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by M.E.A. McNEIL

The young woman sent a quick 
blow dart into the shoulder of 
the bear. That was all it took for 

Jamie Peyton, a veterinarian at the 
UC Davis Veterinary Medical Teach-
ing Hospital, to be able to step into 
the pen with a crew to roll the anes-
thetized 300-pound animal onto a 
handled mat and lift her onto the ex-
amination table. The black bear had 
survived the Thomas fire that raged 
through Ventura and Santa Barbara 
Counties, one of multiple massive 
California fires in 2017.

“I didn’t know what to expect,” she 
said. “I was in shock to see the extent 
of the wounds, not just on one foot 
but on all four feet. She had full thick-
ness burns on all of her paw pads; 
the pads were completely burned 
off, and all the skin underneath had 
been damaged as well.” Caught by 
fire, bears are known to climb trees, 

but the eventual path to safety across 
a burned-out landscape can remain 
searingly hot. “After getting over the 
initial shock of seeing that severe type 
of wound, then I get that inspiration, 
that challenge: I’m going to do this, 
help this get better, be successful. You 
have to have that drive because that’s 
what makes you think of all the solu-
tions you can use.”

Peyton has multiple considerations 
in her practice. “Antibiotics are used 
quite a lot in animal care, and we are 
finding a lot of drug resistant patho-
gens in the animals we treat,” she 
said. “I got interested in finding alter-
natives when I was in vet school, us-
ing honey for wounds because it has 
such great value: It doesn’t create an-
tibiotic resistance, it’s antimicrobial. 
I started using it even more after the 
California wildfires; I had a handy ad-
dition to my arsenal for wound care.”

For this animal, treatment time was 
short, as it needed to be kept in cap-
tivity for as brief a stay as possible 
so that it would not become used to 
humans — particularly true for black 
bears, who can be attracted for food. 
As more injured bears were rescued 
by the state’s Department of Fish 
and Wildlife, Peyton found one bear 
pregnant. To have a chance, the cub 
had to be born in the wild, so honey’s 
known ability to heal rapidly was 
doubly important. 

The first problem was infection. 
“Whether it’s a bear or other wildlife 
or a companion animal,” she said, 
“they don’t come in right away when 
they are burned. They are out walking 
on wounds. So we are concerned with 
how we can reduce the bacterial con-
tamination.” She cleaned the bears’ 
paws with water and disinfectant. 
“The hard part is to debride them, 

Jamie Peyton, a veterinarian at the UC Davis Veterinary Hospital, 
treats a black bear, rescued from California wildfires, with severely 
burned paws. She uses honey-based ointment for a combination of 
healing qualities.
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and What More 

We Need to Know

(L) Veterinarian Jamie Peyton treated seven black bears whose paw pads were burned off during California fires. The extent of the 
wounds and the need to return the bears as quickly as possible to the wild contributed to her choice of honey as a rapid and effec-
tive wound healing agent.  (R) After the bears’ burned paws were cleaned, they were packed with honey and covered with tilapia 
fish skins so that they could walk.
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meaning remove the dead skin. It’s 
a concern because you worry about 
secondary infections.” She also uses 
a cold laser therapy to reduce bacte-
ria. “You don’t want to kill the cells 
in the wounds. Keratinocytes [skin 
cells] need to stay healthy in that en-
vironment. They need to stay moist. 
You want to promote healing — keep 
the wound moisturized but also have 
good antibacterial activity. Honey 
provides these. And it’s a wild animal, 
so if they eat it, you don’t want to hurt 
them. That’s why initially we chose 
honey.” After cleansing their wounds, 
she applied a honey ointment. Then, 
so they could walk, she sewed on ti-
lapia fish skins and wrapped the feet 
in corn husks and rice paper. “When 
we placed the tilapia bandages, they 
would often leave them alone. Our in-
terpretation is that their wounds felt 
better since they were covered. Less 
pain results in less licking in animals.

