24h for 

15 days

Accelerated scab formation, contraction,
and granulation

Orafidiya (16) Yes

Bay Laurel, 
Lavender, 

Pepper-
Rosmarin, 

Plectranthus, 
Oregano, 
Sage, St 

John’s wort, 
Thyme, 

Yellow Milfoil

Laurus nobilis, 
Lavendula spp., 
Lippia sidoides, 

Plectranthus 
tenuiflorus, 
Origanum 

majorana & 
minutiflorum, 

Salviae trilobae 
aetheroleum, 

Hypericum 
perforatum, 
Thymus spp., 

Achillea 
biebersteineii, 

Carvacrol, Thymol

Review
EOs with thymol, 

carvacrol
N/A

EOs act in all wound healing phases to improve 
tissue repair

Costa (1)  No

Cedar, Pine, 
Spruce

Abies (4 spp.), 
Cedrus libani, Picea 

orientalis

Animal Model, 
Rat

Excisional, Incisional

Topical 1% EO 
ointment q24h for 

9 days (incision) 
or until healed 

(excision)

Demonstrated wound healing and anti-inflammatory 
activity for Abies cilicica, Cedrus libani

Tumen (17) No

Cinnamon Cinnamon verum
Animal Model, 

Mouse
Excisional

Topical 2%, 4% 
ointment

Accelerates the healing process by increasing tissue 
antioxidant capacity and keratin biosynthesis

Ahmadi (18) Yes

Cinnamon, 
Clove, 

Eucalyptus, 
Helichrysum, 
Peppermint, 
Wintergreen

Cinnamon verum,
Syzygium 

aromaticum,
Eucalyptus 
globulus,

Helichrysum 
italicum,

Mentha piperita,
Gualtheria 

procumbens

Case Study Trauma
Topical q24h for 

3 days
Enhances tissue regeneration Fox (19) No

Clematis Clematis flammula
Animal Model, 

Rat
Excisional

Topical 0.012% 
cream (from 

anemonin 
component of EO) 

Stimulated wound contraction, increased antioxidant 
enzyme activity; cream was non-irritating

Saidi (20) No

Cucumis, 
Discoposium, 

Rumex

Cucumis 
pustulatus, 

Discopodium 
penninervium, 

Rumex abyssinicus

In vitro
Human skin ulcer 

(isolated bacteria in 
culture)

1:1:1 ratio of EOs
Reduced delayed wound healing; focused on 

antibacterial activity
Gadisa (21) Yes
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Essential 
Oil(s) 

Common 
Name

Essential 
Oil(s) 

Scientific 
Name and/or 

Primary EO 
Constituent

Study Type Wound Type
Intervention 

Dose and 
Route

Outcome Reference
Antimicrobial 

Effect 
Studied?

Dill
Anethum 

graveolens
Animal Model, 

Mouse
Excisional

 Topical 2%, 4% 
ointment q24h for 

16 days

Significantly reduced the inflammatory phase and 
accelerated re-epithelialization, angiogenesis, 

fibroblast and collagen deposition

Manzoureh 
(22)

 Yes

Eucalyptus Eucalyptus spp.
Animal Model, 

Rat
Excisional

Oral EO 
administration 25 

mg/kg q24h for 
24 days

EO nanoemulsion showed significant wound 
healing potential and collagen level enhancement

Alam (23) No

Eucalyptus, 
Rosemary

Eucalyptus 
globulus, 

Rosemarinus 
officinalis

Animal Model, 
Rat + In vitro

Burn 
Topical EO in lipid 
(olive oil) carrier 
daily for 18 days

Promoted excellent healing, with good re-
epithelialization and stratum corneum formation

Saporito (24) Yes

Geranium, 
Mooshkorok

Oliveria 
decumbens, 
Pelargonium 

graveolens

Animal Model, 
Rat

Excisional
Topical Cream, 1% 

each EO
Cream with both EOs had the best tissue repair 

efficacy in rats w/diabetic foot ulcers
Mahboubi 

(25)
No

Helichrysum, 
Lemongrass, 

Lavender, 
Myrrh, 

Patchouli

Helichrysum 
italicum, 

Cymbopogon spp., 
Lavandula spp., 

Pogostemon spp., 
Commiphora

Clinical Trial Hypertrophic scars Topical 5.4% EO
Combination of EOs works synergistically to 

reduce scars
Rahman (26) No

Java pepper Piper cubeba
Animal Model, 

Rat
Excisional Topical EO cream Increased wound healing and contraction

Alminderej 
(27)

Yes

Lavender Lavandula aspic
Animal Model, 

Rat
 Excisional

 Topical 4% EO 
ointment

Stimulated wound contraction, increased antioxidant 
enzyme activity, regenerated skin tissues

Ben Djemaa 
(28)

No

Lavender
Lavandula 

angustifolia
Animal Model, 

Rat
 Excisional

Topical 2% EO, 2% 
Licorice extract 
nanoemulsion

Highest wound contraction, increase in expression of 
TGF-β1, Type I and type III collagen genes

Kazemi (6) No 

Lavender
Lavandula 

angustifolia
Animal Model, 

Rat
Excisional

Topical 1% EO 
every other day

for 14 days 

 Promoted wound healing, promoted collagen 
synthesis and fibroblast differentiation by

up-regulation of TGF-β
Mori (29)  No

Lavender
Lavandula 
stoechas

Animal Model, 
Rat + In vitro

Excisional
Topical 0.5% 

cream
Decreased inflammation, increased tissue 

perfusion, proliferation and re-epithelialization
Boukhatem 

(30)
No

Lavender Lavandula spp. Review
Lavender EO (20 

studies)
N/A

Accelerated wound healing, increased collagen 
expression, enhanced activity

of proteins involved in tissue remodeling

Samuelson 
(31)

 No

Lavender, Tea 
Tree

Melaleuca 
alternifolia, 
Hypericum 

perforatum, 
Lavandula 

angustifolia, 
Origanum vulgare

Review
EOs in wound 

dressings
N/A Many studies show promising results Negut (8) Yes

Lavender, 
Thyme

Lavendula spp, 
Thymol

Clinical Trial, 
Single-Blinded, 

Randomized
Incision (Episiotomy)

Topical 2% EO 
solution (jojoba oil 

base)
Reduced erythema, edema, and ecchymosis Marzouk (32) No

Oregano Origanum vulgare In vitro
Human 

keratatinocytes
25 µg/ml

EOs inhibit pro-inflammatory damage from 
interferon-γ, histamine

Avola (3) No

Peppermint Mentha piperita
Animal Model, 

Mouse
Excisional

Topical 2, 4, 8% EO 
ointment

Wound area significantly declined in EO treated 
mice

Modarresi (9) Yes

Pepper-
Rosmarin

Lippia sidoides Clinical Trial Equine oral wounds
EO mouth rinse 

(~0.5%) every other 
day for 14 days

Induced intense fibroblast proliferation, intense 
angiogenesis, complete epithelial recovery

Alancar-
Araripe (34)

No
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In vivo studies—additional
Highlights from additional in vivo studies include evi-
dence of cinnamon EO (Cinnamon verum) accelerating 
wound healing in a mouse model by shortening the                
inf lammatory phase due to its antioxidant properties, 
EOs of geranium (Pelargonium graveloens) and oliveria 
(Oliveria decumbens) causing a reduction in diabetic 
foot ulcers, and EOs from a Mexican tree (Bursera morelensis) 
hastening scar repair (14, 18, 25). 

In many cases, compelling new scientific evidence vali-
dates the intuitive wisdom of ancient traditions. Java pep-
per essential oil (Piper cubeba) (PCEO) is a perfect example. 
In 2021, Alminderej et al. demonstrated the rapid cuta-
neous wound healing properties of PCEO in rats with 
experimentally induced excisional wounds. Wounds 
treated with PCEO showed faster healing dynamics 
with signs of re-epithelization after 10 days and total 
contraction after 13 days compared to slower healing 
with greater inf lammation in the control group (n=16,  
P < 0.05). All control group wounds showed scarring, 
and some remained open after 13 days (27).

A study validating ancient traditional wisdom from Turkish 
folk medicine examined the in vivo wound healing activity

of EOs from 6 species of pine cones (Abies cilicica subsp. 
cilicicai, Abies nordmanniana subsp. bornmulleriana, Abies 
nordmanniana subsp. equi-trojani, Abies nordmanniana subsp. 
nordmanniana, Cedrus libani, and Picea orientalis). In linear   
incision and circular excision experimental wound models 
in rats, wound healing potential of pine cone EOs (1% 
in a base ointment containing glycol stearate, propylene 
glycol, and liquid paraffin) was comparatively assessed 
with a reference wound healing and scar prevention oint-
ment (Madecassol®) (b) and the base ointment alone. 
Wounds were treated once daily for 9 days for the incision 
model and until healed in the excision model. For the linear 
incision wound model, only 1 of the 6 pine cone EO species 
(Abies nordmanniana subsp. bornmulleriana) was found 
to be highly effective. In the excision wound model, 3 of 
the 6 pine cone EO species (Abies cilicica subsp. cilicica, 
Abies nordmanniana subsp. bornmulleriana, and Cedrus 
libani) were found to have wound-healing potential.

Subsequent histopathology was also performed, with 
re-epithelization in the epidermis and fibroblast pro-
liferation, neovascularization, and collagen deposition 
in the dermis used to score the degree of epidermal 
or dermal remodeling. Results indicated remodeling,             
especially re-epithelization, with 5 of  the 6 EO groups

Table 2: Summary of Literature Reviewed on Essential Oils and Wound Care 2015-2021

Rosemary
Rosmarinus 

officinalis
Animal Model, 

Mouse + In vitro
Excisional, infected 

wounds

Topical EO gel 
(0.5 grams) in 

nanostructured 
lipid carrier q24h 

for 14 days

Promoted wound healing by reducing tissue 
edema, increasing fibroblast infiltration, 

collagen deposition, neovascularization, and 
re-epithelialization

Khezri (13) Yes

Sage Salvia officinalis
Animal Model, 

Mouse
Excisional, infected 

wounds

Topical 2%, 4% EO 
ointment q24h for 

14 days

Promoted the healing process by shortening 
the inflammatory phase and stimulating 

cellular proliferation
Farapour (33)  Yes

Tea Tree

Melaleuca 
alternifolia 

mixture - see 
endnote a

Clinical Trial
Excisional or Incisional 
(biopsy, oral mucosal)

Topical EO 
(bioadhesive) gel 

q8h for 7 days

Surgical sites had re-epithelialization w/o suture; 
no adverse events

Scotti (12) Yes

Tea Tree
Melaleuca 
alternifolia

Review Tea Tree EO N/A
Plays a role in wound healing and modulation of the 

immune response
Low (7) Yes

Thyme
Thymol (from 

Thymus lippia)
In vitro Macrophages

Electrospun anti-
inflammatory 

patch

Expressed efficacy against inflammation and holds 
great promise for wound healing

Garcia-Salinas 
(5)

 No

N/A

Abies, Blumea, 
Cedrus, Croton, 
Cymbopogon, 

Eucalyptus, 
Lavandula, 

Origanum, Pinus, 
Plectranthus, 

Rosmarinus, Salvia

Review
EOs in a polymer 

matrix
N/A

EO-biopolymer
dressings or scaffolds may enhance wound healing, 

especially in chronic wounds
Pérez-Recalde 

(2)
 No

N/A N/A Review
Biological activity and 

mechanisms
N/A

Documents antimicrobial, antioxidant, anti-
inflammatory, and anticancer activities of EO         

(in vivo/in vitro)

Sharifi-Rad 
(11)

Yes
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(Cedrus libani, Abies cilicica subsp. cilicica, Abies nordmanniana 
subsp. bornmulleriana, and Abies nordmanniana subsp. 
nordmanniana) and particularly in the Abies nordmanniana 
subsp. equi-trojani ointment-treated groups as well as 
in the reference (Madecassol®) group, while 1 of the 
EO groups (Picea orientalis), base ointment, and negative 
control groups exhibited delayed wound healing (17).

In vitro studies
In vitro studies have confirmed the potent anti-inflammatory 
activity of some EOs and their components and explored 
mechanisms of action. Oregano EO (OEO) (Origanum vulgare) 
facilitated wound healing in a human keratinocyte cell 
model (3). Anti-inflammatory activity was proven by 
reduced levels of reactive oxygen species and oxidative 
stress in cells pre-treated with OEO. The monoterpene 
components, comprising about 61% of the OEO, are 
described as powerful inhibitors of the pro-inflammatory 
cytokines IL-1β, interleukin-6, and (TNFα). Treatment 
with OEO reduced the gene and protein expression of 
pro-inflammatory mediators like inducible nitric oxide 
synthase (NOS2), intracellular adhesion molecule-1, 
and cyclo-oxygenase-2 (3). Results of this study supported 
the hypothesis that OEO helps preserve ECM remodeling 
and tissue healing, likely due to reduced ECM disruption 
by inhibition of the breakdown of matrix collagens, 
proteoglycans, and glycoproteins (3). 

Another in vitro study using murine macrophages evalu-
ated the anti-inflammatory properties of EO components 
including carvacrol and thymol. Macrophages are pivotal 
immune cells that play a key role in the initial inflammatory 
stages of wound healing. To recognize foreign patterns, 
macrophages express toll-like receptors on their surface 
that activate the inflammatory process. Toll-like receptor 
stimulation results in activation and nuclear translocation 
of nuclear factor kappa-light-chain-enhancer of activated 
B cells and mitogen-activated protein kinase. Both signaling 
pathways involve activating protein-1 and the downstream 
transcription of pro-inflammatory genes, such as IL-1β. 
This cytokine is synthesized in the early stages of inflam-
mation, triggering subsequent signals which activate         
interleukin-6, IL-10, NOS2, cyclo-oxygenase-2, and others. 
As the inflammatory response ensues, these signals recruit 
other effector cells to the wound and begin a progression 
from inflammation to tissue repair and regeneration (5).

