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Equine field service resident 
Dr. Lea Riddell and one of 
her team’s patients. 
  Christina Weese

At first, Dr. Jane Westendorf didn’t want 
to be a veterinarian. As the daughter 
of two practitioners — both Western 
College of Veterinary Medicine (WCVM) 
graduates — Westendorf witnessed first-
hand her parents’ frustrations when they 
came home from their veterinary clinic 
in Mission, B.C.

However, despite the occasional strug-
gles, her parents truly enjoyed veterinary 
medicine.

“As I grew older, I started to under-
stand that, and I saw how fulfilled they 
were with their successful cases and how 
grateful they were for their good clients 
that have been with them for 10 years,” 
she says.

During her undergraduate degree pro-
gram, Westendorf especially enjoyed her 

physiology and anatomy courses, which 
convinced her to consider a career in med-
icine — but for animals versus humans.

“So, it was kind of a combination of get-
ting older, talking to my parents, sort of 
understanding myself and realizing that 
this is something that I wanted to do,” 
says Westendorf, who began her studies 
at the WCVM in 2016. Over five years 
she completed a dual-degree program, 
earning a Doctor of Veterinary Medicine 
(DVM) degree in 2020 and a Master of 
Science (MSc) degree in 2021.

Westendorf ’s graduate research focused 
on the Kenney-Doig scale. Introduced 
in the 1980s, veterinary pathologists use 
this scale to evaluate equine endometrial 
biopsies — a test for assessing a mare’s 
ability of having a healthy, live foal. The 

Kenney-Doig scale rates a mare’s ability  
to carry a healthy foal using four grades  
(I, IIA, IIB and III), ranging from very nor-
mal (grade I) to very diseased (grade III).

Her study focused on the agreement 
level between veterinary pathologists 
when using the scale. To test this, WCVM 
researchers gave the same endometrial 
samples to different pathologists and 
asked them to grade the samples using 
the Kenney-Doig scale.

The study’s results produced fair to 
moderate results, as reported in Westen-
dorf ’s MSc thesis titled “IIB or not IIB: 
Endometrial biopsy evaluation in horses 
using the Kenney-Doig scale.” While no 
other agreement study exists for the Ken-
ney-Doig scale in the published literature, 
it was on the lower end for the agreement 
that was produced. The differences be-
tween the lab results may affect a client’s 
decision on how they proceed with a 
mare’s breeding.

In June, Westendorf received the Equine 
Foundation of Canada (EFC) Award 
during the WCVM’s spring awards 
program. The annual award, valued at 
C$6,000, recognizes a WCVM graduate 
student who demonstrates an interest and 
scientific merit in equine research.

The EFC is a national registered charity 
organization that fundraises to support 
equine health. The award was established 
in 2013 after the foundation provided the 
WCVM with a one-time gift of $100,000 
for the creation of an annual award.

“[The award] was to help them [the 
recipient] do whatever they needed to 
do to help us look after horses, because 
that was the big thing — we’re people 
helping other people look after horses,” 
says Charlene Dalen-Brown, EFC vice 
president.

The EFC’s award was “a huge stress 
relief,” says Westendorf who is now 
working as a clinical intern for one year 
with Moore Equine Veterinary Centre in 
Balzac, Alta.

“We do surgery, we do internal medi-
cine, ambulatory, anesthesia, lameness,” 
says Westendorf. “They also have another 
south clinic that has reproduction. So, 
there is the opportunity for me to go 
down there and learn some [reproduc-
tion] from their theriogenologist, which 
I’m really excited for.” 

Dual-degree vet 
earns equine award
By Jessica colby

Dr. Jane Westendorf. 
  Submitted
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Road apples, manure, poop, 
fecal balls — whatever you call 
it, horses’ feces have been the 
mainstay of equine deworming 
programs for years.

“For a long time, parasitology has been 
really reliant on seeing eggs in poop,” 
says Dr. Emily Jenkins, a researcher at the 
Western College of Veterinary Medicine 
(WCVM).

The current method of detecting intes-
tinal parasites in a horse is to take a fecal 
egg sample and count the number of 
eggs per gram in the horse’s feces. “Low 
shedders” are classed as having 200 eggs 
per gram of feces. The middle ground for 
shedding is anywhere between 200 and 
500 eggs per gram, while “high shedders” 
are identified by 500 or more eggs per 
gram of feces.

However, there’s a catch: this method 
will only hint at the presence of intestinal 
parasites, but not the specific species as 
nearly all parasites lay eggs that are almost 
identical in appearance. And even if the 
horse has intestinal parasites, they may not 
be shedding eggs.

Jenkins and her graduate student, Toni- 
Anne Saworski, are hoping to develop a 
better, more accurate way of detecting and 
diagnosing intestinal parasites. In their 
study, they’re using the DNA of parasites 
in fecal samples to identify parasite species 
shed by horses before and after treatment 
with deworming medication.