“Honey has some really great prop-
erties,” she said. “It has high sugar 
content and really good osmotic ef-
fect, keeping that wound moist but 
also pulling out excessive moisture. 
And then there is the antibacterial 
component.”

Doctors, including veterinarians, 
now more commonly treat with hon-
ey, an archived remedy brought back 
after use from prerecorded time. Be-
fore 1000 BCE, medicine in Mesopo-
tamia was already well developed, 
and antiseptics included honey. The 
medical use of honey in Egypt is de-
scribed from 1700 BCE in the Edwin 

Smith Surgical Papyrus, and another 
papyrus describes a wound dressing 
of lint, grease and honey. In all, of 
900 treatments mentioned in various 
Egyptian records, 500 use honey as an 
ingredient — predominantly for the 
healing of open wounds and burns, 
but also for internal treatment such as 
coughs, digestive problems and eye 
infections. The healing power of hon-
ey was attributed to its origin from 
the tears of the sun god Ra, which im-
bued it with its creative power.

Ayurveda, the Indian system of tra-
ditional medicine that reaches back to 
a Bronze Age civilization in the Indus 
Valley, has a history of using honey 
medicinally. The Assyrians, Chinese, 
Greeks and Romans used honey to 
treat wounds and internal diseases. 
Aristotle wrote of honey being set 
out for wounds and sore eyes. Di-
oscorides, a Greek physician, wrote of 
honey being good for “all rotten and 
hollow ulcers” as well as inflamma-
tion of the throat. The Muslim proph-
et Mohammed recommended the use 
of honey for the treatment of diarrhea. 
An early 11th-century Anglo-Saxon 
manuscript has a recipe using honey 
for tumors. Another cites honey for 
treatments both internal and exter-
nal. In medieval Europe, honey was 
a common ingredient in medicines. A 
book of 17th- and 18th-century reci-
pes recounts the healing of a badly 
burned woman with honey alone.

Interest in honey as an antimicrobi-
al therapy was eclipsed by the use of 
antibiotics. Medicinal honey was rel-

egated to the status of folk cure. Still, 
its use persisted — typically as it was 
by a Belarussian grandmother who 
insisted “It’s medicine,” as she prof-
fered it to her visiting grandchildren. 

The grandchild who grew up with 
that daily spoonful of honey was Na-
dine Vogt, whose grandfather, Vladi-
mir Shaparew, was the engineer and 
avid beekeeper who invented the bee 
escape. Vogt became a veterinarian in 
2014 and then a doctoral candidate at 
Ontario Veterinary College, Univer-
sity of Guelph, Canada. By that time, 
there was a body of medical research 
on the use of honey for humans. But 
she was an animal doctor, and her 
curiosity was piqued: What research 
had been done on the use of medi-
cal honey specifically for animals? “I 
think the seed was planted very ear-
ly,” she said.

The rise of antimicrobial-resistant 
organisms, especially the specter of 
multi-drug resistance, has alarmed 
the medical community. The number 
of effective antibiotic compounds is 
diminishing at a greater rate than new 
drugs are being developed against 
them. That has sparked interest in un-
derstanding the mechanisms of honey 
as an antimicrobial. We now see that 
it works with what turns out to be a 
marvelous chemical ballet, or better 
put, a symphony.

The first observations of that po-
tential in honey were made in the 

The researcher looking into veterinary 
use of honey for animals, Nadine Vogt, 
had a grandmother who believed in 
the medicinal properties of honey and 
a grandfather, Vladimir Shaparew, pic-
tured here, who was the inventor of the 
bee escape. “I think the seed was plant-
ed very early,” she said.