Macrophages exposed to nanofiber patches loaded with EO 
components were evaluated for pro- and anti-inflammatory 
genes. Specifically, the expression of IL-1β, NOS2 (pro-
inflammatory), and IL-10 (anti-inflammatory) was ana-
lyzed. The thymol-loaded patch demonstrated the highest 

anti-inflammatory effect for all genes tested. Furthermore, 
when compared to dexamethasone, thymol exhibited a 
similar ability to modulate the expression of IL-1β 
and NOS2, demonstrating its potential as a natural anti-                 
inflammatory compound (5).

Review studies 
Preclinical studies have documented anti-inflammatory, 
antimicrobial, and antioxidant activities of essential 
oils in several cell and animal models and have eluci-
dated their mechanism of action and pharmacological 
targets. Human clinical trials (2008-2016) using citrus 
(Citrus spp.), eucalyptus (Eucalyptus spp.), and pepper-
mint (Mentha x piperita) EOs are included in this general 
review.  In addition, a few studies included have shown 
that the application of LEO post-episiotomy may enhance 
wound healing. Although not solely restricted to wound 
care, this review provides an excellent database for the 
broad scope of EO research and corroborates traditional 
EO healing methodologies such as Ayurvedic medicine 
and Traditional Korean medicine with modern scientific 
evidence (11).

A review of LEO for wound healing based on human clinical 
trials, animal trials, in vitro studies, and previously conducted 
reviews suggests a potential therapeutic benefit of LEO in 
wound healing. Faster wound healing, increased collagen 
expression, and enhanced tissue remodeling protein          
activity were described in wounds treated with LEO (31).

A systematic review of EOs containing thymol, carvacrol, 
or these individual EO components examined evidence 
for their therapeutic potential, specifically with respect to 
developing biotechnological products for wound healing. 
Ten articles on the healing capacity of thymol or thymol-
containing EOs were included, while 3 articles on carvacrol 
or carvacrol-containing essential EOs were included. 
The excision wound model was the most commonly used 
experimental model. The EOs and EO components were 
able to modulate the production of nitric oxide and pro-
inflammatory cytokines TNFα and IL-1β. Figure 1 illustrates 
carvacrol and thymol’s specific actions and biochemical 
pathways targeted during each phase of wound repair 
(1). Histological analysis demonstrated that they stimu-
lated re-epithelialization, angiogenesis, granulation tissue 
formation, and collagenization. Thyme (Thymus vulgaris) 
EO, which contains approximately 55% thymol and 9% 
carvacrol, inhibited the growth of Staphylococcus aureus, 
Escherichia coli, Pseudomonas aeruginosa, and Klebsiella 
pneumoniae. The authors conclude that these EOs and EO
components can improve tissue repair and are thus strong
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candidates for the development of new wound treatment prod-
ucts. Skin irritation as a side effect was only reported when 
EOs were used at very high concentrations (50% or greater) 
and was less pronounced at lower (12%) concentrations (1).

Tea tree essential oil (TTEO) (Melaleuca alternifolia) has 
potent anti-inflammatory, antibacterial, antifungal, anti-
viral, anti-inflammatory, and antioxidant properties. Like 
many essential oils, TTEO is comprised of over 100 different 
chemical components. A review of several clinical studies 
shows that the water-soluble components of TTEO, espe-
cially terpinen-4-ol, are important in regulating inflam-
mation during wound healing by suppressing monocyte 
production of superoxide ions and inflammatory-inducing 
mediators including TNFα, IL-1β, interleukin-8, IL-10, 
and prostaglandin E2. This limits the production of other                
inflammatory cytokines and reduces oxidative damage to 
cells, enhancing wound healing (7).

A 2018 review examined the evidence for the therapeu-
tic use of EOs in experimental wounds and the possibility of 
combining them with biopolymers commonly used in skin 
regeneration. Treatments with EOs including cedar (Cedrus 
libani), lavender (Lavandula spp.), lemongrass (Cymbopogon 
nardus), eucalyptus (Eucalyptus spp.), oregano (Origanum 
vulgare), pine (Pinus spp.), rosemary (Rosmarinus officinalis), 
and sage (Salvia triloba) have shown positive results in 
rodent wounds with faster closure rates, better collagen 
deposition, and/or enhanced fibroblast proliferation (2). 
These EO-biopolymer dressings or scaffolds have promise 
for wound therapy, especially for chronic wounds (2).

Another review that included TTEO reported positive results for 
helping to resolve wounds in nursing home residents, with 14 
of 16 of the infected wounds resolving within 4 weeks. While 
this review focuses on incorporating EOs into nanoparticle 
platforms for wound dressings, it also lends support for 
the use of LEO and OEO in wound healing (8).

Case study
A veterinary case study involved a 1-year-old female-spayed 
domestic shorthair cat with severe, multifocal traumatic 
injury to the mandible, gingivae, and surrounding soft tissues. 
She was given a very poor to grave prognosis. This case report 
described how the wounds were managed with a combination 
of antibiotics and EOs. Numerous EOs were applied topically 
as part of the wound care protocol, which included a cleanser 
and blend containing cinnamon (Cinnamomun spp.), clove 
(Syzygium aromaticum), eucalyptus (Eucalyptus spp.), lemon 
(Citrus limon), and rosemary (Rosmarinus officinalis), as well 
as a second blend containing clove (Syzygium aromaticum),  
helichrysum (Helichrysum spp.), peppermint (Mentha x piperita), 
and wintergreen (Gualtheria spp.). Fourteen days after the 
initial presentation, healthy granulation tissue was visualized. 
Clinical evaluation at that time revealed the absence of tissue 
necrosis or infection. A complete recovery was reported (19).

Clinical trials 
One human pilot study, the first stage of a Phase II clinical 
trial, reported the effectiveness of a bioadhesive gel (a) 
containing EOs to promote wound healing and prevent 
postoperative pain and infection. In 10 patients undergoing 
oral mucosal biopsies (14 biopsy sites), the procedure was 
followed by application of a gel containing myrrh (Commiphora 
myrrha), peppermint (Mentha x piperita), tea tree (Melaleuca 
alternifolia), and thyme (Thymus vulgaris) EOs (12). The 
EO-based bioadhesive gel reduced inf lammation and 
promoted wound healing. None of the patients enrolled in 
the study reported adverse events from the gel. The conclusion 
was that this product may represent a promising alternative 
to the use of sutures and chlorhexidine (12).

A placebo-controlled, single-blinded, randomized clinical 
trial involving 60 primiparous women demonstrated that a 
combination of lavender (Lavandula officinalis) EO and thymol 
was highly effective, suitable, and safe for episiotomy wound 
care. The 2% lavender-thymol in a jojoba oil base was added 

Figure 1.  

Effects of Carvacrol, Thymol, and essential oils containing such monoterpenes on wound healing (1). License granted by Oxford University Press and Copyright Clearance Center on August 10, 2021
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to 4 liters of warm tap water and used to clean the perineum 
twice daily for 7 days. Data showed a significant reduction in 
inflammation and discharge for the lavender-thymol treated 
group compared with a placebo-treated group (less redness, 
P = 0.032; less edema, P = 0.027; less discharge, P = 0.016). 
There were no reported side effects (32).

Based on previous research, a combination of helichrysum 
(Helichrysum italicum), lavender (Lavandula spp.), lemon-
grass (Cymbopogon spp.), patchouli (Pogostemon cablin), 
and myrrh (Commiphora spp.) had demonstrated possible 
effectiveness for healing hypertrophic scars, which can occur 
when the wound healing process has been disrupted. It is 
believed that hypertrophic scarring results from a distur-
bance with fibroblast proliferation and/or collagen synthesis 
and degradation. Test subjects had a total of 37 scars, which 
were self-treated with the EO blend (1.67% helichrysum, 
1% lavender, 1.3% lemongrass, 0.6% patchouli, and 0.83% 
myrrh in a vegetable oil base) twice daily for 6 months. 
Subjects reported significant scar size reduction using a 
scar assessment scale for evaluation (P < 0.01) (26).

One additional study that deserves mention is an equine 
clinical trial published in 2014 (34). Data from this study 
confirm the benefit of pepper-rosmarin EO (Lippia sidoides, 
a tropical flowering plant in the same family as verbena) for 
healing wounds experimentally induced in the oral mucosa of 
16 horses. A mouth rinse containing the EO was applied to 
the wound area every 48 hours for 14 days. The EO-treated 
tissue showed induction of intense fibroblast proliferation 
and angiogenesis leading to complete epithelial healing by 
day 14. The control group showed only moderate angiogen-
esis and epithelial tissue healing (P = 0.02 for angiogenesis 
and re-epithelization) (34).

Essential oils and antimicrobial resistance (AMR)
Bacteria generally develop resistance to new antibiotics 
within about 5 years (2). According to one widely quoted 
review, by the year 2050, AMR may result in 10 million 
deaths per year worldwide, replacing cancer as the leading 
cause of death (35). This projection may predict an extreme 
scenario, and its underlying assumptions have been chal-
lenged. Nevertheless, AMR is a real threat, and although 
the exact toll on our animal companions is currently                       
unknown, it does pose highly significant concerns. 

Wound colonizing bacteria can compromise the healing 
process and increase patient morbidity and mortality. 
Antimicrobial agents play a vital part in tissue regen-
eration, helping to prevent these secondary bacterial 
infections (29). However, antibiotic overuse and misuse 

are the most common cause of AMR. Concerns about the 
abundant use of antibiotics in the medical field and in 
industries like agriculture and aquaculture to promote 
growth and reduce disease prompt a search for new, 
cost-effective alternatives (4).

Resistance to penicillin appeared in the 1940s, and 
rapidly over 50% of staphylococcal strains were              
resistant. Numerous strains of S aureus became multi-
drug resistant (4). Methicillin-resistant S aureus (MRSA) 
is becoming so common in hospitals in the United 
States that it accounts for approximately 60% of clini-
cal S aureus strains isolated from intensive care units 
(36). Limited therapeutic options necessitate new strat-
egies, especially those that minimize or eliminate the 
risk of resistance. Not only do many EOs inherently exhibit 
anti-bacterial properties, but their molecular complexity is 
a deterrent to the development of AMR (8).

EOs directly inhibit the growth of microbial pathogens 
(33). Their cytotoxic effects center on disrupting the 
structure of bacterial cell membranes, leading to perme-
abilization. Consequently, membrane potential, efflux pump 
activity, respiratory activity, and additional cellular func-
tions are compromised (4, 33).

Numerous EOs display potent action against gram-positive 
and gram-negative bacteria. Of 53 EOs screened, all 
exhibited activity against pathogenic bacteria such 
as Bacillus subtilis, E coli, P aeruginosa, and S aureus. 
Effective antimicrobial properties against E coli were 
displayed by EOs of bay laurel (Laurus spp.), cinnamon 
(Cinnamomum spp.), clove (Syzygium spp.), lemon myrtle 
(Backhousia spp.), lemongrass (Cymbopogon spp.), 
oregano (Origanum spp.), rosewood (Aniba spp.), tea tree 
(Melaleuca spp.), and thyme (Thymus spp.) in concentra-
tions as low as 0.02% (4).

Clove and cinnamon provide 2 specific examples of EOs 
with recent evidence validating their traditional antimicro-
bial use (4). Clove EO has been used by indigenous peoples in 
Madagascar and the Spice Islands to kill bacteria, especially 
the tuberculosis bacillus. As common ingredients in tooth-
paste, mouthwash, EO blends, and cleaning products, clove 
(Syzygium aromaticum) and cinnamon (Cinnamonum verum) 
EOs are widely recognized for their bactericidal effects 
against S aureus (4, 37-39).

An in vitro study examined the combined effect of EOs 
mekmeko (Rumex abyssinicus, a f lowering perennial), 
gurkor melon (Cucumis pustulatus, in the cucumber fam-
ily), and Discopodium penninervium (a f lowering shrub) 
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on wound colonizing bacteria extracted from multidrug-        
resistant isolates of skin ulcers. These 3 EOs originate 
from traditional medicinal plants in the highlands of 
tropical Africa. Farming communities in these areas lack 
access to modern pharmaceuticals and depend on traditional 
medicinal plants to treat many human and animal maladies. 
Interestingly, these EOs were selected based on traditional 
knowledge gleaned from healers regarding their treatment 
of skin wounds and infections such as gonorrhea, bacterial 
pneumonia, and syphilis (21). The majority of bacteria 
isolated from wounds were resistant to 2 or more anti-
biotics. Gram-positive bacteria (including MRSA and 
vancomycin-resistant enterococci) were resistant to 
amikacin, amoxicillin, ampicillin, cefotaxime, and cefoxitin. 
Gram-negative bacteria (including extended-spectrum 
beta-lactamase-producing E coli and P aeruginosa) were 
unexpectedly resistant to penicillin and third-generation 
cephalosporin antibiotics. The EOs had broad bactericidal 
activities, inhibiting the growth of Enterococcus faecalis, 
E coli, K pneumoniae, P aeruginosa, and S aureus (20). The 
effectiveness of the EOs varied with the concentration 
and type of bacterial species. Combinations of 2 EOs in 
a 1:1 ratio had more potent antibacterial effects (on E 
coli, K pneumoniae, P aeruginosa, and MRSA) than currently 
available antibiotics. Furthermore, there was a strong 

synergistic antibacterial effect between R abyssinicus and D 
penninervium EOs, specifically on MRSA and P aeruginosa (20).

Table 2 indicates which (of the reviewed) wound healing 
studies also evaluated the EOs’ antimicrobial effects. An 
increasing number of studies in experimentally induced 
infections document the antimicrobial properties of EOs 
(7, 9, 15, 21, 22, 33).