They will focus on using both fecal egg 
counts and fecal egg reduction tests to 
note the presence of eggs and whether 
anthelmintic drugs (dewormers) are 
effective.

Similar to how certain bacteria are devel-
oping resistance to antimicrobial drugs, 

some species of equine intestinal parasites 
are becoming increasingly resistant to the 
deworming drugs used to destroy them.

“This project is going to look at the 
DNA that’s inside the worms to figure out 
exactly what species they are, figuring out 
which ones are the most disease-causing, 
which ones are actually infecting our  
horses, and then hopefully, [we will] be 
able to see how owners’ current deworm-
ing methods are working,” says Saworski.

A similar study was performed 10 years 
ago. At that time, the only research tool 
available to identify the parasites present 
were microscopic methods.

“It’s great to have a baseline from 10 years 
ago,” says Jenkins. “But also, just [to] have 
so much better tools to bring to bear on 
this question.”

The WCVM study stems from previous 
research done by Drs. Jocelyn Poissant and 
John Gilleard at the University of Calgary’s 

Next phase 
in the war 
on worms

By Jessica colby

Pete, a miniature 
donkey, is ready 
for spring.

 Christina Weese

Graduate student 
Toni-Anne Saworski 

is detecting the DNA 
of parasites in fecal 

samples from horses, 
before and after 

dewormer treatment.   
 Jessica Colby
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Faculty of Veterinary Medicine. Poissant 
and Gilleard used samples from feral and 
domestic horse herds to validate DNA 
metabarcoding approaches and to identify 
strongyles and other parasites in horses.

Their work is the basis for the “equine 
nemabiome,” which describes the commu-
nity of living parasites among a horse herd.

“[The study] was worked on by professors 
at the University of Calgary [and] used to 
study parasites that infected wild horses,” 
says Saworski. “This is the first time [that] 
it will be used on domestic horses.”

In their study, the WCVM researchers 
are collecting fecal samples from local do-
mestic horse herds, including herds used 
in a previous study on intestinal parasites. 
They will then characterize the nemabi-
ome among the herds, and then compare 
ascarid and strongyle fecal egg counts 
(FECs) and strongyle species composition 
before and after treatment with ivermectin 
dewormers.

By detecting the DNA of parasites 
in fecal samples from horses pre- and 
post-treatment, the WCVM team will 
develop herd-level “parasite profiles” and 
determine which parasite species are the 
most resistant.

Researchers have successfully used the 
nemabiome approach in sheep where there 
is evidence of resistance in Haemonchus 
contortus, a common parasite found in the 
species. Jenkins says that sheep infected 
with this parasite are dying from anemia, 
so there is very clearly a resistance issue.

“Now we can take this approach which 
has been piloted in sheep really success-
fully … and apply it to horses to hopefully 
catch this process earlier before reaching 
the point where we have something that’s 
really clinically an issue and very resis-
tant,” says Jenkins.

Many horse owners deworm their horses 
on a regular basis, whether they need it or 
not. This practice is partially contributing 
to the issue of anthelmintic resistance.

“They’ll [horse owners] just give de-
wormers once a year, twice a year, four 
times a year, depending on what their 

routine is,” says Saworski. “But of course, 
similar to antibiotic resistance, this leads 
to anthelmintic resistance.

“We’re wasting product, we’re worming 
when we don’t have to, maybe we’re not 
being as efficient as we want.”

“Interestingly, every grazing animal has 
some degree of parasitic exposure because 
they graze,” says Jenkins. “I personally 
suggest that for the herd in question you 
actually calculate which 20 per cent of 
horses are contributing most of the worms 
and just treat them.”

She adds that veterinarians are particu-
larly worried about younger horses (under 
a year old) since they are most likely to 
have higher levels of parasites.

A parasite of particular concern is 
Strongylus vulgaris (large strongyles or 
equine bloodworm), which is one of the 
many species whose eggs are identical to 
other parasites. The equine bloodworm is 
especially dangerous because it can cause 

verminous arteritis — a potentially fatal 
but rather uncommon disease. It’s caused 
by S. vulgaris larvae that block blood flow 
to the horse’s gut by throwing off clots. 
Verminous arteritis can also lead to colic.

Jenkins says there is also evidence in 
Western Canada of potential resistance in 
ascarids, or roundworms.

“We’re sort of in an arms race with 
parasites, so older products are no longer 
effective,” says Jenkins. “The industry has 
already shifted to something like moxidec-
tin, which is more effective against those 
larval stages.

“You don’t need to reach for deworm-
ers, except maybe for those really high 
shedders. And that way, we’ll preserve 
our drugs to use longer in the war against 
worms.”