After the burned paws of the bears were treated with honey and covered in fish 
skins, they were wrapped in corn husks and rice paper. Note that black bears, found 
throughout North America, vary in color from tan to black.
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late 19th century. Years before it 
was understood, the unknown sub-
stance in honey that inhibited bacte-
rial growth was called “inhibine.” It 
was observed that the inhibine was 
destroyed if a solution of honey was 
exposed to light — a property charac-
teristic of hydrogen peroxide (H2O2). 
In 1963, a USDA researcher, Jonathan 
White Jr, identified inhibine as hydro-
gen peroxide produced by the natural 
glucose oxidase in honey. Although 
the hydrogen peroxide produced in 
honey is unstable and decomposes, its 
continuous phoenix-like regeneration 
gives a honey solution one of its main 
bactericidal properties.

How does that happen? Hydrogen 
peroxide is produced as a by-product 
during nectar harvest by the honey 
bee as she adds enzymes that include 
diastase, invertase and glucose oxi-
dase. Those first two enzymes break 
down the larger disaccharides, main-
ly sucrose, into glucose and fructose. 
Then, with the addition of oxygen, 
that third enzyme, glucose oxidase, 
catalyzes the oxidation of glucose 
into, among other things, hydrogen 
peroxide. Hydrogen peroxide in hon-
ey increases with dilution, resulting in 
its continuous production. Note that 
the pasteurization of honey, heated to 
161 degrees or higher, reduces or de-
stroys the activity of enzymes.

Hydrogen peroxide is a powerful 
antimicrobial agent classed as an oxi-
dative biocide. It works by removing 
electrons from the chemical structure 
of bacteria, resulting in oxidation that 
disrupts their chemical structure. It 
does that by generating hydroxyl rad-
icals — free radicals that are highly re-
active. They damage the bacterial cell 
membrane and disintegrate DNA. As 
the free radicals tell it, hasta la vista, 
baby.

Levels of hydrogen peroxide vary 
among honeys. They depend not 
only on the enzyme glucose oxidase 
added by the bee but also on a pollen-
derived enzyme, catalase; those com-
ponents are influenced by bee health 
and diversity of forage. It’s been sug-
gested that hydrogen peroxide is the 
major antibacterial factor in at least 
some kinds of honey. As well as being 
an antiseptic, it stimulates the attrac-
tion of macrophages, a type of white 
blood cell important for normal heal-
ing of tissue that function as house-
keepers by engulfing and removing 
dead cells, debris, and foreign mi-
croorganisms. H2O2 is also thought 
to promote cells that protect the local 
wound milieu from oxidative stress.

All that said, it turns out that some-
times hydrogen peroxide is a bit 
player. Honey containing a tiny bit of 
H2O2, less than 2.5 mM (millimoles, 
that is thousandths of a mole), can still 
exhibit the ability to induce DNA deg-
radation in bacteria. Indeed, manuka 
honey with its hydrogen peroxide 
completely removed has been found 
to have undiminished antimicrobial 
activity. That means that H2O2 is not 
the only antimicrobial component in 
honey. Indeed, it is only one factor.

Not only has honey been shown to 
be antibacterial, it is also anti-inflam-
matory, antimutagenic and antipro-
liferative, which means it prevents or 
retards the spread of cells, including 
malignant cells, into surrounding tis-
sues. These traits have been attrib-
uted to some of over 200 biologically 
active compounds. Although honey 
is primarily composed of sugars, it 
also contains vitamins, minerals and 
multiple enzymes, as well as poly-
phenols — plant-derived compounds 
known to be antioxidants. Polypheno-
lic compounds are a diverse group of 
bioactive chemicals produced by the 
plant and transferred to the honey. 
They have been identified as a major 
component of the health-promoting 
properties of honey, said to aid in 
the reduction of inflammation, help 
to improve wound healing, reduce 
scarring, and shorten the duration of 
healing.

It has been posited that honeys 
contain such varied antimicrobial 
compounds that their activity cannot 
be attributed to a single antimicrobial 
agent, and that probably multiple 
components act synergistically. In any 
case, a broad spectrum of activity in 
honey has now been observed, inhib-
iting both gram-positive and gram-
negative organisms as well as their 
multidrug-resistant counterparts. No 
organism has gained resistance to 
honey.