A recent trend is the incorporation of nanofibers, biomi-
metic scaffolding materials, (produced from hyaluronic 
acid, chitosan, silk fibroin, and other materials) into matrices 
for wound management. These innovative nanoengineered 
fibers integrate the ideal attributes of a wound dressing due 
to their protective effect against infection and external 
trauma and their ability to promote cell adhesion, differ-
entiation, and proliferation with potential anti-scarring 
effects. They mimic the dermal ECM with a large surface-
to-volume ratio, interconnected porosity, f lexibility, and 
a mechanical framework to support cell regeneration. 
Biopolymers also provide biological cues for the crucial 
processes of cell adhesion and migration in tissue regen-
eration (39). Moreover, the ability of these nanofibers to 
incorporate and control the local delivery of EOs into the 
wound milieu for preventing infection and accelerating 

https://www.mayway.com/
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cell regeneration is widely expanding their adaptability to 
various wound applications. The inclusion of EOs presents 
a functional strategy to discourage microbial invasion of the 
wound while concurrently reducing the AMR issue (8, 39).

Another novel use of nanotechnology was demonstrated in 
an excisional wound rat model using an oral nanoemulsion 
formulation of eucalyptus EO. Nanoemulsions enhance oral 
absorption and the therapeutic efficacy of drugs. Rats in 
the EO treatment group received 25 mg/kg oral eucalyptus 
nanoemulsion daily for 24 days, in comparison with a control 
group receiving the same oral solution without EOs and a second 
treatment group receiving 25 mg/kg oral gentamycin for the 
same period. Wound healing parameters, including collagen 
levels, were comparable in the EO oral nanoemulsion and 
gentamycin groups compared with the control groups. Histo-
pathological examinations of the nanoemulsion-treated rats 
did not reveal signs of inflammatory cells, suggesting the 
nanoemulsion was safe and nontoxic to animals (22).

The most commonly utilized EOs in recent wound healing 
studies include eucalyptus, lavender, oregano, tea tree, and 
thyme. Research within the past 5-10 years, coupled with a 
greater awareness of the practical utility of essential oils in the 
clinical setting, lends compelling evidence for the incorpora-
tion of EOs in animal wound management. 

Safety Considerations 
As with any treatment modality, education is vital with essen-
tial oils (38). EOs work best when veterinary practitioners 
understand what they are, how they work, and how to uti-
lize them for animal patients. In addition, it is advised to be 
familiar with potential adverse events and to establish 
safety guidelines for essential oil use (40, 41). To remain 
safe when using EOs with pets, most adverse reactions 
can be prevented by avoiding ingestion, using dilutions 
for topical applications, and safeguarding proper storage 
(4, 42). 

Skin reactions are the most common types of adverse 
reactions to essential oils, but these are individual reac-
tions, do not happen the first time of use, and are dependent 
on gender (women being more sensitive than men) and 
concentration. When using OEO, there is a moderate risk of 
skin sensitization, and a dermal maximum of 1.1% has been 
recommended (41).

Conclusion
EOs have been utilized widely to treat wounds, inflammation, 
rheumatic joints, skin lesions, bleeding, leprosy, cystitis, 
burns, syphilis, fungal infections, and pharyngitis (4). 
Mechanisms of action for EOs and their individual chemical  

constituents are rapidly being elucidated. Their anti-
inflammatory, regenerative, and anti-microbial properties 
make EOs strong candidates for the development of vet-
erinary and human biotechnological products for managing 
skin damage, tissue repair, and wound healing (3).

Although current studies show great promise, continued 
research is warranted. Additional veterinary case studies and 
clinical trials are needed to increase practitioner familiarity 
with EOs and confidence in including EOs in wound healing 
protocols. Nevertheless, as the search for antibiotic alterna-
tives evolves and the evidence substantiating many EO’s         
antimicrobial activity mounts, serious consideration should 
be given to their use as safe and effective wound care options.

Endnotes

a.  Hobagel Plus®, HOBAMA S.r.l. Milano, Italy. The gel con-
tained Melaleuca aternifolia L leaf oil, Leptospermum scopar-
ium branch/leaf oil, ammonium glycyrrhizate, Thymus vul-
garis oil, menthol, Mentha piperita oil, eucalyptol, anethole, 
Commiphora myrrha oil, bisabolol, tocopheryl acetate, allan-
toin, cetylpyridinium chloride, hydrogen peroxide, sodium 
hyaluronate hydrolyzed, sodium hyaluronate and triclosan 
as active ingredients, and calcium/sodium PVM/MA copoly-
mer, paraffinum  liquidum, petrolatum, cellulose gum, and 
polyvinylpyrrolidone as excipients. 

b.  Madecassol®, Dongkook Pharmaceutical, Seoul, Korea. Dos-
age form: ointment. Ingredients: Centella asiatica 10mg in 
1g, neomycin sulfate 3.5mg in 1g labeler: I World Pharma-
ceutical Co., Ltd. NDC Code: 73442-0004

c.  Tween®20, Croda International, PLC, Snaith, England. A 
nonionic detergent.

References

1.  Costa MF, Durço AO, Rabelo TK, Barreto RSS, Guimarães AG. Effects 
of carvacrol, thymol and essential oils containing such monoter-
penes on wound healing: a systematic review. J Pharm Pharmacol. 
2019;71(2):141-155.  doi:10.1111/jphp.13054

2.  Pérez-Recalde M, Ruiz Arias IE, Hermida EB. Could essential oils enhance 
biopolymers performance for wound healing? A systematic review. 
Phytomedicine. 2018;38:57-65. doi:10.1016/j.phymed.2017.09.024

3.  Avola R, Granata G, Geraci C, Napoli E, Graziano ACE, Cardile V. 
Oregano (Origanum vulgare L.) essential oil provides anti-in-
flammatory activity and facilitates wound healing in a human 
keratinocytes cell model. Food Chem Toxicol. 2020;144:111586. 
doi:10.1016/j.fct.2020.111586

4.  El-Tarabily KA, El-Saadony MT, Alagawany M, et al. Using essential 
oils to overcome bacterial biofilm formation and their antimicrobi-
al resistance. Saudi J Biol Sci. 2021;28(9):5145-5156. doi:10.1016/j.
sjbs.2021.05.033 

5.  García-Salinas S, Evangelopoulos M, Gámez-Herrera E, et al. 
Electrospun anti-inflammatory patch loaded with essential oils 
for wound healing. Int J Pharm. 2020;577:119067. doi:10.1016/j.
ijpharm.2020.119067 

6.  Kazemi M, Mohammadifar M, Aghadavoud E, Vakili Z, Aarabi MH, 
Talaei SA. Deep skin wound healing potential of lavender essen-
tial oil and licorice extract in a nanoemulsion form: biochemical, 
histopathological and gene expression evidences. J Tissue Viabil-
ity. 2020;29(2):116-124. doi:10.1016/j.jtv.2020.03.004 



22    AHVMA Journal  •  Volume 67 Summer 2022

7.  Low WL, Kenward K, Britland ST, Amin MCIM, Martin C. Essential oils 
and metal ions as alternative antimicrobial agents: a focus on tea tree 
oil and silver. Int Wound J. 2017;14(2):369-384. doi:10.1111/iwj.12611

8.  Negut I, Grumezescu V, Grumezescu AM. Treatment strategies 
for infected wounds. Molecules. 2018;23(9):2392. doi:10.3390/
molecules23092392 

9.  Modarresi M, Farahpour MR, Baradaran B. Topical application 
of Mentha piperita essential oil accelerates wound healing in 
infected mice model. Inflammopharmacology. 2019;27(3):531-
537. doi:10.1007/s10787-018-0510-0

10.  Martin P, Nunan R. Cellular and molecular mechanisms of 
repair in acute and chronic wound healing. Br J Dermatol. 
2015;173(2):370-378. doi:10.1111/bjd.13954

11.  Sharifi-Rad J, Sureda A, Tenore GC, et al. Biological activities of es-
sential oils: from plant chemoecology to traditional healing sys-
tems. Molecules. 2017;22(1):70. doi:10.3390/molecules22010070 

12.  Scotti F, Decani S, Sardella A, Iriti M, Varoni EM, Lodi G. Anti-inflam-
matory and wound healing effects of an essential oils-based bioadhe-
sive gel after oral mucosa biopsies: preliminary results. Cell Mol Biol. 
2018;64(8):78-83. doi:10.14715/cmb/2018.64.8.12 

13.  Khezri K, Farahpour MR, Mounesi Rad S. Accelerated infected wound 
healing by topical application of encapsulated rosemary essential 
oil into nanostructured lipid carriers. Artif Cells Nanomed Biotech-
nol. 2019;47(1):980-988. doi:10.1080/21691401.2019.1582539 

14.  Salas-Oropeza J, Jimenez-Estrada M, Perez-Torres A, et al. Wound 
healing activity of the essential oil Bursa morelensis, in mice. Mol-
ecules. 2020;25(8):1795-1810. doi:10.3390/molecules25081795 

15.  Farahpour MR, Sheikh S, Kafshdooz E, Sonboli A. Accelerative 
effect of topical Zataria multiflora essential oil against infect-
ed wound model by modulating inflammation, angiogenesis, 
and collagen biosynthesis. Pharm Biol. 2021;59(1):1-10. doi:10
.1080/13880209.2020.1861029 

16.  Orafidiya LO, Agbani EO, Abereoje OA, Awe T, Abudu A, 
Fakoya FA. An investigation into the wound-healing proper-
ties of essential oil of Ocimum gratissimum Linn. J Wound Care. 
2003;12(9):331-334. doi:10.12968/jowc.2003.12.9.26537 

17.  Tumen I, Akkol EK, Süntar I, Keleş H. Wound repair and anti-
inflammatory potential of essential oils from cones of Pinaceae: 
preclinical experimental research in animal models. J Ethnophar-
macol. 2011;137(3):1215-1220. doi:10.1016/j.jep.2011.07.046

18.  Seyed Ahmadi SG, Farahpour MR, Hamishehkar H. Topical 
application of Cinnamon verum essential oil accelerates in-
fected wound healing process by increasing tissue antioxi-
dant capacity and keratin biosynthesis. Kaohsiung J Med Sci. 
2019;35(11):686-694. doi:10.1002/kjm2.12120 

19.  Fox B. Essential oils to treat severe feline oral and tissue 
trauma. Integr Vet Care J. 2020. Accessed September 26, 2021. 
https://tinyurl.com/severe-oral.

20.  Saidi R, Ghrab F, Kallel R, et al. Tunisian Clematis flammula es-
sential oil enhances wound healing: GC-MS analysis, biochem-
ical and histological assessment. J Oleo Sci. 2018;67(11):1483-
1499. doi:10.5650/jos.ess18056

21.  Gadisa E, Usman H. Evaluation of antibacterial activity of es-
sential oils and their combination against multidrug-resistant 
bacteria isolated from skin ulcer. Int J Microbiol. 2021; Article 
ID 6680668. doi:10.1155/2021/6680668 

22.  Manzuoerh R, Farahpour MR, Oryan A, Sonboli A. Effective-
ness of topical administration of Anethum graveolens es-
sential oil on MRSA-infected wounds. Biomed Pharmacother. 
2019;109:1650-1658. doi:10.1016/j.biopha.2018.10.1172021. 
https://tinyurl.com/severe-oral.

23.  Alam P, Shakeel F, Anwer MK, Foudah AI, Alqarni MH. Wound healing 
study of eucalyptus essential oil containing nanoemulsion in rat 
model. J Oleo Sci. 2018;67(8):957-968. doi:10.5650/jos.ess18005 

24.  Saporito F, Sandri G, Bonferoni MC, et al. Essential oil-loaded 
lipid nanoparticles for wound healing. Int J Nanomedicine. 
2017;13:175-186.  doi:10.2147/IJN.S152529

25.  Mahboubi M, Taghizadeh M, Khamechian T, Tamtaji OR, Mokhtari 
R, Talaei SA. The wound healing effects of herbal cream contain-
ing Oliveria decumbens and Pelargonium graveolens essential oils 
in diabetic foot ulcer model. World J Plast Surg. 2018;7(1):45-50.

26.  Rahman AO, Humaryanto H, Purwakanthi A, Simanjuntak CA. Humaryan-
to, Purwakanthi A, Simanjuntak CA. Effect of essential oil on hypertrophic 
scars. Medisains. 2021;19(1):15-20. doi:10.30595/medisains.v19i1.10192

27.  Alminderej F, Bakari S, Almundarij TI, Snoussi M, Aouadi K, Kadri 
A. Antimicrobial and wound healing potential of a new chemo-
type from Piper cubeba L. essential oil and in silico study on S. 
aureus tyrosyl-tRNA synthetase protein. Plants. 2021;10(2):205. 
doi:10.3390/plants10020205

28.  Ben Djemaa FG, Bellassoued K, Zouari S, El Feki A, Ammar E. Anti-
oxidant and wound healing activity of Lavandula aspic L. ointment. J 
Tissue Viability. 2016;25(4):193-200. doi:10.1016/j.jtv.2016.10.002

29.  Mori HM, Kawanami H, Kawahata H, Aoki M. Wound healing poten-
tial of lavender oil by acceleration of granulation and wound con-
traction through induction of TGF-β in a rat model. BMC Complement 
Altern Med. 2016;16(1):144-154. doi:10.1186/s12906-016-1128-7

30.  Boukhatem MN, Chader H, Houche A, et al. Topical emulsion con-
taining Lavandula stoechas essential oil as a therapeutic agent for 
cutaneous wound healing. J. 2021;4(3):288-307. doi:10.3390/
j4030023

31.  Samuelson R, Lobl M, Higgins S, Clarey D, Wysong A. The effects 
of Lavender essential oil on wound healing: a review of the current 
evidence. J Altern Complement Med. 2020;26(8):680-690.
doi:10.1089/acm.2019.0286

32.  Marzouk T, Barakat R, Ragab A, Badria F, Badawy A. Lavender-        
thymol as a new topical aromatherapy preparation for episiotomy: 
a randomised clinical trial. J Obstet Gynaecol. 2015;35(5):472-475. 
doi:10.3109/01443615.2014.970522

33.  Farahpour MR, Pirkhezr E, Ashrafian A, Sonboli A. Accelerated healing by 
topical administration of Salvia officinalis essential oil on Pseudomonas 
aeruginosa and Staphylococcus aureus infected wound model. Biomed 
Pharmacother. 2020;128:110120. doi:10.1016/j.biopha.2020.110120

34.  Alencar-Araripe MG, Nunes-Pinheiro S, Celia D, et al. A clinical trial 
and oral wound treated by essential oil of Lippia sidoides mouthrinse 
in horses. Acta Sci Vet. 2014;42(1):1-8.