The Townsend Equine Health Research Fund 
(TEHRF) is providing financial support for this 
study. 

WCVM researchers will develop herd-level “parasite profiles” 
by detecting the DNA of parasites in horses’ fecal samples.

  Jessica Colby

Equine ascarid (roundworm) egg.Equine strongyle eggs (bloodworm).Large strongyles (Strongylus vulgaris).

  Toni-Anne Saworski 
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The list of current treatment options for 
horses with heart disease isn’t very long, 
and the cost of certain heart medications 
is out of reach for many Canadian horse 
owners.

“[Heart failure in horses is] just not very 
common, but when they get it, it’s severe 
… a lot of times [they] die a terrible death 
of pulmonary edema, and they basically 
drown on the fluid in their lungs,” says Dr. 
Tiago Afonso, a specialist in large animal 
internal medicine at the Western College  
of Veterinary Medicine (WCVM).

“There are not a lot of options [available] 
in horses at the moment.”

Compared to cardiology-focused research 
targeting dogs and humans, there are very 
few peer-reviewed research studies that 
focus on the equine heart. Fortunately, 

studies recently published by Afonso and 
other researchers in the past few years have 
shone some light on important aspects of 
heart failure management in this species.

Medications such as angiotensin-convert-
ing enzyme (ACE) inhibitors are success-
fully used in treating heart failure in people 
and dogs. Previous research conducted by 
Afonso has shown promising results with the 
ACE inhibitor benazepril in horses. How-
ever, this medication is cost-prohibitive in 
most countries outside of the United States, 
and there are important knowledge gaps on 
the effects of ACE-inhibiting drugs in horses.

Now, Afonso’s goal is to test an affordable 
option to benazepril. He, along with large 
animal medical resident Dr. Nicole van 
der Vossen, are investigating two differ-
ent ACE inhibitor medications and their 

effects on a marker of heart failure in the 
horses’ urine.

“If we’re treating horses with heart 
failure, most of the cases will be due to a 
leaking valve,” says van der Vossen, whose 
research is part of her Master of Science 
(MSc) program.

She adds that veterinary and human 
surgical specialists can perform surgery to 
replace leaking valves in people — but that 
option isn’t available for equine patients.

Instead of replacing the valve, veteri-
narians can use ACE inhibitors to extend 
the quality and duration of a horse’s life. 
ACE inhibitors prevent the creation of 
angiotensin II, a peptide hormone that 
causes vasoconstriction and encourages the 
release of aldosterone (a steroid hormone 
that regulates salt and water balance in the 

Cardiac drugs 
in comparison test

By Jessica Colby

Dr. Tiago Afonso.
 Jessica Colby
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body) in the bloodstream.
“Those two [angiotensin II and aldoste-

rone] together will increase blood pressure 
and blood volume, and so you actually 
compensate for your failing heart,” says 
van der Vossen.

These compensatory mechanisms work 
simultaneously — similar to squeezing 
the tip of a garden hose and opening the 
water faucet all the way. The water will 
reach larger distances, but with the faucet 
pushing more water through the squeezed-
up hose, there’s tremendous strain on the 
system. In the long run, the system will fail.

This scenario is what happens with the 
heart — a muscle that will become weak-
ened over time. If high concentrations of 
angiotensin II and aldosterone continue 
for too long, there will be negative effects 
on the body.

ACE inhibitors aim to control the effects 
of these compensatory mechanisms, 
decreasing the strain that’s placed on the 
body’s cardiovascular system. While the 
ACE inhibitor cannot fix the heart failure, 
it can slow the disease’s progression and 
help to lengthen a horse’s life.

Unfortunately, ACE inhibitors are quite 
expensive for Canadian horse owners. 
Drug therapies can potentially cost 
thousands of dollars per month, and they 
are needed for the rest of the horse’s life. 
Previous research has shown that an ACE 
inhibitor called benazepril is the most 
promising medication in managing heart 
failure in horses. However, the drug is very 
expensive outside of the United States.

Ramipril, another ACE inhibitor, is more 
affordable and Afonso believes that it’s the 
second-best option to benazepril. The two 
drugs have never been directly compared 
to one another at equivalent dosages in an 
equine-focused study.

The WCVM preliminary study will eval-
uate whether ramipril has similar effects to 
benazepril on the parameters of interest, 
when administered at a similar dosage 
level. Afonso and van der Vossen will com-
pare these two ACE inhibitors, along with 
a placebo drug (the study’s control), using 
a treatment protocol with six healthy mares 
enrolled in the project.

The team will administer the drugs in a 
randomized order and then compare the 
drugs’ efficacy by evaluating the horses’ 
blood and urine samples.

“We want to make sure that benazepril 

inhibits that enzyme better than water,” 
says Afonso. “And then we want to make 
sure that ramipril, the cheaper one [drug], 
inhibits the enzyme better than water, and 
as well as benazepril.”