First, honey can be applied directly 
to the cleaned surface of a wound, 
providing a physical barrier between 
the wound and the environment, pre-
venting contamination. As a wound 
dressing, it provides a moist environ-
ment with the mentioned antimicrobi-
al properties; induces wound contrac-
tion; stimulates collagen synthesis; 
facilitates debridement; accelerates 
wound epithelialization, which is the 
creation of new tissue on the surfaces 
of a wound during the healing pro-
cess, a gradual buildup that retards 
scarring. Also, it prevents the dressing 
from sticking.

Honey’s high osmolarity can de-
crease edema, or swelling, in the sur-
rounding tissue, as it pulls the water 
from bacteria. Osmolarity refers to the 
concentration of particles in a liquid 
solution. Honey, because it has been 
dehydrated by the bees, will draw 
moisture from surrounding cells, at-
tracting a flow of bacteria, necrotic 
tissue and debris out of the wound. 
More graphically, the bacteria shrivel 
up as the moisture inside of them is 
drawn out by the sugar.

Dosage is an important factor. For 
one example, bacteria commonly 
form a kind of fortress, a biofilm to 
surround them with an extracellu-
lar matrix. Honey has been found to 
have the ability to disrupt biofilms. 
The amount of honey is critical, as it 
has been shown that sub-inhibitory 
concentrations of honey can improve 
biofilm formation in the bacterium S. 
aureus, rather than inhibit it.

So the efficacy of a honey is de-
pendent on variations in botanical 
origin, bee health, processing and ap-
plication. To compare the activity of 
different honeys is a daunting task, 
considering heterogeneity of honeys 
from different floral sources as well 
as the distinctions between raw and 
processed honey. One brave compila-
tion lists research papers from fifteen 
countries, each testing honey against 

Veterinarian and Ph.D. candidate Nadine 
Vogt and her dog Sakura enjoy winter at 
their home in Ontario, Canada. Spurred 
by the serious rise in antibiotic-resistant 
pathogens, Vogt surveyed the science on 
the medical use of honey on animals. She 
found very little and hopes that she has 
created a template for future research, 
particularly since there are no pathogens 
resistant to honey.
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one or more microbes (Nolan, 2019). It 
is bewildering to make comparisons 
between them — say, the activity of 
Nigerian wildflower on one bacte-
rium and Argentinian multifloral on 
another — but it is at least intriguing 
to see the range of microorganisms 
inhibited among the various honeys: 
A. calcoaceticus, B. cereus, B. subtilis, C. 
pseudotuberculosis, E. Coli, E. faecalis, K. 
pneumoniae, MRSA, MSSA, M. luteus, 
M. morganii, P. aeruginosa, P. mirabilis, 
Salmonella, S. aureus, S. epidermidis, K. 
pneumoniae, S. pyogenes, S. mutans.

Is there a honey that could be uni-
versally used? In 1982, Peter Mo-
lan, a researcher at the University of 
Waikato in New Zealand, discovered 
that manuka honey, derived from the 
plant Leptospermum scoparium, has an 
exceptional type of antibacterial ac-
tivity. At Apimondia in Vancouver, 
Canada in 1999, he introduced his 
findings. His audience was appalled 
to see images of chronic, oozing bed 
sores and burns. They were equally 
surprised to see photos of the wounds 
healed without scarring, one after an-
other. The properties of that honey 
have been considered so exceptional 
that it has become the major source of 
medical grade honey. It is evaluated in 
a grading system called UMF (Unique 
Manuka Factor), which evaluates the 
levels of various components, includ-
ing a marker for the manuka bush. It 
is posited that the higher the UMF, the 
stronger the properties.