35.  O’Neill J. Antimicrobial resistance: tackling a crisis for the health and 
wealth of nations. London, UK: The Review on Antimicrobial Resistance; 
2014. Accessed December 23, 2021. https://tinyurl.com/amresist. 

36.  Fu XJ, Fang Y, Yao M. Antimicrobial photodynamic therapy for 
methicillin-resistant Staphylococcus aureus infection. BioMed Res 
Int. 2013;2013:159157. doi:10.1155/2013/159157

37.  Antunes JC, Tavares TD, Teixeira MA, et al. Eugenol-containing es-
sential oils loaded onto chitosan/polyvinyl alcohol blended films 
and their ability to eradicate Staphylococcus aureus or Pseudomo-
nas aeruginosa from infected microenvironments. Pharmaceutics. 
2021;13(2):195. doi:10.3390/pharmaceutics13020195 

38.  Pereira Dos Santos E, Nicácio PHM, Coêlho Barbosa F, et al. Chitosan/ 
Essential Oils formulations for potential use as wound dressing: physical 
and antimicrobial properties. Materials (Basel). 2019;12(14):2223. 
doi:10.3390/ma12142223 

39.  El-Aassar MR, El-Beheri NG, Agwa MM, et al. Antibiotic-free com-
binational hyaluronic acid blend nanofibers for wound healing en-
hancement. Int J Biol Macromol. 2021;167:1552-1563. doi:10.1016/j.
ijbiomac.2020.11.109 

40.  Falck CF. Breathe in lavender, breathe out stress: essential oils for 
stress, burnout and compassion fatigue. J Am Holist Vet Med Assoc. 
2021;62:25-32.

41.  Tisserand R, Young R. Essential oil safety. 2nd ed. Churchill Living-
stone; 2014:25-31.

42.  Mitchell J. Using essential oils in young animals. Integr Vet Care J. 
2021;11(4):45-48.



AHVMA Journal  •  Volume 67 Summer 2022    23

Abstract
D-mannose is a 6-carbon sugar that has benefits in comple-
mentary therapy in veterinary medicine.  The most researched 
application is in the treatment and prevention of urinary 
tract infections (UTIs) caused by Escherichia coli (E coli). 
Research has shown that E coli has mannose receptors on 
its fimbriae which bind to D-mannose, preventing it from 
attaching to the uroepithelium. As a result, the bacteria are 
eliminated during urination instead of colonizing urinary 
tissues. Since recurrent UTIs are common in dogs and cats, 
in cases in which the infection is due to outside factors, 
preventive use of D-mannose can be of value.  Benefits 
include low cost, low incidence of adverse effects, and 
perhaps less risk for development of antibiotic resistance.  
D-mannose should be considered as a standard preven-
tive measure when formulating treatment plans for patients 
with recurrent UTIs. 

Introduction
Signs of a urinary tract infection (UTI) in dogs are a common 
veterinary presentation.  It is estimated that about 10% of 
patients have this complaint (1). Single episodes of UTI 
generally resolve quickly with antibiotic therapy, but 
recurrent infections occur in some dogs and cats due to a 
number of predisposing factors. It is with these presenta-
tions that D-mannose may have its greatest impact. When 
D-mannose binds to susceptible Escherichia coli (E coli) 
bacteria, it prevents colonization of the uroepithelium that 
could perpetuate the infection. The D-mannose–bacteria 
combination is then eliminated from the bladder via urina-
tion. Another key benefit to the use of D-mannose is that 
it may reduce the need for multiple antibiotic treatments, 
thus decreasing the expansion of microbial resistance.

Structure and Sources of D-mannose
D-mannose is a 6-carbon simple sugar that is an isomer of 
dextrose (Figure 1). Other names for this compound 
include carubinose, D-manosa, mannose, and seminose (2, 
3). This sweet-tasting compound is found to occur naturally 
in some plants such as Chinese jujube (Zizyphus jujube), apple 
flesh, mango, and cranberry larch (3, 4). It is also found in 
oranges, peaches, blueberries, and cranberries.  D-mannose 
may be produced commercially via extraction from various 
plants as well as by microbial fermentation (3).

Pharmacokinetics
D-mannose is readily absorbed following oral admin-
istration. In humans, approximately 90% of ingested 
D-mannose is taken up in the small intestine and then 
quickly excreted by the kidneys (5). Within 30 to 60 minutes, 
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Chemical structure of D-mannose
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large amounts of the compound are removed from the circu-
latory system unchanged, resulting in a rapid increase in 
the concentration of D-mannose in the urine (5).

D-mannose that is not excreted can be made available 
for cellular utilization via uptake by hexose transporters 
on the cell membranes (6). In the body, D-mannose is 
involved in protein glycosylation which is essential to 
ensure that proteins are properly configured for their 
eventual use. Sugars such as D-mannose often function 
as ligands for receptors to mediate cell attachments 
and communication pathways (7). 

Mechanism of Action
There are several proposed mechanisms of action for                
D-mannose, depending upon its intended function.  It has 
been most studied for the prevention and treatment of 
bacterial UTIs.

Since D-mannose is not metabolized like other sugars, 
the majority is filtered by the kidneys and remains in the 
bladder until excreted, where it can bind with any pathogenic 
bacteria present in the urinary tract. Gram-negative rods in 
the Enterobacteriaceae family contain fimbriae that can bind 
to both D-mannose and urinary epithelium via type 1 fimbrin 
D-mannose specific adhesin (FimH), a molecule composed of 
a pilin and a mannose-binding lectin (6, 8). It is thought that 
D-mannose can form up to 12 hydrogen bonds with the FimH 
adhesins on the bacteria, thus preventing it from attaching to 
the urinary epithelium (5).  E coli’s glycoprotein lectin adheres 
to the first appropriate contact it encounters, so if that 
encounter is D-mannose, those bacteria can no longer bind to 
urinary tissues (Figure 2). Glycoprotein receptors present 
on the bladder wall are similar in structure to D-mannose; 
when the bacteria encounter and bind with D-mannose, they 
are unavailable to colonize the bladder tissue. If there is a 
sufficient concentration of D-mannose in the urine, coloniza-
tion will be minimized. In an animal trial, concentrations as 
low as 20 μg/ml blocked adherence to the urinary epithe-
lium (9). This may reduce the risk of UTIs with mannose-
sensitive bacteria, as the mannose-bacteria complexes are 
cleared during urination (5). Because the compound itself is 
eliminated with each urination, ongoing administration of 
D-mannose is required to achieve this effect (10).

D-mannose does not kill bacteria or modify their pathogenicity. 
The binding is a physical interaction with no opportunity for 
bacterial transformation; therefore, there is no concern for the 
creation of resistance to the compound (5). Additionally, D-
mannose does not impact bacterial viability or metabolism 
or interfere with concurrently administered antibiotics (11).

Bacterial adhesion to tissue is not always a simple process. 
Bacteria with mannose receptors are most often respon-
sible for the colonization of urinary tissue; however, not 
all species of bacteria bear the mannose-binding capacity 
(12). Although not available as a commercial test, mannose 
receptivity can be determined in vitro by hemagglutina-
tion (13). If the bacterial species present is mannose resis-
tant, there will be no benefit to administering D-mannose 
to a patient. If there is no improvement in clinical signs 
within 24 hours, alternative treatments must be pursued. 
D-mannose will also be ineffective if the pathogenic bacteria 
are protected in a biofilm on the bladder mucosa (12). 
Biofilms consist of the bacteria themselves plus a muco-
polysaccharide matrix used for protection from antibi-
otics and from the host’s immune system (12). E coli can 
create biofilms either within cells or on the surface. These 
biofilms protect the bacteria and can result in a quiescent 
population capable of resurgence. Biofilm formation may 
begin within 24 hours of infection and may result in either 
persistent or recurrent UTI (12, 14).

The body does mount defenses against bacterial coloni-
zation in the form of secretory IgA and glycosaminogly-
cans lining the bladder wall, as well as the flushing action             
produced by frequent urination (15). Additionally, the 
uroepithelium contains proteins such as Tamms-Horsfall 
protein that help prevent bacterial attachment. D-mannose 
mimics the binding function of these proteins (4).

Clinical Signs and Predisposing Factors of Recurrent 
Urinary Tract Infections
Veterinarians are familiar with the signs of UTI such as 
dysuria, pollakiuria, and urinary urgency, but confirmation 

Figure 2

D-mannose binding to receptors on E coli, preventing 
adhesion to uroepithelium



AHVMA Journal  •  Volume 67 Summer 2022    25

of bacterial infection via urinalysis is necessary for diag-
nosis.  Recurrent UTI is defined as 3 or more episodes per 
year (16). Collection of urine via cystocentesis for culture 
and sensitivity is essential in order to identify appropriate 
antibiotic therapy. About 14% of dogs will experience a 
bacterial UTI throughout their lives (17). This number 
is much smaller for cats, only 1 to 3%, usually in aged 
patients. Additionally, feline bacterial cystitis may be 
more difficult to confirm. In 1 study with 155 cats with 
confirmed bacteriuria, 35% showed no clinical signs 
(15). This makes gathering a minimum database even 
more important for cats. 

The median age for dogs with recurrent UTIs is 7 years. 
Females appear to be at increased risk in both dogs and 
cats (18, 19). 

A number of factors may predispose a patient to develop 
recurrent UTIs. In the young, these may be congenital       
abnormalities or malformations. In adult dogs and cats, 
predisposing factors include having a recessed vulva, 
neurologic issues such as urinary retention or inability to 
fully empty the bladder, or a history of urinary catheterization 
or surgery, especially urethrostomy. Administration of 
immunosuppressive drugs, including corticosteroids, is 
an important predisposing factor. In older animals, systemic 
diseases such as chronic kidney disease, hyperadreno-
corticism, diabetes mellitus, and hyperthyroidism can all 
predispose patients to UTIs (20).

Another factor is the formation of biofilms by E coli.  Once 
established on the bladder wall, the bacteria create this 
protective layer. Administration of D-mannose helps to 
inhibit bacterial adhesion, reducing biofilm formation 
and thus facilitating clearance of the infection (21).

Etiology of Urinary Tract Infections
Although there are a variety of bacterial species that can 
cause UTIs, the most common organism isolated in both dogs 
and cats is E coli.  In a 2003 study of 100 dogs with clinical 
signs of  UTIs, urine was collected via cystocentesis. In these 
cases, bacteria were isolated from 38 samples. From these 
cultures 51 strains of bacteria were identified, with 76% of 
the positive samples resulting in a single strain of organ-
isms and 23% yielding a mixed culture. E coli represented 
23.5% of the organisms isolated. Other prevalent bacteria        
included Streptococcus spp., Micrococcus spp., Staphylococcus 
spp., Klebsiella spp., and Proteus spp. There did not seem to 
be a difference among the dogs with a positive culture based 
on age or gender (1). In a study conducted between January 1, 
2010 and September 10, 2013, results were reviewed from 
positive aerobic bacterial cultures of urine collected via 

cystocentesis in dogs. Of the 1636 bacterial isolates from 
1028 dogs, E coli accounted for 52.4% of all the organisms 
(22). Seventy-four percent of the positive cultures were 
from females, with 90% of these from spayed females; of the              
remaining 26%, 80.6% were from neutered males.

In a 2008 review of 8,354 cases of canine UTIs, data collected 
from 1969-1995 were examined. The data showed a gender 
difference, with 58% of the bacterial isolates cultured 
from females. Over 3,400 microbes including bacteria and 
fungi were identified in the samples. Ten bacterial genera 
accounted for 96.3% of all isolates, with 44.1% of the total 
being E coli. In this review single isolates were responsible 
for over 72% of the UTIs (23).

As the studies above demonstrate, there is a wide variety 
of bacterial isolates, including many bacteria in the 
Enterobacteriaceae group. One factor in bacterial sus-
ceptibility to D-mannose is the presence of the FimH 
receptor; not all members of the Enterobacteriaceae, or 
even some strains within a species which tend to have the 
FimH receptors, actually possess them (12).  Many bacteria 
in the Enterobacteriaceae group are regularly cultured 
in dogs with UTIs. These include E coli, Enterobacter spp., 
Proteus spp., and Klebsiella spp.  A study in 2003 from 
the North Carolina State University Veterinary Teaching 
Hospital characterized the incidence of bacteria cultured 
from dogs with recurring UTIs. Of the bacteria isolated 
from dogs, there was a 47.4% incidence of E coli, 20.7% 
Enterococcus spp., 7.7% Proteus spp., and 5.9% Klebsiella 
spp. (18). Primary sources for E coli include contamination 
from the rectal and perineal areas (24).  A review of UTIs 
in cats found that E coli was the most frequently isolated 
organism, representing the primary bacteria in 39% to 
59% of the positive cultures (19). In a 2012 study of cats 
with chronic kidney disease, routine sampling found a 
predisposition to occult bacterial infections, with 18 of 25 
cats affected. The study also identified E coli as the pre-
dominant bacteria (25).