Depending on their results, the research-
ers may be able to identify ramipril as a 
promising alternative to benazepril, its 
more expensive sibling, for managing 
congestive heart failure in horses.

“I’m hoping that we can prove that rami-
pril works as well as benazepril, and if we 
do manage to show significant [positive] 
results, then I’m very much hoping that we 
would [be] able to investigate this on more 
horses,” says van der Vossen.

The Townsend Equine Health Research Fund 
(TEHRF) is providing funding for this equine 
study. 

Growing up in Portugal, Dr. Tiago 
Afonso always knew he wanted to be 
an equine veterinarian.

“My uncle had a farm with horses, and 
he’s a mixed veterinarian in the back coun-
try of Portugal,” says Afonso, an assistant 
professor in the Western College of Vet-
erinary Medicine’s (WCVM) Department 
of Large Animal Clinical Sciences. “I used 
to spend all my weekends and summers 

there and that was the life I wanted. To be 
out with the animals in the field, in the 
country.”

Aside from riding horses on the farm, 
Afonso helped his uncle with veterinary 
surveillance sampling of dogs, sheep and 
cattle. As his uncle was the province’s 
veterinarian, Afonso used to join him for 
similar surveillance work across the region 
in Portugal.

“I really like the biology and the animal 
part of everything and how everything 
works and all the organisms,” says Afonso, 
who was never really interested in human 
medicine as a career. “[It] was just [the] 
lifestyle I wanted for me.”

As well, Afonso became interested in 
cardiology — a subject that always made 
sense to him, even in middle school.

“Cardiology was always a subject that was 
easy to me for some reason,” says Afonso. 
“Combining both, that’s what led me to 
this — and then I was fortunate enough 
during my post-veterinary student life to 
always work with equine cardiologists.”

Afonso received his Doctor of Veterinary 
Medicine (DVM) from the University of 
Lisbon in Portugal. After graduating, he 
completed two clinical internships — one 
in Belgium and one at the University of 
Guelph’s Ontario Veterinary College.

Angiotensinogen

Angiotensin I

Angiotensin-converting enzyme (ACE)

Angiotensin II

Aldosterone

ACE inhibitor

ACE inhibitor drugs in people and dogs: 
 - improves quality of life
 - increases life expectancy

Renin

How ACE inhibitors work

Vet’s career heads 
straight to the heart
By Jessica Colby
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This spring, Dr. Nicole van der Vossen gave a presentation on equine cardi-
ology as part of the WCVM’s EquineED Talks — an online series of equine 
health sessions for horse owners organized by the regional veterinary college.

Van der Vossen is a large animal internal medicine resident in the Western 
College of Veterinary Medicine’s (WCVM) Department of Large Animal 
Clinical Sciences. She’s also a Master of Science (MSc) student whose  
research project focuses on a comparison of two therapies for congestive 
heart failure in horses.

Here are some highlights from van der Vossen’s presentation, which is also 
available online (https://vimeo.com/531010020).

Your horse’s heart: quick facts
A horse’s average resting heart rate is anywhere from 24 to 40 beats per 

minute (bpm) while it can reach 240 bpm when a horse is giving its maximum 
effort. On average, a horse’s heart can weigh anywhere from about 7.7 pounds 
to 11 pounds — between 0.6 and one per cent of their overall body weight. 

Just like a human heart, a horse’s heart has four chambers: a left and right 
atrium and a left and right ventricle. The equine heart also contains four 
valves (tricuspid, mitral, pulmonary and aortic) and four vessels (vena cava, 
pulmonary artery, pulmonary veins and aorta).

Deoxygenated blood enters the heart through the right atrium to the right 
ventricle and up and out of the heart to the lungs through the pulmonary 
artery. Once the blood has been oxygenated in the lungs, it comes back to the 
heart through the pulmonary veins. From there it is transported through the 
left atrium, the left ventricle and out to the rest of the body through the aorta.

How well 
do you 
know your 
horse’s 
heart?
By Jessica colby

Afonso went on to study at the University 
of Georgia’s College of Veterinary Medi-
cine in Athens, Ga., where he completed 
his PhD degree in equine cardiology 
and a three-year residency program in 
large animal internal medicine. Once he 
graduated in 2016, Afonso also became 
a board-certified specialist (large animal 
internal medicine) that same year.

Three of the four research studies that 
Afonso completed during his PhD pro-
gram centred on angiotensin-converting 
enzyme (ACE) inhibitors in horses.

“We compared four different ones and 
then we concluded that benazepril was the 
best one. It seemed to be the most efficient 
one from the ones we used,” says Afonso. 
“The problem with benazepril is that it 
is generic and cheap in the U.S., but it is 
cost prohibitive here in Canada and [in] 
Europe, Australia, New Zealand.”