All of this was interesting to Vogt, 
the Canadian researcher who grew 

up with honey and wanted to find 
out how its use applied to animals. 
“We didn’t talk about it in veterinary 
school, but people seemed to widely 
accept the medicinal value,” she said. 
Because the science was scattered, 
she understood that the first step 
to address her question was to cre-
ate a systematic review of studies in 
animals. She set about surveying the 
available literature (Vogt 2021). “What 
is the state of knowledge?” she asked. 
“Where are we at?” She searched 
available electronic databases for 
studies on live animals only. No date 
or language restrictions were placed 
on the search. Seven databases yield-
ed 397 articles reporting 436 primary 
research studies.

The majority of publications, over 
85 percent, were biomedical research 
studies typically performed with 
mice or rats, although some used rab-
bits and dogs. These animal studies 
are done for a human target popula-
tion. The biomedical research inves-
tigations were challenge trials, which 
means that an imposed condition was 
tested against a honey treatment, with 
a control.

Vogt identified 47 veterinary re-
search articles, only 12 percent of the 
total. A variety of animal species were 
subjects of those studies — most of-
ten horses (12), dogs (12), cattle (7) 
and cats (5). In addition, there were 
some donkeys, chickens, a buffalo, a 
pig, a goat, a quail, a couple of fish, a 
tortoise and a macaque. In contrast to 
the challenge trials made for biomedi-

cal research, nearly half of the veteri-
nary studies were case reports, sim-
ply accounts of a treatment, which, 
she wrote, “provide a low quality of 
scientific evidence for evaluating ef-
ficacy due to the absence of a control 
group for comparison.”

With 45 countries represented, 
nearly a third of all publications orig-
inated from two countries, Malaysia 
and Iran, with multiple papers from 
other Asian and Middle Eastern coun-
tries — in contrast to the United States 
and European nations, with one or 
two each. Increase in the volume of 
scientific research examining the me-
dicinal value of honey in animals be-
gan in 2000, with papers on veterinary 
applications rising since 2010. Most of 
the veterinary studies dealt with the 
healing of various types of wounds, 
often difficult lesions. Veterinary 
challenge trials included wider ap-
plications, such as the use of honey to 
prevent post-operative peritoneal ad-
hesions in dogs and the preservation 
in honey of bone grafts for cats.

All body systems were represented 
in the biomedical challenge trials. 
Most commonly studied were gas-
trointestinal conditions, burns, other 
wounds, and preventive protection 
against multiple problems, including 
gastric ulcers and prescription drug 
toxicity.

Remarkably, the floral source of 
honeys used was not specified in 
about half of the studies. Among 
those named, the most commonly 
used honeys, in descending frequen-
cy, were tualang, acacia, gelam, sidr 
and chestnut. In studies using medi-
cal honey, manuka was most used, 
with the brands Medihoney and L-
Mesitran named. Some studies that 
reported using manuka honey did 
not specify it as medical grade. The 
UMF Honey Association, the main 
trade association of New Zealand ma-
nuka honey producers, reports that 
only 1,700 tons of manuka honey are 
produced each year, yet 10,000 tons 
labeled manuka are being sold annu-
ally internationally. Genuine medical 
grade manuka honey is rated for its 
therapeutic strength and irradiated to 
eliminate any possibility of bacterial 
contamination (e.g., botulism spores) 
while preserving its enzymes.

“Basically, we have very little re-
search investigating this in animals,” 
Vogt said. “There is some but we don’t 
have very much. The most shocking 
thing for me was realizing that the hu-
man research in this field is way ahead. 
We are trailing behind in veterinary 

Peter Molan, a researcher at the University of Waikato in New Zealand, discovered 
that honey from the native manuka plant had unusually strong antibacterial qualities. 
Since then, manuka honey is graded for its UMF (Unique Manuka Factor), determined 
by three compounds. The highest grade is used as medical grade.
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practice. A lot of times we don’t de-
mand the same level of evidence.”