Dosing
There is little confirmed information on proper dosing 
of D-mannose. Anecdotally, 500 mg of the powdered 
product per 9 kg body weight 3 times daily has been 
suggested (24). Another dosing method is to extrapo-
late from the human dose on the product label. Dosing 
pets 3 times a day can present a challenge with com-
pliance, so many veterinarians recommend twice-daily 
administration. Based on the rapidity with which D-
mannose is removed from the bloodstream into the 
urine in humans, more frequent dosing in dogs and cats 
may be indicated, albeit impractical.
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There are several D-mannose combination products created 
specifically for the veterinary market or over-the-counter 
retailers. The range per dosing unit (soft chew, scoop, or 
tablet) is from 50 mg to 1000 mg.  Often it is recommended 
that clients purchase the powder, as it is inexpensive and 
generally well accepted when sprinkled on moistened food. 
The compound itself tastes mildly sweet and inoffensive. 
It may be used in combination with water to supplement 
hydration and facilitate increased urination to help flush 
the bladder. In addition to the single-ingredient powder 
formulation, D-mannose is often a component in other pet 
supplements along with probiotics, cranberry, and other 
complementary nutrients.

Supportive Studies
Most of the clinical work and research done to determine 
the effectiveness of D-mannose has used adult women 
as the test subjects. Many studies support its use in 
women for UTI. A European survey found E coli to be the 
infective organism in 70% of cases, thus making potential 
use of D-mannose highly applicable (12). These studies 
in humans have generally been focused on recurrent 
UTIs, and in most of these, D-mannose helped decrease 
occurrences. The use of D-mannose helps lessen symp-
toms of dysuria, urgency, pain, and tenesmus, and increases 
quality of life (4). If the UTIs studied were recurrent, the 
interval between recurrences was extended with the 
use of D-mannose. The rate of recurrence in one study was 
4.5% in women treated preventively with D-mannose, but 
33% in those not given D-mannose (4). This 2016 Domenici 
study also found significant improvement in symptoms in 
women who received D-mannose prophylaxis. Addition-
ally, there were no side effects noted (4). Similar results 
were found in a prospective study of men and women with 
multiple sclerosis and a history of recurrent UTI. D-mannose 
use significantly decreased the number of UTIs per month 
identified with the use of a dipstick by the patients (26).

In a 2014 study, 308 women were divided into 3 groups. 
After antibiotic clearance of documented UTI, the subjects 
were randomly assigned to a group given either D-mannose 
as a prophylactic, nitrofurantoin as a prophylactic, or no 
prophylaxis to determine the rate of recurrence.  The women 
with no preventive treatment suffered a recurrence rate of 
60.8%, those given D-mannose had a 14.6% recurrence rate, 
and subjects in the nitrofurantoin group had a  recurrence 
rate of  20.4%. The difference in recurrence rates between 
mannose and nitrofurantoin was not significant, but both 
were significantly different from those receiving no prophy-
laxis (27). Patients in this study who received D-mannose 
also had significantly fewer side effects than those given nitro-
furantoin. Another 2014 study showed similar results. Here, 

60 women with a confirmed history of recurrent UTI were 
assigned to treatment with either D-mannose at a high dose 
for 2 weeks and then a lower dose for 22 weeks, or to a group 
receiving sulfamethoxazole and trimethoprim for 5 days. The 
average time for recurrence with the antibiotic group was 
52.7 days, whereas the D-mannose group was 200 days (28). 
All 3 studies support the use of D-mannose to decrease the 
recurrence of, or extend the interval between, active UTIs. It 
is also noted in 2 of the above papers that there were no side 
effects of D-mannose observed. Therefore, D-mannose may 
help decrease incidences of urinary tract symptoms, acting 
in some cases as an effective method of prophylaxis.

In a 2015 study, D-mannose was shown to be helpful with 
acute bacterial cystitis as well. Patients included women 
either with symptoms of cystitis or who were asymptomatic 
but with a confirmed culture from a voided midstream 
sample. Those receiving D-mannose demonstrated signifi-
cant improvement over baseline scores from a validated 
questionnaire, reporting fewer symptoms and improved 
quality of life (4).

A 2021 literature review of human studies provided a high level 
of evidence that the administration of D-mannose conferred 
a significant advantage with few, if any, side effects (11). 
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D-mannose is often combined with other compounds, 
most often cranberry.  Cure rates were significantly higher 
when a combination of cranberry and D-mannose was admin-
istered concurrently with antibiotics (29). In one study, 
cranberry plus D-mannose administered to women with 
sulfamethoxazole trimethoprim-resistant infections resulted 
in a persistent remission rate of 93% vs 55 % with placebo 
(29). Cranberry’s proanthocyanidins may have different 
mechanisms of action, such as modifying the bacterial 
fimbriae or the shape of the organisms, possibly helping 
to decrease their ability to attach to the bladder wall. 
Compounds other than the proanthocyanidins, such as 
ursolic acid, may also impact E coli’s gene expression to 
minimize biofilm production (30). The potential for syn-
ergism exists due to the different mechanisms of action 
of cranberry and D-mannose. When not given together, it 
was noted that D-mannose alone daily was a better preven-
tive than proanthocyanidins (11).

Concrete, placebo-controlled studies in dogs and cats are 
lacking in veterinary medicine. While most studies are 
human-based, there is one in rats demonstrating that 
D-mannose was able to reduce bacteriuria significantly 
within 1 day (31). As with all non-companion animal 
research, it is unknown whether the results would be 
similar in the targeted species.

Potential Alternative Applications for D-mannose
In the body, D-mannose is primarily used for protein 
glycosylation. There have been other promising appli-
cations investigated, such as for the slowing of arthritis. 
An in vitro and in vivo rat study showed a decrease in 
the progression of degeneration of chondrocytes and an 
increase in cell proliferation. D-mannose also appears 
to downregulate catabolism and help slow the devel-
opment of osteoarthritis (32). The sugar also inhibits 
inflammation by decreasing the products of neutrophil 
oxidative bursts and also by possibly decreasing activa-
tion of nuclear factor kappa B (33).

D-mannose may help to decrease tumor growth and enhance 
the cytotoxic effects of chemotherapy agents (34). It is 
thought that the mechanism of action for this inhibition of 
neoplasia may be due to impeding macrophage interleukin-
1β creation (35). It may also slow tumor growth by competing 
with neoplastic cells for glucose utilization (34). D-mannose 
has also been shown to decrease immunopathology by 
enhancing the production of T regulatory cells, which 
may have implications for controlling age-related and 
immune-related issues (36). This suppression of immune 
reaction may also assist in the prevention of autoimmune 
type 1 diabetes in humans (37).

Adverse Effects
Adverse effects are possible, although rarely reported. These 
include nausea, diarrhea, and abdominal discomfort. 
Caution is recommended for use with pregnancy and 
lactation (6). In one study, D-mannose use in pregnant mice 
resulted in offspring with eye defects (38).

Potential Drug Interactions 
There are no known drug interactions with D-mannose.

Conclusions
UTIs are common in dogs and, although less common in 
cats, do occur, especially in felines with impaired renal 
function. When the UTI is due to outside factors, including 
immunosuppressive treatment, the presence of another 
disease, or anatomical abnormalities, preventive use of 
D-mannose could help manage these patients.  Multiple 
UTIs in a patient may be classified as persistent, that is, 
the same strain of bacteria is able to elude the body’s                       
defenses and antibiotic therapy, or recurrent, in which the 
same or a different strain of bacteria recurs after being 
completely cleared by previous treatment. It is frequently 
difficult to distinguish between these 2 causes. In either 
case, E coli is most prevalent. 

A potential long-term benefit of the use of D-mannose, 
since it does not alter the bacteria, could be a reduc-
tion in the number of antibiotic-resistant strains. Poor 
compliance when administering pharmaceuticals can 
result in low levels of the antibiotic in the bloodstream, 
which can promote bacterial genetic changes leading to 
resistance (39).

Not all bacteria are susceptible to the effects of D-mannose. 
Data is lacking on which bacteria express the mannose-
binding capacity (24). Additionally, it is recommended 
that subclinical bacteriuria not be treated with antibiotics 
unless there is a concern for ascending infection, according 
to the antimicrobial use guidelines from the International 
Society for Companion Animal Infectious Diseases (16). 
These guidelines do not mention the use of complemen-
tary therapies such as D-mannose. 

The use of D-mannose may help reduce the need for              
pharmacological intervention without interfering with it. 
Although there is less information to support the treat-
ment of acute infections, there is support for its use to 
help decrease colonization and therefore reduce bacte-
rial numbers available for induction of disease (12). D-
mannose is synergistic with antimicrobial therapy (21).
D-mannose has been found to have multiple beneficial 
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properties.  It is synergistic with conventional medicines 
by not decreasing antibiotic effectiveness due to its physical 
mechanism of action in preventing bacterial attachment 
and thereby contributing to decreased colonization. 
Because of its benefits, low cost, and low incidence of 
adverse effects, it should be considered a standard preven-
tive measure when formulating treatment plans for      
patients with recurrent UTIs.
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Abstract
Not only do bees keep our food chain intact through pol-
lination, but they offer a myriad of products, including 
medicinal compounds. Honey is used both internally for 
many conditions and topically to heal wounds. Propolis, 
royal jelly, and pollen are all nourishing and medically 
active. Research is burgeoning on the use of bee venom 
for pain and conditions associated with pain such as 
arthritis. This article will provide an overview of these 
products and their medicinal uses. 

Introduction
Apitherapy is a type of complementary and alternative 
medicine that involves the therapeutic use of bee 
products from honey bee hives. Products with medicinal 
benefits include honey, propolis, royal jelly, bee pollen, and 
bee venom (1). The honey bee species Apis mellifera produces 
all of these substances.

Honey is technically a liquid produced by honey bees to 
provide the colony with food for the winter. It is produced 
from the nectar of plants, so it varies with the plant 
sources the bees use. The processing of nectar into honey is 
a complex process that starts with the collection of nectar 
from flowers. The nectar is ripened by partial enzymatic 
degradation in the honey bee’s stomach. The ripened nec-
tar is then fanned to evaporate excess moisture, which              

 
results in honey (2). Propolis, also known as “bee glue,” is 
a resinous substance accumulated from a variety of trees 
and plants (1, 3). It is used by the colony for construction 
and repair and as a protective barrier (1, 4). Royal jelly, 
a secretion from the hypopharyngeal and mandibular 
glands of 6- to 12-day-old worker bees, is considered a 
“superfood” for the bees that is eaten only by the queen 
and larvae. It is used to nurture the brood (eggs, pupae, and 
larvae) until the larvae are 2 or 3 days old. The queen bee 
eats it exclusively her entire life, which is generally 2 to 3 
years, but may be as long as 5 years (1, 5).

Other bee products used in apitherapy include pollen and 
venom. Bee pollen is plant pollen that the worker bees collect 
and then agglutinate with nectar and salivary enzymes     
before putting it in their pollen baskets on their legs for 
transport (6, 7). The exact chemical composition of bee pollen 
has yet to be elucidated in a laboratory setting; however, each 
bee pollen pellet contains more than 2 million flower pollen 
grains (7). The pollen is used by the bees as food for the young 
(8). When bees collect pollen, they are also pollinating other 
plants, enabling them to reproduce. Bee venom is a liquid 
complex produced by the stinging apparatus of worker bees. 
Only worker bees and queens can sting, as the stinger and the 
venom are an evolution of the egg-laying anatomy (9). The 
purpose of stinging is to protect bees from their enemies (10).
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Honey
Honey has been used throughout history, and its nutritive 
and medicinally beneficial qualities are well recognized 
worldwide (1). It was used as food and medicine in ancient 
Egypt, Greece, China, Rome, and other countries. Honey 
is pictured on a Stone Age painting from 8,000 years ago 
as well as on a Sumerian tablet from 6200 BCE, and it 
is mentioned in most religious texts, including the Holy 
Quran, the Bible, and the Hindi Veda (11). The composi-
tion of honey is more than 80% carbohydrates, with small 
quantities of water, protein, vitamins, minerals, and other 
components including phytochemicals (bioactive plant 
constituents). The exact composition of each hive’s honey 
varies based on the plants the bees use to gather nectar. 
Fructose and glucose are the main 2 sugar carbohydrates, 
and the active constituents include flavonoids, polyphenols, 
and organic acids (1, 11-13). Honey has many benefits. It is 
gastroprotective, anti-inflammatory, vulnerary, cardiopro-
tective, antioxidant, antidiabetic, antibacterial, antifungal, 
and anticancer. The main antioxidant constituents are 
flavonoids and polyphenols (1, 11-13). Honey is used internally 
and topically for numerous conditions, including wounds, GI 
diseases, oral disorders, upper airway disorders, liver dis-
eases, pancreatic disorders, metabolic disorders, ocular 
ailments, cardiovascular diseases, neurologic disorders, 
and cancer (1, 11-13). As a food, it is a quickly and easily 
digestible source of energy for the body. It also functions as a 
prebiotic and a food preservative (12). 

Honey does have some contraindications, including 
toxicity from plant and/or nectar sources. For example, 
this occurs when bees use certain species of rhododen-
dron containing the hallucinogen grayanotoxin, resulting 
in “mad honey.” Chemically treated plant sources can be 
another source of toxicity. In addition, honey can contain 
Clostridium botulinum in sufficient amounts to kill human 
babies less than a year of age. In people with pollen      
allergies, honey can cause allergic reactions (12, 13).