After leaving Georgia, Afonso spent time 
in Australia — at a private practice and lec-
turing at the University of Adelaide — and 
in New Zealand where he lectured at Massey 
University in Palmerston North, N.Z.

When a WCVM faculty position came 
available in 2019, Afonso took the oppor-
tunity to return to North America. The 
move allowed his wife, who is originally 
from the U.S., to be closer to home and to 
complete her PhD degree. At the WCVM, 
Afonso hopes to continue working on 
methods for controlling cardiac disease in 
horses and developing treatments for hors-
es suffering from heart problems.

Besides research and clinical work, 
Afonso teaches veterinary students in 
the WCVM’s DVM program. In Octo-
ber 2020, Afonso received the Canadian 
Veterinary Medical Association (CVMA) 
Teacher of the Year Award for the WCVM. 
Selected by veterinary students, CVMA 
award recipients are teachers who have 
“inspired [the students] by their approach 
to the subject, teaching methods and 
enthusiasm.”

“I interacted with students on a daily 
basis, and I really enjoyed explaining 
things to them,” says Afonso.

“It’s good to be surrounded by other peo-
ple. People that are interested in wanting 
to learn — it’s always good and motivates 
you.” 

Straight to the 
heart (cont’d) 
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Cardiac diseases
Cardiac diseases are rare, and the 

symptoms of disease only present late in 
life once the heart cannot compensate for 
the malfunction. The three most common 
cardiac diseases in horses are valvular 
disease, arrhythmias (irregular heartbeat) 
and congenital conditions.

Valvular diseases are abnormalities and 
leaks in any of the four heart valves. The 
most common valvular disease is of the 
aortic valve, a progressive condition called 
aortic regurgitation, which occurs between 
the left ventricle and the aorta.

“If the valve is diseased, you will hear a 
murmur,” says van der Vossen. “It means 
that the valve will allow a leak of the blood 
backwards to the direction it should be 
going in.”

Aortic regurgitation causes the heart to 
pump faster due to the failing valve. Even-
tually, the heart may become too tired and 
stop pumping all together (called myocar-
dial failure), which leads to death.

These valvular diseases are often a result 
of aging valves in male middle-aged riding 

horses. In humans and small animals, 
valvular diseases can be fixed by simply 
replacing the affected valve — but open 
heart surgery cannot be performed on 
horses.

Arrythmias are simply abnormal heart-
beats. Sometimes, these abnormalities dis-
appear during exercise. The most common 
arrhythmia, which occurs in older animals 
and large-sized horses (such as draft 
breeds), is atrial fibrillation. This means 
that the heart’s atria don’t fully contract — 
instead, they just “tremble.” The good news 
is that atrial fibrillation is medically and 
surgically treatable. However, there are 
cases where horses can relapse into atrial 
fibrillation.

“Most pathological arrhythmias are 
related to an abnormality at the level of the 
heart muscle where the conduction is not 
going the way it should be going,” says van 
der Vossen.

Congenital conditions develop from 
an error — either genetic or random — 
during the equine fetus’s cardiac devel-
opment. The most common defect is the 

ventricular septum defect, which is a hole 
between the heart’s two ventricles.

Cardiac emergencies
It’s important to know when you should 

contact your veterinarian. If your horse is 
experiencing any of the following symp-
toms, call for help:
•	 difficulty exercising (increased tired-

ness, unwillingness to work or an 
extended recovery time)

•	 respiratory issues (coughing or nasal 
discharge)

•	 increased pulse
•	 abnormal heartbeat

“Symptoms of cardiac disease are quite 
vague,” says van der Vossen. “If you have 
any doubts, it would be better to ask your 
vet to come and check them [your horse] 
rather than wait.”

By the time a horse is presenting clinical 
signs of a cardiac condition, the horse has 
been living with the condition for a while. 
The horse’s heart has just been compen-
sating for itself by beating harder or faster, 
says van der Vossen.

A foal has a resting heart rate of 50 to 70 
bpm — much faster than an adult animal. 
If your foal is showing symptoms of heart 
failure, the condition is likely one that the 
foal was born with. In these cases, don’t 
wait to call your veterinarian for assistance. 
Call your veterinarian immediately if your 
foal is showing the following symptoms:
•	 not thriving
•	 becomes exhausted quickly
•	 has breathing issues
•	 has an abnormal heartbeat

Diagnosis and treatment
Veterinarians will perform a combination 

of tests on a horse suspected to have cardi-
ac problems. They will listen to the horse’s 
heart (cardiac auscultation) and conduct 
an electrocardiogram (recording of the 
heart’s electric patterns) as well as an  
exercise test. If they have access to neces-
sary technology, clinicians can also per-
form an echocardiogram (an ultrasound 
exam of the horse’s heart) to evaluate how 
well the organ is pumping blood.