Honey is now in widespread use 
among vets for animal wounds, and 
Vogt concludes that there may be 
enough known that it may not need 
additional testing for that applica-
tion in animals. Even considering 
that horses have unique conditions 
for wound healing, she writes that 
there may be sufficient literature to 
assess the efficacy of honey for use on 
wounds in equine species, with eight 
veterinary challenge trials identified.

But what about the other possi-
bilities — tumors, ocular conditions, 
bacterial and parasitic infections, gas-
trointestinal ailments, endocrine con-
ditions, prescription drug toxicity? 
There is simply not enough research 
in companion animals, livestock or 
any others.

And what about honey as preven-
tive medicine for animals? Vogt said, 
“I can talk about what we saw in the 
studies, and what might be real world 
applications in the future. In the stud-
ies, they were giving honey before 
they induced damage with alcohol or 
acids or a high dose of a drug, like an 
anti-inflammatory drug that causes 
ulcers, trying to cause the ulcers. 
They were able to prevent that in the 
treatment group they gave honey. I 
don’t know what exactly is happen-
ing, if the honey formed a preventive 
barrier, but not many drugs that are 
currently available have the ability to 
prevent disease. Western medicine is 
focused on treating, but what if we 
have something that can be proactive, 
that can stop something from happen-
ing? In terms of application, let’s say 
you have a dog and he’s eight years 
old and he’s arthritic. You keep giving 
pain medication, and there’s a risk of 
ulceration of the stomach. Maybe you 
can give the dog a spoon of honey an 
hour before you give the medication, 
and maybe we can prevent something 
like that happening — but that needs 
more research.” 

Vogt has made a start by gathering 
the work that has been done. “I think 
this sets the stage,” she said, “for an-
other researcher to put in an applica-
tion to do a trial. We are just touching 
the tip of the iceberg with animals. 
We need to examine the differences 
among different animal species, and 
the potential safety issues if you’re 
putting it into, for example, the abdo-
men.  What kind of honey are you us-
ing?” She writes of “a clear need for 
additional primary research examin-
ing honey in a veterinary context.”

Eventually, Peyton treated sev-
en black bears with badly-burned 
paws — from 30-pound cubs to a 
500-pound male. “I’ve been there for 
the ones we released in Northern Cal-
ifornia,” she said. Because that time of 
year was hibernation, the bears were 
anesthetized and placed in dens that 
were built for them in the Los Padres 
National Forest. “We put transport 
collars on them. The dens were really 
fancy, made out of a combination of 
logs and branches. Those bears end-
ed up leaving those dens and find-
ing another place. When we tracked 
the pregnant bear, the baby was not 
with her, so we don’t know what hap-
pened, but we tried our best. Animals 
keep you humble.

“You get to see the animals when 
they have been injured and they are 
in such a bad state, and you watch 
them recover. This work gets them 
back home. That’s where they belong. 
It’s such a sense of accomplishment 
to be part of the care of the animals 
that share our environment, share our 
world. The success was that the very 
first day that one bear woke up, she 
walked about 20 miles. We know that 
her feet must feel pretty darn good. 
Some of the other bears had burns 
on their faces and we used the hon-
ey on those. In my veterinary career, 
I’ve used it in all kinds of wounds — 
pressure wounds, burns, traumatic 
wounds.”

The UC Davis Veterinary Hospital 
has had an integrated medicine pro-
gram since 2014. “There is a push 
to have more natural solutions, said 
Peyton, “and honey has shown to be 
beneficial, especially in wound care. I 
think there are possible studies to ex-
plore the use of honey in other condi-
tions on the horizon.” She and Vogt 
are now in communication.

As for the aging arthritic dog that 
Vogt imagined, she said wistfully, “If 
I had a dog like that …” And then, as 
a scientist leaning toward her grand-
mother’s nostrum, she suggested that 
if that such a pet were to be given a 
daily spoonful of honey to prevent 
medication damage, it should be done 
under the guidance of a vet — then 
written up, “and you could contribute 
something to the field.” 
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