Propolis
Propolis is another bee product that has been utilized through-
out history. It was used by the Greeks and Romans as an oral 
and topical antiseptic and by the Egyptians for embalming. 
Propolis can be found in the London pharmacopoeias of the 
17th century, and Stradivari used it as violin varnish.Propolis 
was also used medicinally during World War II (4). This bee 
product contains resin, wax, essential oils, pollen, vitamins, 
minerals, and other organic compounds, and its active constitu-
ents include phenols, esters, flavonoids, terpenes, sterols, alde-
hydes, and alcohols. Caffeic acid phenethyl ester (CAPE) is one 
of propolis’ main bioactive compounds (14). These constituents 
contribute to antiseptic, antiviral, antibacterial, antifungal, 

hepatoprotective, neuroprotective, cardioprotective, antidia-
betic, anti-inflammatory, antioxidant, anticancer, antiulcer, 
anti-protozoal, hypotensive, and immunomodulatory actions 
(1, 4, 14-16). The antimicrobial and antioxidant properties 
of propolis are primarily due to the phenolic compounds 
and flavonoids (14). CAPE is both antioxidant and cytotoxic 
to tumor cells (15). Propolis’ medicinal uses include GI disor-
ders, gynecological diseases, oral disorders, cancer, upper 
respiratory ailments, and skin diseases (1, 4, 14, 15). It is 
used in health products, foods, and cosmetics as a capsule, 
extract, mouthwash, throat lozenge, cream, or powder and 
wax-less purified forms (4, 15). Propolis is generally non-
toxic at human doses of  approximately 1.4 mg/kg/day and 
less than a total of 15 g/day. Above this dose range, allergic 
reactions and contact dermatitis have been reported (4, 15). 

Royal Jelly
Royal jelly is used worldwide in pharmaceuticals, foods, 
cosmetics, and manufacturing as a nutraceutical to prevent 
and treat a myriad of chronic health issues (1, 14). The use 
of royal jelly as a cosmetic and dietary supplement stems 
from the belief that it has similar effects in humans as it 
does in the queen bee—namely, health and longevity (17). 
This product contains water, proteins, carbohydrates, lipids, 
amino acids, enzymes, hormones, vitamins, and minerals (1, 
5, 14). Royalactin, the most bioactive protein, increases body 
size and ovary development in the queen bee via an epider-
mal growth factor receptor–mediated signaling pathway (18). 
Other bioactive compounds include 10-hydroxy-2-decenoic 
acid (10-HAD), fatty acids, esters, adenosine monophosphate 
(AMP) N1 oxide, adenosine, acetylcholine, polyphenols, and 
hormones (1, 5). The activity of royal jelly stems from the 
fatty acids, proteins, and phenolic compounds (17). It has 
antibacterial, antitumor, antiallergy, anti-inflammatory, 
antioxidant, antiaging, neurotropic, hypoglycemic, hypo-
cholesterolemic, hepatoprotective, hypotensive, vasodila-
tive, and immunomodulatory properties. The medical uses 
of royal jelly include reproductive health, neurodegenerative 
diseases, aging disorders, and wounds. It also increases the 
growth rate of healthy tissue yet controls tumor growth and 
metastasis (1, 5, 17). This type of modulation of growth is 
common when utilizing phytochemicals. 

The main side effects of oral royal jelly involve allergic 
reactions, which vary from GI issues and atopy to asthma, 
intestinal bleeding, anaphylactic shock, and occasionally 
death. Patients who are allergic to bees or have other aller-
gies are more at risk of having allergic reactions to this product. 
Therefore, individuals with bee product allergies (including 
pollen, honey, and venom) should not ingest royal jelly. 



32    AHVMA Journal  •  Volume 67 Summer 2022

In addition, this should not be consumed during an 
asthma attack. Topical use of royal jelly can have side 
effects such as rashes and eczema (5). Other concerns 
with the product are quality and adulteration. With 
the exception of chemical analysis, organoleptics using 
taste, sight, and smell are the best assessment of the 
product. Royal jelly should always be frozen and should 
be whitish-yellow, with a pungent odor and a sweet and 
sour f lavor. Adulteration of royal jelly is usually with 
the addition of honey, which increases the sugar content 
while decreasing the protein and lipid content (17).

Bee Pollen
Bee pollen may be nature’s most complete food. It contains 
all the ingredients essential for human life and all 
the nutrients human bodies require (8). Bee pollen is 
composed of proteins and free amino acids, carbo-
hydrates, lipids (including essential fatty acids), vita-
mins, minerals, RNA, and DNA (7, 19). It contains more 
protein per weight than any animal source (7). The 
primary active phytochemicals include f lavonoids and 
other phenolic acids as well as polysaccharides, phos-
pholipids, and terpenes (7, 8, 19). Bee pollen is used in 
Traditional Chinese Medicine as a nutritive tonic. It is 
used medicinally for physical and mental endurance, 
vitality, longevity, recovery from illness, blood build-
ing, prevention of disease, cardiovascular support, 
hepatoprotection, and protection from radiation and 
cancer (6-8, 19). Bee pollen inhibits the development of 
harmful bacteria, normalizes cholesterol and triglyc-
eride levels as well as other metabolic conditions, and 
regulates intestinal function by the high amount of cellulose 
and fiber. It also stimulates ovarian function, prevents 
prostate disorders, and treats allergic conditions via 
desensitization. Other uses include the treatment of 
GI ulcers, headaches, upper respiratory diseases, and 
urinary tract disorders. This product is considered 
antioxidant, anticarcinogenic, antimicrobial, and anti-
inf lammatory. Constituents include lecithin, which aids 
in adipose reduction, and phenylalanine, which is an appe-
tite suppressant. Because of its abilities to enhance the 
immune system and correct body chemistry, it clears 
the body of toxins (including heavy metals), which 
in turn can help prevent cravings in people going 
through withdrawal from alcohol or drugs. Due to the 
DNA and RNA in bee pollen, used either internally or 
externally it helps the skin look and remain healthy, 
enhances the granulation of tissue after burns, and 
suppresses acne (6-8). Its nutritional benefits include 
recovery from malnutrition, especially in the young or 
elderly or in patients recovering from surgery (8). The 
dosage of pollen for humans should be slowly built up 

over 1 to 2 weeks to a maximum of 1 tsp/day for allergies 
and 1 tbsp/day for other indicat ions. It should be 
administered 3 times a day for a 1- to 3-month course. 
Bee pollen is most effective when taken with food, fruit, 
or fruit juice, as it becomes more bioavailable after 
the outside of each pellet is cracked (6, 7). Before starting a 
bee pollen regimen, patients should try 1 pellet to make 
sure there is no anaphylactic reaction.

Bee Venom
Honey bee venom has a long histor y of tradit ional 
medicinal use. In addition to water, it contains proteins, 
peptides, enzymes, phospholipids, amines, amino acids, 
sugars, and minerals. There are 5 bioactive enzymes,         
including phospholipase A2 (PLA2), which destroys cells 
by breaking down the cell membrane. PLA2 protects 
against many diseases, including asthma, arthritis, and 
Parkinson’s disease (10). Phospholipase B specifically 
breaks down blood cells, hyaluronidase breaks down       
hyaluronic acid, and acid phosphatase triggers basophilic 
histamine release. The enzyme α-glucosidase is involved 
in honey production (10). Melittin, a peptide, is the main 
anti-inflammatory constituent in bee venom, causing cortisol 
release, among other effects. Apamin, another peptide, 
also increases cortisol secretion and is a mild neurotoxin. 
The peptide adolapin blocks cyclooxygenase and there-
fore is anti-inflammatory and analgesic (9). 

Bee venom has anti-inflammatory, antibacterial, radio-
protective, anticancer, anti-nociceptive, hepatoprotective, and 
immunostimulating actions (9). It is used to treat many 
inflammat�ry conditions, such as arthritis, joint disease, 
Lyme disease, rheumatoid arthritis, and multiple sclerosis. It 
can also be used to treat epilepsy, chronic pain conditions, 
coagulopathies, migraines, neuralgias, cancer, wounds, 
asthma, keratoconjunctivitis, and other conditions (9). 
The best method of administering bee venom therapy is by 
using live bees to directly sting the patient. However, bee 
venom is also collected and used as an injection, either 
locally or through aquapuncture (the technique in which 
a liquid is injected into an acupuncture point). Although 
erythema, heat, swelling, and itchiness are expected from 
bee venom, allergic reactions range from a swelling 
that exceeds average parameters, to hives and throat 
swelling, and even anaphylaxis and death. Patients who 
show signs of an allergic reaction should not receive bee 
venom therapy unless first undergoing  desensitization. All 
patients should be tested for signs of an allergic reaction 
before full treatments are performed. Finally, the LD50 
dose of bee venom for a human is 2.8 mg/kg, which translates 
to roughly 650 stings (maximum of 0.3 mg of venom per 
sting) for a 68-kg person (9).
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Conclusion 
Honey bees are a vitally important species in our ecosystem. 
They provide us with food, textiles, medicine, plants, and 
more. This paper elucidates just a small portion of the 
medicine these wonderful creatures create for us. The 
medicinal products that have been well documented and 
researched include honey, propolis, royal jelly, pollen, and 
venom. However, without honey bees, we would not 
have food, medicine, nutraceuticals, or herbs for herbal 
medicine. Without herbal medicine, humans would not 
have invented pharmaceuticals or discovered f lower 
essences or many homeopathic medicines. Honey bees 
are integral to our health and wellbeing and should be 
accorded the reverence and respect these amazing crea-
tures have earned. 
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Wellbeing

There’s a dynamic most of us have experienced in our 
practice. You have just treated a dog with a limb injury 
and are making recommendations to the client for opti-
mal healing. You go over the at-home treatments and 
address physical limitations: no running, jumping, 
playing, or stairs for at least a week. The client cuts in, 
“But I live in a third-f loor apartment with no elevator, 
so these recommendations are going to be impossible 
for me.” You acknowledge the challenge and spend a few 
minutes offering options, which the client systemati-
cally rejects. You begin to realize the client wants you 
to magically rescind or modify your recommendations, 
which you are not willing to do because this could in-
hibit healing or worsen the dog’s condition. You stick 
with the original advice and end the conversation and 
the office visit, letting the client know you have given 
the appropriate medical advice, and it is up to them 
to figure out how to manage their situation. However, 
the conversation disturbs you and stays with you. You 
know you have done all you can for the welfare of the 
patient, yet your attempts to find a workable solution 
were frustrated by the owner’s dismissal of each sug-
gestion. The owner has not only presented a roadblock 
to each of your recommendations, but they have made 
it your responsibility to find the “impossible” solutions 
to the situation. Understanding the dynamic that has 

just transpired and giving it a name helps liberate you 
from the burden of recurring thoughts of such interactions. 

The above situation is sometimes referred to as the “yes, 
but” syndrome, which was first described by Eric Berne in 
his book Games People Play (1). Recommendations, ideas, 
and options are presented and met with a “yes, but…,” 
which feels like a dismissal and negates efforts to assist. 
The game is played when the client poses a problem, and 
you offer a possible solution. The client acknowledges the 
suggestion with a yes quickly followed by the but… which 
dismisses the solution and leaves the problem front and 
center, waiting for you to find another alternative.

To understand this, imagine the problem being something you 
would not want to carry around, say, a rotten banana peel. The 
client presents you with the problem, the rotten banana peel. 
You recommend a way to solve the problem. The client 
considers your suggestion momentarily and decides that no, 
it will not work, throwing the problem (banana peel) at your 
feet. You, wanting to be helpful, reach down and pick it up,       
offering another solution, holding the peel out to them; they 
take it, evaluate it, and drop it at your feet again; you pick it 
up and offer yet another idea, holding the peel out to them as 
they pull their hand away, leaving you holding the problem 
while their hands are free and clean.

Don’t Pick Up That 
Rotten Banana Peel

Laurie Fonken, Ph.D, LPC
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Once you recognize you are in the game, it is helpful to 
discern whose problem it is and set healthy boundaries. 
You must determine who is responsible for the solution 
by asking yourself if it is a problem you have control over, 
something you can solve or manage, or if it is an issue only 
the client can control. Basically, is it your rotten banana 
peel? You can step back and say, “That is not my banana 
peel, and I am happy to help you find a way to dispose of it.” 
Working with the client to find a resolution of their own, 
perhaps by gently exploring what other personal issues 
might be inf luencing their resistance, empowers them. 
They may be more willing to follow through if they con-
tribute to a workable solution.

To set healthy boundaries, it is essential to consider your 
professional role and responsibilities. As the veterinarian, 
you are the trained and experienced expert. You offer   
services in a specific location during specific hours. You 
have a team of trained professionals working with you. 
The work is goal-directed and focused on serving the pa-
tient and the client, and you get paid for your expertise. 
The client is the consumer — they seek you out for a specific 
service with a goal in mind. They come to your location 
during office hours, and they should expect to pay for the 
services you provide. Your responsibility is to determine 
what is going on with the patient, offer diagnostics, create 
a treatment plan, perform necessary procedures to address 
the problem(s) presented, and outline follow-up and after-
care recommendations. Remembering your specific role 
and responsibilities and separating these from the client’s 
role and responsibilities will help you set boundaries.

Discernment also helps you save your energy and resources. 
Problem-solving can be exhausting and frustrating, 
and sometimes you may find yourself working harder 
to fix something than the person who has the problem. 
As a practitioner, you have certain obligations that 
can actually be emotionally freeing if done thoroughly. 
To one extent or another, in the background of your 
thoughts is the concern for your responsibility — or 
liability — if things go south with the non-compliant 
client’s pet. Think state board, litigation, and social 
media. To be thorough in your recommendations, you 
also must document them in the pat ient ’s medical 
records, including precisely how the oppositional 
client responded, and provide a copy of the discharge                  
instructions to the client. In your verbal advice, medical 
records, and information provided to the client, be sure 
to include a list of what could go wrong if the advice 
is not followed. Worst-case scenario presentations can 
work well to stimulate clients to find solutions. If the 
client persists in their “yes, but” game, it is perfectly 

acceptable to ask them why they would pay for your      
advice and not want to try to follow it. And in some cases, 
once it is apparent that this is not a client you can work 
with, you can give them one final recommendation: Seek 
the help of another veterinarian.