Unfortunately, open heart surgery cannot 
be performed to repair these heart condi-
tions in affected horses. For veterinarians 
and specialists, the only treatment option 
available is to manage these conditions 
with appropriate medications.
Visit vmc.usask.ca (click “Animal Care”) to ac-
cess more horse health information – includ-
ing online recordings of previous EquineED 
Talks. 

While cardiac diseases 
are rare in horses, 

certain drugs are the 
only treatment option 

available to manage 
these conditions.

 Myrna MacDonald
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A recent study by University of Saskatch-
ewan (USask) researchers highlights the 
importance of regularly reviewing radia-
tion safety practices for the use of portable 
X-ray machines in equine practice.

The study, which was published in the 
April 2021 issue of Canadian Veterinary 
Journal, surveyed three separate veter-
inary practices that use portable X-ray 
equipment and observed the clinics’ 
radiation safety practices.

Dr. Niels Koehncke, director of the 
Canadian Centre for Health and Safety 
in Agriculture at USask, led the research 
team that included two Western College  
of Veterinary Medicine (WCVM) 
researchers, Drs. Alexandra Belotta and 
Monique Mayer. The study’s goal was to 
determine if radiation safety practices 
needed to be addressed or improved upon 
among large animal veterinary clinical 
teams that treat equine patients.

The researchers found that clinical team 
members wore shielding aprons in over 
99 per cent of examinations — but they 
weren’t as vigilant about glove use. Team 
members used gloves in just over half of 
all examinations observed, with registered 
veterinary technologists (RVTs) being  
more prone to wearing gloves.

Clinical staff used thyroid shields (lead 
collars) for 87 per cent of all examinations, 
but they wore protective eyeglasses for 
only 10 per cent of the imaging exams. 
Current safety regulations do not include 
protective eyeglass use, points out Belotta.

One participating clinic was the WCVM’s 
field service while the other two were 

private clinics. Belotta used a 360-degree 
camera to review behaviours in the field 
and to collect data.

“Radiation safety is very important 
in terms of trying to basically keep the 
occupational exposure as low as possible, 
reducing the likelihood of developing 
cancer,” says Belotta, a medical imaging 
resident in the WCVM’s Department of 
Small Animal Clinical Sciences.

Portable X-ray machines are invaluable 
tools in equine practice, allowing veter-
inarians and RVTs to take radiographs 
in the field and speeding up diagnosis of 
equine patients.

“It makes diagnosis much more readily 
available, so I think it’s incredibly helpful 
technology,” says Mayer, a professor in the 
WCVM’s Department of Small Animal 
Clinical Sciences.

“In the equine area, some workers do 
many consultations in the field so they can 
easily transport this X-ray equipment,” 
adds Belotta.

But these portable X-ray machines pose 
radiation risks and need to be handled 
with caution — just like other radiograph 
equipment.

“There is always a very low risk present of 
cancer, so any dose of radiation could theo-
retically lead to cancer,” says Mayer. “There 
are other risks that aren’t seen as often, but 
there’s also a risk of cataract formation. 
Those would be the two main risks that we 
currently guide our rules about doses.”

Study observations also showed that 
during most exams, clinical team members 
used their hands to hold the X-ray unit as 

well as the cassette — the component that’s 
placed behind the part of the patient being 
imaged.

“People not only hold the portable X-ray 
unit where the dose is fairly low, but they 
also hold the cassette, which is a little bit 
more of a concern because the beam is 
being directed at the cassette,” says Mayer.

The Canadian Veterinary Medical 
Association supports Health and Welfare 
Canada’s recommendation that veterinary 
workers use cassette holders in the area 
being radiographed. The portable X-ray 
units also come with a remote operator so 
clinical staff can stand away from the ani-
mal while imaging. However, Mayer adds 
that these cassette holders can become 
dangerous projectiles if horses kick them.

Oftentimes, veterinarians and RVTs are 
closer to the X-ray beam than recom-
mended by federal guidelines. As a result, 
they are closer to the scattered radiation 
when the radiograph is taken.

“We actually looked at the doses to the 
workers,” says Mayer. “The doses are 
actually as we thought, quite low — except 
when people put their hand into the 
primary beam.”

Mayer adds that if a person’s hand or any 
other body part is included in the main 
X-ray beam, the radiation dose is much 
higher opposed to outside the beam. 
Whether the person is wearing gloves 
or not doesn’t matter — gloves are not 
designed to protect against exposure if the 
hand is in the primary beam.

“The biggest thing is to stay out of that 
primary beam,” says Mayer, adding that 

Safety vital near portable X-rays
By Jessica Colby

 Michael Raine
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federal guidelines state that veterinary 
workers should be six feet away from the 
animal during an X-ray examination.

Both Belotta and Mayer agree that 
some radiation safety practices are likely 
overlooked due to veterinarians having 
multiple field calls to complete during the 
day. Mayer adds that with the physical risk 
of working with a horse, veterinarians may 
be trying to act quickly to keep themselves 
and others around them safe.

However, Mayer emphasizes that it’s im-
portant for people working with any form 
of ionizing radiation to be aware of the 
risk and to understand how to keep their 
dose as low as reasonably achievable.

“The whole approach to minimize risk 
is something called ALARA, or ‘as low as 
reasonably achievable,’” says Mayer, who 
has conducted similar radiation safety 
studies on small animal practices.

To help create more awareness, one of her 
graduate students created an instructional 
video on radiation safety in small animal 
clinics — a project that is now available 
online in four languages.

“I would love to see a similar video made 
for the equine field,” says Mayer. 

Mateo Castano Ospina, a veterinary 
student at the Western College of 
Veterinary Medicine (WCVM), spent 
four months working as the Townsend 
Equine Health Research Fund (TEH-
RF) undergraduate summer research 
student.

Each year, the equine research 
fund provides financial support for a 
veterinary student to work on a horse 
health-focused research project.

“I think the program gives veterinary 
students a great opportunity to get 
some insight in the research field and 
exposure to equine handling,” says 
Castano Ospina, who is originally from 
Winnipeg, Man. “I am very thankful 
for the opportunity that [the] TEHRF 
undergraduate summer student research 
program provided me this summer.”

He worked with Dr. Joe Bracamonte, 
a WCVM associate professor and large 
animal surgical specialist. Over the past 
few years, Bracamonte’s research team 
has worked on multiple studies targeting 
septic arthritis — inflammation of a 
horse’s joint that’s caused by bacteria or 
another infectious agent.

Septic arthritis is usually “caused by 
traumatic injuries, like … some sort of 
puncture or gash or laceration,” explains 
Castano Ospina. Besides being very 
painful, septic arthritis is very challeng-
ing to diagnose and treat.

During his summer of research, Casta-
no Ospina worked on a study to deter-
mine whether a stall-side test is effective 
in detecting levels of serum amyloid 
A (SAA), an acute phase protein that’s 
useful for diagnosing systemic and joint 
inflammation in horses.

Veterinarians currently rely on a latex 
agglutination turbidimetric immunoas-
say (LATI), a lab test that identifies cer-
tain antibodies and antigens, to measure 
SAA in equine serum and plasma. As a 
faster, in-the-field alternative, the clini-
cal team evaluated a handheld reader — 
the StableLab EQ-1 — to measure SAA.

“[It’s] simple and you get the results 
in 10 minutes [whereas with] the gold 
standard test, you have to take a sample 
and then send it to a lab and wait for the 
lab to send you the results,” says Castano 
Ospina, who has been comparing results 
from the two tests. “It’s to aid veterinar-
ians working on these cases, and so they 
can plan their treatments according to 
that result.”

After he graduates from the WCVM in 
2024, Castano Ospina plans to pursue 
his interest in surgery and eventually 
hopes to become a board-certified  
veterinary surgeon. 

STAll-Side 
ReSeARCH

Veterinary student Mateo Castano ospina.
 Jessica Colby

 Christina Weese
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A Western College of Veterinary Medicine 
(WCVM) research team is gathering infor-
mation for the development of a new device 
for cryotherapy (extreme cold therapy) — 
one of the few treatments available for the 
painful equine disease known as laminitis.

Also described as digital hypothermia, 
cryotherapy involves submerging an affect-
ed horse’s limb and foot in ice and cooling 
them to four degrees Celsius.

“[There’s] quite a bit of evidence that icing 
the feet is an effective way to prevent lam-
initis in horses that are at risk, and there is 
some evidence that it helps in treating acute 
laminitis,” says Dr. Julia Montgomery, an 
associate professor in the WCVM’s Depart-
ment of Large Animal Clinical Sciences and 
the study’s lead investigator.

Laminitis is a condition that affects the 
tissues (laminae) that bind the equine 
equine coffin bone to the hoof wall. The 
disease can quickly progress into lameness 
as the coffin bone shifts away from the hoof 
wall. If left untreated, laminitis can lead to 
an excruciatingly painful end to a horse’s 
career. 

Although there’s limited understanding of 
the exact mechanism that makes cryo-
therapy work, the treatment has proven to 
be effective at slowing the progression of 
laminitis and providing pain relief. 

Since there’s no definitive cure for lami-
nitis, some equine researchers are focusing 
their efforts on preventing this debilitating 
equine disease. Using data from previous 
research studies, the WCVM researchers  

 
 

aim to develop a prototype that introduces 
a water cycling system into a boot or sleeve-
style device that will make cryotherapy 
easier in both clinical and public settings. 