As holistic practitioners, you may feel you are sometimes 
the “last resort” for pets and clients. If a traditional  vet-
erinary practice did not address the patient’s issues and 
meet the client’s needs, maybe you can provide something 
that will. Clients may be hoping for more from you. They 
may feel fear and vulnerability, which can present as help-
lessness and desperation. Sometimes you will be able to 
help; other times you will not. The client’s hopes can lead 
them to a place where they do not see the reality of the 
situation, and the “yes, but” game takes on new meaning. 
Healing the pet feels more urgent and more important to 
the client, who may try to influence you with their emo-
tions. Identifying the “yes, but” pattern and having the 
ability to discern who holds the problem while staying 
clear about your role and responsibilities can help you 
navigate these situations. As with any scenario, you bring 
your best to the process and the patient. Supporting and 
respecting yourself and your boundaries leaves you in a 
better position to support the client, the patient, and your 
team in these challenging situations. Take care of your 
rotten banana peel and let others take care of theirs.
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A Novel Bone Marrow–Sparing Treatment for 
Primary Erythrocytosis in a Cat: Onion Powder

Reviewed by Lea Stogdale, DVM
Editorial Committee

Primary erythrocytosis (PE) or polycythemia vera is a 
rare disorder, reported in humans, dogs, and cats. It is 
diagnosed when the patient’s repeated HCT, red blood 
cell number, and hemoglobin are significantly increased, 
with no inciting causes such as relative dehydration, 
chronic lung or heart disease, or kidney or other secondary 
neoplasia (1, 2). The signs of PE include congested mucous 
membranes, neurological abnormalities, and malaise. 
Splenomegaly is consistently present (2). Bone marrow 
cytology and erythropoietin levels are normal. There may 
be concurrent leukocytosis and thrombocytosis (1).

The consequences of PE include hypertension, throm-
boembolism, and myelofibrosis (1). However, this is a 
low-grade, chronic condition with human patients living 
for decades and pets surviving for years (1, 2). There is 
currently no cure, but control has been achieved using 
repeated phlebotomy or the administration of hydroxy-
urea (1, 2). These approaches are expensive, and some 
patients, especially cats, do not accept phlebotomy, while 
hydroxyurea has side effects.

In this case report, phlebotomy only achieved reduction of the 
cat’s HCT from 73% to 65% for 2 weeks. Due to the expense 
and the fractious nature of the patient, the owners declined 
this ongoing approach. As there were young children in the 
household, they also declined treatment with hydroxyurea. 
At the suggestion of the authors, the owners elected to try 
onion powder, inducing Heinz body hemolysis and subse-
quently reducing the HCT. This approach does not directly 
affect the bone marrow. Store-bought onion powder, 1/8 
teaspoon, was mixed into the cat’s food each day. Ten days 
later the HCT was 55% and the cat was asymptomatic. For 
the 15 months of follow-up, this mostly daily dose of onion 
powder resulted in the cat’s HCT varying from 55% to 62% 
and the patient remaining free of clinical signs.

Onion powder is ground dehydrated onion, and similar 
to all members of the Allium spp., the aliphatic sulfide com-
pounds cause oxidative damage to hemoglobin resulting in 
Heinz body formation and subsequent removal of these 
altered erythrocytes by the spleen. Cat hemoglobin is 
particularly susceptible to this damage due to its struc-
ture (3). Similar results occur in dogs but require higher 
doses (4). In humans, this oxidative stress leads to anti-
tumor effects via apoptosis (5).

For the rare cases of PE that we diagnose in our canine 
and feline patients, without abnormalities in the other 
blood cell lines, the use of onion powder mixed into the 
pet’s food is preferable to either repeated phlebotomy or 
hydroxyurea administration. Onion powder is inexpen-
sive, easy to administer, and lacks adverse side effects. 
Intermittent monitoring of the erythron is required.
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Daily Intake of a Homeopathic Agent by Dogs Modulates 

White Cell Defenses and Reduces Bacterial Counts in Feces 

Reviewed by Judy Herman, DVM

Pathogenic bacteria such as Escherichia coli and Salmonella 
spp. in canine feces can be problematic for both dogs and 
humans.  Disease can occur in people via zoonotic transmis-
sions and in dogs with high infection loads.  Current conven-
tional management strategies have drawbacks including cost,           
ineffectiveness, and the risk of worsening antimicrobial 
resistance.  An approach to the immunomodulation needed 
to lower pathogen loads that is effective, cost-effective, and 
safe would be welcomed.  Homeopathy is one such approach.

This paper examines the effect of a combination homeopathic 
medicine on the white blood cell counts, serum protein levels, 
and bacterial counts in the feces of 19-month-old intact male 
Beagles from an experimental farm. A total of 2 groups of 5 
dogs each were randomly placed into either a control group 
fed commercial food without the combination medicine or a 
second group fed commercial food with the combination 
medicine added. Blood and feces were collected from all 
dogs on days 1, 30, and 60.  Statistically significant results         
included several categories of lower bacterial counts in the 
treated group; these included total bacteria (at both 30 and 
60 days) and both the E coli and total colony counts (60 days).  
Statistically significant results were obtained in several 
categories of white blood cell parameters and in higher 
globulin levels in the treated group. Previous studies 
showed similar immunomodulatory actions from extracts 
of Echinacea spp.

The discussion focused on a single component of the                        
homeopathic medicine, Echinacea angustifolia 6CH. In extract
form the anti-inflammatory, immunomodulating, and anti-
microbial functions of Echinacea spp. may be maintained in 
homeopathic formulations and thus account for the actions 
noted here.  Additional synergy may also occur when using a 
combination of homeopathic agents. 

Published studies in both humans and animals have dem-
onstrated the effectiveness of single homeopathic medi-
cines for the treatment of diarrhea. A placebo-controlled 
study demonstrated success in treating E coli diarrhea in 

neonatal piglets on a commercial pig farm (1).  A randomized 
double-blinded clinical trial that compared results of treat-
ment with an individualized homeopathic medicine to that 
of placebo in Nicaraguan children suffering from acute 
diarrhea showed a statistically significant effect of the 
homeopathic intervention (2). This study protocol was re-
peated in children in Nepal and showed results consistent 
with the previous study (3).

A stated limitation of this study is the small number of sub-
jects used. The Beagles were all from the same experimental 
colony, a design that has the benefit of reducing variations 
that could impact the results but does not allow for explo-
ration of the efficacy of the medicine in the real world with 
diverse populations and exposures. Since homeopathy is 
based on individualizing the prescription, taking specific 
responses for each patient into account may be helpful as 
well, especially in cases of non-responders (4).

The paper illustrates the successful influence of an inex-
pensive, safe, easy to administer homeopathic formulation 
on a common problem. It also suggests the potential value 
of homeopathy, in this case as a combination medicine, as a 
tool to treat and prevent illness in epidemics.
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Domestic Dogs (Canis familiaris ) 
Grieve Over the Loss of a Conspecific

Summary by W. Jean Dodds, DVM
Editorial Committee

Despite their highly social nature, there is no documented 
scientific evidence of grief in pet dogs. In this study the 
authors analyzed grief-related responses in both dogs 
and owners from 426 Italian adults who owned at least 2 
dogs, one of whom died while the other was still alive. A 
validated online Mourning Dog Questionnaire was used. A 
unique aspect of the study, which allowed the assessment 
of potential bias in responses, evaluated owners’ reports 
on themselves in addition to their dogs. 

This research aimed to explore whether, how, and what a 
dog experienced over the loss of a companion dog. Responses 
reported in the surviving dog included increased attention-
seeking, sleeping, fearfulness, and vocalization with reduced 
playing, activity, and appetite. Results indicated that a friendly 
or parental relationship between dogs and dogs eating 
together were principal predictors of negative behavioral 
changes. The length of time the 2 dogs had spent together 
had no statistical effect on the behaviors of the surviving 
dog. There was no difference in behavior whether or not 
the dog viewed the deceased companion.

The authors used several surveys to assess whether 
the views of the owner inf luenced their interpretation 
of the behaviors of the surviving dog. Surprisingly, the 
humanization of pets and the owner’s vision of life did 
not correlate with any reported changes. The level of 
anger and grief in the emotional state of the owner 

did influence reported behaviors of decreased appetite 
and increased fearfulness. The survey also inquired about 
specific items to ensure that owners’ reports were not 
conditioned by memory or suffering that diminished 
over time. Importantly, the time that passed between 
the dog’s death and the survey did not affect the differ-
ent behavioral changes reported in the surviving dog.       
Anthropomorphism may have played a role in attributing 
a specific function to the dogs’ behavior, although the dogs’ 
behavior changes after the loss of their housemate could 
have occurred because of the owners’ increased stress. The 
authors suggested that the dogs could have been responding 
to the “loss” of an affiliate more than their “death” per se.

In conclusion, the behavioral changes observed and their 
association with the dogs’ relationships and social bonds 
might have been indicative of separation stress after the 
loss of a housemate dog. The duration of time the dogs 
lived together was not predictive of the observed behavioral 
effects. Thus, a potentially major welfare issue has been 
largely overlooked, considering the relatively high num-
ber of dogs who live with at least another companion dog 
as they age, which would result in a high risk of their      
experiencing the loss of a close conspecific. However, 
even if one recognized the importance of these findings, 
they do not confirm it as being grief. More research 
is needed.

From The Literature

Uccheddu S, Ronconi L, Albertini M, et al. Domestic dogs (Canis familiaris ) grieve over the loss of a 
conspecific. Sci Rep 2022;12(1):1920. [Open access]

https://europepmc.org/article/PMC/PMC8873218#free-full-text
https://europepmc.org/article/PMC/PMC8873218#free-full-text
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Thank you to the following sponsors for their  
early commitment to support AHVMA

platinum

Gold

Silver

DIAMOND
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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  
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https://www.ahvma.org/conference-registration/
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Happy spring to all. While the past years have been 
challenging for many, every spring reminds us to focus 
on the positive, live in the moment, and find nurturing 
ways to connect with our hearts.

The COE aspires to hold the wisdom of experience and 
the essence of healing love for the AHVMA. Our activities 
are appreciated and supported by the AHVMA Board of 
Directors. The Council of Elders joyfully welcomes seven 
new members to assure that the mission of the COE can 
continue to be fully implemented.

Our new members include Drs. Colleen Smith, Theresa 
SaLee, Sue Swanson, Jean Hollenstein, Polly Yamamoto, 
Cindy Maro, and returning member, Cindy Lankenau. 
Continuing members are Drs. Angel Mitchell (Chair), 
Mona Boudreaux, Christina Chambreau, Jim Clark, Twila 
Floyd, Richard Palmquist, Margo Roman, Judith Shoemaker, 
and Linda Stern.

The power of prayer and intention are well known. For 
years the COE has offered a Healing Circle for anyone in 
need. Positive feedback confirms that people really feel 
the impact:

“Thank you all. I am blessed by knowing you're there. 
And I can tell you after these two months that I know 

how powerful prayer actually is! I have felt it!”

Contact Judith Shoemaker at JudithShoemaker4@gmail.com 
with “Healing Circle” in the subject line to request prayers.

Are you getting excited about the in-person AHVMA 
Conference, September 10-13, 2022? Reno demonstrated 
many wonderful changes that brought back the heart 
and soul of AHVMA, and the Florida conference will be 

even better. The COE's healing retreat will take place 
September 6-9, prior to the conference, a few miles 
from the conference hotel. (See p. 40 for more information 
about the pre-conference retreat.)

At the conference, the COE hosts several activities to 
nourish your spirit. Each morning, join fellow conference 
attendees at the Sunrise Gathering from 7 to 7:30am for 
movement, meditation, and grounding exercises to start 
your day in a perfect way. You will have plenty of time to 
grab coffee, tea, and notes before the lectures begin. 

Saturday evening, September 10, the Forum will 
deepen our connections with each other through fun 
activities. Dr. Sue Swanson will lead us in InterPlay 
— an active, creative way to access the wisdom of the 
body.  Based on incremental forms that lead participants 
to movement and stories, silence and song, ease and 
amusement, InterPlay helps integrate body, mind, spirit, 
and heart.

On Monday, September 12, from 5 to 6 pm, right after the 
lectures, the Memorial Celebration will be held to honor 
people and animals who have passed in the last year. This 
event releases entrapped energy and reminds us that 
love continues helping us all. Released and invigorated, 
we can move forward.  If you wish to memorialize any 
people or animals in this celebration, please send either 
a PowerPoint slide or just the information with a photo 
to Linda Stern, ltstern@aol.com, with “memorial” in the 
subject line. All requests must be submitted by August 1.

The COE looks forward to seeing many of you at the 
conference. Please speak with any one of us for questions 
or support—look for COE on our badges. 

Council of Elders News

COE Makes Plans for a Restorative 
Presence at the AHVMA Conference 

By Christina Chambreau, DVM 
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Remember when you realized that you were not just a 
doctor, but a healer?  You might have discovered your 
true source of healing while treating a patient who really 
needed your comfort. That connection between source, 
healer, and patient was likely indescribably moving.

If you are like many members of the AHVMA, when you 
found there was a professional organization of like-
minded colleagues who knew that there was more to 
healing than what was taught in vet school, it felt like 
you were home at last. 

Amazing is the word that comes to mind. It has always 
been amazing to connect with old and new friends 

through the AHVMA. The mind, body, and spiritual wisdom 
shared in our gatherings has elevated not only our 
intellects, but all our chakras, magnifying our ability to 
increase our vibrational energy and bring that energy 
home to share.

If it feels like you are ready to invite that kind of energy 
back into your life, strengthening your connection 
to self, source, and like-minded healers, there is the 
perfect place to “come home to” this September 2022! 
You are invited to the AHVMA Connections Retreat, 
which promises to be a welcoming haven for all who 
attend. Significant others and staff are also invited. 

Council of Elders Retreat

Remember When…You
Felt Connected? 

Council of Elders Celebrates 
Connections at the Pre-AHVMA 

Conference Retreat
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Connections Retreat is all about finding and reawakening 
the beautiful and very important being you are and 
magnifying your source energy, while sharing time for 
connecting with other gifted healers. You can call it a 
get-away, time for relaxing, or self-care, but regardless 
of the gifts you receive at this gathering, it will be an 
unforgettable experience and is certain to make a posi-
tive impact on all your connections. 

The retreat will include a variety of heart-opening and 
hands-on sessions to awaken all six senses including:

• Meditations

• Qi Gong

• Tastings of a variety of foods, teas, spices, and desserts

• Scent experiences

• InterPlay movement session with Dr. Sue Swanson

• Native American wisdom, “Developing Intuition, 

while Balancing Boundaries and Connectedness,” 

shared by Dr. Mark Haverkos

• Drumming journey and spirit animal discovery 
with Dr. Cindy Lankenau 

• Spirit animal totem creation with Dr. Angel Mitchell

We will also have “Life Force” enrichment time, recon-
necting with source, and sharing personal soulful prac-
tices for self-care, healing, and empowerment. There 
will be both structured and unstructured time, with 
plenty of free time to connect with old and new friends.  

The venue is Our Lady of Florida Spiritual Retreat Center, 
located at 1300 US-1, North Palm Beach, Florida, right 
on the Lake Worth lagoon.  All lodging and meals will be 
provided by the center. Check in between 5pm and 6pm 
on September 6; check out on the morning of September 
9. Upon checkout, attendees may head to the AHVMA 
conference hotel, which is only 25 minutes away, or 
visit nearby Johnathan Dickinson State Park for hiking, 
biking, kayaking, stand-up paddle boarding, or horse-
back riding. Snorkeling is available in several locations 
within a 30-minute drive. 

There is a 30-person limit, so be certain to register now at 
AHVMA.org to secure your spot!
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VBMA and ACVBM Update

VBMA Offers In-Person
Educational Experiences

ACVBM Remains Virtual for 2022

By Cynthia Lankenau, DVM 

The VBMA is well underway with plans for a very exciting year 
of educational opportunities, including popular webinars and 
a return to in-person meetings. The webinar schedule began 
February 3, 2022, with Dr. Barbara Fougere, DVM giving a 
lecture entitled, "Medicinal Mushrooms in Veterinary Practice." 
On May 24, 2022, David Winston, RH, presented the webinar 
"Analgesia: The Search for Effective Pain Relief — Botanical 
and Nutritional Protocols." He is an herbalist and ethnobota-
nist, with over 53 years of training in Chinese, Western/Eclectic, 
and Southeastern herbal traditions. In clinical practice for 46 
years, he has served as an herbal consultant to physicians, 
veterinarians, herbalists, and researchers throughout the 
U.S., Europe, and Canada. David is the founder/director of the 
Herbal Therapeutic Research Library and heads his own Center 
for Herbal Studies, an amazing two-year training program in 
clinical herbal medicine. He is an international speaker and 
has often lectured at veterinary conferences, presenting a 
wonderful blend of scientifically validated and traditional uses 
of herbs. Webinars can be purchased on-demand. 

Eco-tours return
Eco-tours have also returned to our schedule of educa-
tional events, with COVID-19 safety in mind. The VBMA 
is supporting two eco-tours in conjunction with the New 
York Complementary and Alternative Veterinary Medical 
Association (NY CAVMA).

The first eco-tour took place April 25-29, 2022, at the 
Menla Retreat Center. Menla is a beautiful facility nestled 
in the Catskill Mountains, with scenic hiking trails and a 
lovely staff. Matthew Wood, RH (AHG) led the program “A 
Potpourri of Herbal Wisdom and Insights.”

The second eco-tour will take place August 4-10, 2022. 
For this unique Alaskan adventure, we will have full use 
of the Twin Bear campground, 30 miles north of Fair-
banks. We have a mixed program, including presentations 
by native herbalist Kathleen Hildebrand Meckel and leading 
esoteric veterinarian Dr. Are Thoresen. The eco-tour 
will include two days of herbal and stone hikes with two 

Alaskan natives.  Participants will enjoy hot springs, 
trails, the use of a small lake, and wonderful comradery. 
Register for both tours at www.nycavma.org.

VBMA at the AHVMA Conference 
The VBMA is presenting a track at this year’s AHVMA 
Conference in West Palm Beach, Florida, September 10-13, 
2022.  We will be featuring Renee Crozier, RH(AHG).  
Renee is a clinical practicing herbalist with 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 fur-
thering her practice. She is passion-
ate about balancing traditional and 
modern methods of healing. She has 
been a teacher for more than twenty 
years, is the co-director of the Tra-
ditions School of Herbal Studies, 
and is one of the stewards of a half-
acre medicinal teaching garden. To 
hear this amazing person, register 
for the AHVMA Conference.

ACVBM Virtual Conference
The American College of Veterinary Botanical Medicine 
(ACVBM) will continue with its virtual-format annual 
conference, planned for mid-October 2022. Signe Beebe, 
DVM is a confirmed speaker. Watch our website for more 
speaker announcements. The ACVBM continues to 
develop plans for future advanced herbal education, 
with consideration being given on how to train veteri-
narians to become master herbalists who will then serve 
as mentors in a residency program. Join us if you are 
interested in this endeavor. 

Renee Crozier, RH(AHG)

https://www.vbma.org/vbma-webinars.html
http://www.nycavma.org/
https://ahvma.wildapricot.org/Sys/Cookies/OpenAndClose?origin=https%3A%2F%2Fwww.ahvma.org%2Fconference-registration%2F
https://www.acvbm.org/
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By Darlene Knowles, AHVMF CFO/ Executive Director

AHVMF Update

AHVMF 
Wants to Fund Your Research 

Money burning a hole in our pockets
We would like to remind potential qualified researchers that 
AHVMF has almost $200,000 available for non-specified 
research studies, over $75,000 earmarked for homeopathic 
research, and almost $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
The Foundation’s Annual Spring Fundraiser started May 
22, 2022, and runs through June 30, 2022. Donations can be 
made online. If you wish to donate via check, please contact 
Darlene at darlene@ahvmf.org.

Silent Auction donations 
The Foundation’s Annual Silent Auction will be held 
September 11, 2022, at the AHVMA Annual Conference. 
After COVID-19 precluded our presence at the conference 
the past two years, we look forward to seeing everyone 
in person again. We will accept donations beginning 
May 16, 2022. The proceeds help fund our Student  
Education Grants for a trip to the following year’s 
AHVMA Conference. Please see the donation forms 
for details.

Foundation current needs
The foundation is still seeking a paid, part-time adminis-
trative assistant. We are also in dire need of a volunteer 
Silent Auction Chair. If you know of any qualified prospects, 
please direct email inquiries to darlene@ahvmf.org.

https://ahvmf.org/
https://ahvmf.org/images/stories/Scholarships/2022Silent_auction_donor_form.pdf
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In Memoriam

Dr. A. Greig Howie, Former AHVMA President
May 28, 1938 - April 6, 2022

Dr. A. Greig Howie, 83, of Dover, DE, died Wednesday, April 6, 2022, at Bayhealth Kent 

General Hospital in Dover.

Born in Salisbury, MD, he was the son of the late J. Roy Howie and Catherine Haddock 

Howie. He was preceded in death by his wife of 60 years, Lucy Mack Howie. He is 

survived by his sister Mary M. Howie, two daughters, Kim Howie Hix and Kathy Lee 

Howie, one granddaughter, Courtney Stumpf, and three great-grandchildren, Becca 

Stumpf, Maddy Stumpf, and Ally Stumpf.

From the age of seven, Dr. Howie knew he wanted to become a veterinarian—and 

started saving to that end. He received his DVM degree from the University of Georgia 

and then served in the Army as the base veterinarian at Presidio of San Francisco. In 

1964, he joined the late Dr. William Spence at Dover Animal Hospital and took care of 

pets in Dover for the next 30 years, where he was highly respected by the community 

and his colleagues. He was one of the first in the area to practice complementary and 

alternative veterinary medicine, and he served on the Board of Directors of the AHVMA 

starting in 1993, becoming Vice President in 1995, and President from 1996-97. 

He was a member of the International Veterinary Acupuncture Society, the American 

Holistic Veterinary Medical Association, and the Association of Avian Veterinarians. 

Dr. Howie was an avid cyclist, tennis player, and runner. One of his passions was tending 

to his beautifully landscaped yard and flower gardens. His thirst for knowledge never 

faded. He would listen to two college lectures a day and read, on average, one book a day, 

often doing both at the same time. He shunned watching TV, but enjoyed his collection of 

romantic comedies and musicals, as these provided positive endings.

Although a quiet and learned man, his love for his wife and his two daughters was evident. 

Dr. Howie and Lucy were well-known in their neighborhood, but they also traveled the 

world for vacations and for Dr. Howie to lecture at seminars.

Dr. Judith Shoemaker recalls Dr. Howie as a kind man who for years was always helpful in 

sharing ideas and was a colleague that she could refer cases to in Delaware. Dr. Christina 

Chambreau expresses similar sentiments, remarking that feedback from clients always 

described him as a kind, caring human being who helped them as much as their animals. 

Dr. Shelley Epstein remembers him fondly as a fellow veterinary homeopath in Delaware. 

His passion for homeopathy led him to treat humans with this modality as well. Dr. Epstein 

recalls her very pleasant culture shock when she transitioned into the holistic world, 

attending her first AHVMA meeting in 1996. Seated in front of her in the single, large 

lecture hall, while a very “different” kind of opening invocation was being given, AHVMA’s 

president Dr. Howie felt compelled to turn around and asked her, “How are you doing?” 
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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! 

AHVMA 
American Hol ist ic Veter inary Medical  Associat ion

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-Jou

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
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Classifieds

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 a 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

PENNSYLVANIA

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

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 medicine including acupunc-
ture, Chinese herbs, and chiropractic, 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 vet-
erinary acupuncturist in the area and no other veterinary 
chiropractors. I am looking for a part time associate that 
practices alternative medicine that would be interested 
in taking over the practice in about 5 years. Visit our web-
site at familypetsvetcare.com, and address inquiries to          
familypets125@gmail.com to Viki Cyphers, DVM, CVA, 
CVMMP.  No Corporate Inquiries

ILLINOIS

The Whole Pet, an integrative general practice, is looking 
for an Associate Veterinarian. Full or part time.
Privately owned by Theresa Salee DVM.  Located in Bartlett, IL.
Must hold certification in at least Veterinary Spinal 
Manipulation Therapy or acupuncture. Chinese and 
western herbal medicine a plus.  
Visit www.twpvet.com to learn more about us.  
Send requests for more info or resume to Sheila at 
twpssaraceno@gmail.com or fax to 630-289-2208

MINNESOTA

Glacial Ridge Veterinary Clinic is looking for 2 full-time 
veterinarians. We offer a competitive compensation              
package, sign on bonus, mentoring, and a 4-day work week. 
We have a highly trained support staff that excels in doctor 
facilitation. We practice high quality integrative medicine 
and surgery amidst the beautiful landscape of West Central 
MN Lakes Area. It is a great place to learn, play, and grow!  
Please contact Kelly at: practicemanager@glacialridgevet-
clinic.com

OREGON

Want to expand your medical toolkit? Interested in a potential 
partnership or clinic ownership? Holistic Pet Vet Clinic 
LLC in Tigard, OR may be what you’ve been looking for! We 
practice quality integrative medicine emphasizing naturo-
pathic care and offer our patients acupuncture, homeopa-
thy, laser therapy, TCM, Western herbs, chiropractic, natu-
ral flea control, and nutritional therapy. Familiarity with 
holistic medicine and post-graduate certification in at least 
one modality is desired. 
Cover letter, resume: manager.hpvc@gmail.com

PRACTICES FOR SALE

EMPLOYMENT OPPORTUNITIES

mailto:familypets125%40gmail.com?subject=
https://twpvet.com/
mailto:twpssaraceno%40gmail.com?subject=
mailto:practicemanager%40glacialridgevetclinic.com?subject=
mailto:practicemanager%40glacialridgevetclinic.com?subject=
mailto:manager.hpvc%40gmail.com?subject=
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WASHINGTON

Darling newly remodeled 
1906 established holistic vet clinic in Bellingham thriving 
neighborhood needs a holistic vet to take over! We are mov-
ing 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

PRACTICES FOR SALE

EVENTS

VETERINARY HERBAL APPRENTICESHIP AND RETREAT

A 5-part course in Western Veterinary Herbal Medicine
by 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 
also intended to help prepare the practicing veterinarian 
for the VBMA certification exam. 

2022 CONNECTIONS RETREAT

Where:  Our Lady of Florida Spiritual Retreat Center in 
North Palm Beach, Florida
When:  BEFORE the 2022 AHVMA Annual Conference – 
September 6 – 9, 2022
For more information and registration:  Annual 
Restorative Retreat – Connections – American Holistic 
Veterinary Medical Association (ahvma.org)

AMERICAN HOLISTIC VETERINARY MEDICAL 
ASSOCIATION 2022 ANNUAL CONFERENCE

Where:  West Palm Beach, Florida
When:  September 10-13, 2022
Registration is now open:  Conference Registration 
– American Holistic Veterinary Medical Association 
(ahvma.org)

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

Save the dates!
2023 AHVMA Annual Conference 

October 7 – 10, 2023 
San Diego, CA

Classifieds

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

mailto:wholepetvet%40gmail.com?subject=
mailto:www.nwholisticpetcare.com?subject=
https://www.ahvma.org/conference-registration/
https://www.ahvma.org/conference-registration/
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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
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

L Liter(s)

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

M

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