Current cryotherapy methods include 
commercially-available ice boots, ice water 
slurries, ice packs and gel packs that present 
their own issues such as the need to con-
stantly monitor temperature, exchange ice 
packs or refill ice. Although dry cryo- 
therapy is also a treatment option, it can 
involve direct contact between the ice and 
the leg that may cause cold thermal injuries 
after prolonged use. 

With their focus on a device that avoids 
direct contact and limits the labour required 
for maintaining the treatment, the WCVM 
team is collaborating with RMD Engineer-
ing Inc., a Saskatoon-based engineering 
consulting firm, on initial designs with plans 
to begin testing the device in 2022. 

“I’ve worked with engineers in the 
past, and I’ve really learned to value this 
collaboration because we take different 
perspectives looking at a problem and work 
together on a solution,” says Montgomery. 

Using their unique perspectives, the re-
searchers and the engineers will determine 
the mechanisms of the prototype while 
considering what will and will not work 
when dealing with horses.  

For example, the research team will con-
sider issues such as the height at which the 
leg should be iced. This detail is important 
because the blood flow in a horse’s leg con-
stantly circulates warm blood down into the 
hoof, potentially counteracting the treat-
ment. Icing farther up the horse’s limb can 
solve that problem by decreasing the tem-

perature of the blood before it reaches the 
hoof. 

Another correlation that researchers must 
also consider is the horse’s hoof, which 
should be included in the icing mechanism. 
Since the surface of the hoof has direct 
contact with ice, its temperature will be a 
couple of degrees cooler than the inside of 
the foot.  

Although there’s limited understanding  
of the exact mechanism that makes cryo-
therapy work, the treatment has proven to 
be effective at slowing the progression of 
laminitis and providing pain relief. 

Until researchers can understand the 
pathology of laminitis well enough to 
develop a cure for this devastating disease, 
Montgomery emphasizes the importance of 
prevention. 

“Be aware of some of the conditions that 
really put [the horses] at risk because once 
laminitis happens — even with all the 
medicine and technology we have — we 
are still very limited in what we can do to 
prevent some of the severe changes that can 
happen,” says Montgomery. 

Jazlynn Lewis of Bandera, Texas, is a third-
year student (animal science) at Angelo State 
University whose WCVM summer research 
position is supported by the Fulbright Cana-
da-MITACS Globalink Program.

Putting laminitis on ice 
By Jazlynn lewis

A WCVM equine research team will collect 
blood samples from healthy horses and 
horses diagnosed with PPiD for a hormone 
reference values study.  

 Christina Weese
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While University of Saskatchewan (USask) 
researchers are still hunting for a diagnostic 
biomarker that predicts equine metabolic 
syndrome (EMS), results of their recent 
study substantiated the cresty neck score 
(CNS) as a reliable visual marker of abnor-
mal insulin metabolism in horses. 

The study, which was recently published 
in the Journal of Equine Veterinary Science, 
was conducted by a team of USask scien-
tists from the Western College of Veteri-
nary Medicine (WCVM) and College of 
Pharmacy and Nutrition.  

Researchers compare EMS to human 
type 2 diabetes because both are charac-
terized by obesity and insulin resistance. 
In human metabolic syndrome and type 
2 diabetes, researchers recognize meth-
ylglyoxal (MG), D-lactate and several 
cytokines (cell-signalling molecules) as 
biomarkers of important metabolic and 
inflammatory processes. 

Biomarkers are objective medical indica-
tors that help to measure the presence of 
disease or the impact of therapy.

Thirty-two client-owned horses, ranging 
from five to 24 years old, participated in 
the cross-sectional study. According to 
the combined glucose insulin test (CGIT), 
researchers classified 12 horses as insulin 
dysregulated (ID) while 20 of the horses 
were considered insulin sensitive (IS). 

For each horse, the research team tested 
baseline serum or plasma concentrations 
of biomarkers using commercial ELISA or 

colorimetric assays (reactions that lead to 
a change in colour). They compared body 
condition score (BCS), cresty neck score 
(CNS), resting insulin, MG, D-lactate, 
L-lactate, tumor necrosis factor-α (TNF-α), 
interleukin-6 (IL-6) and monocyte che-
moattractant protein-1 (MCP-1) between 
horses with and without ID.

Researchers found no significant differ-
ence between the two groups in relation to 
age, BCS, baseline glucose, triglycerides, 
MG, D-lactate, L-lactate and cytokines. 
Overall, the USask team determined that 
horses with mild to moderate signs of EMS 
presented similar metabolic and inflamma-
tory profiles to horses with no signs of ID. 

However, the study’s results did confirm 
cresty necks as a reliable visual sign of 
abnormal insulin metabolism in horses. 
Among the 32 horses, animals with CNS 
of 3 and higher (on a scale of 0 to 5) were 
more than 11 times as likely to have ID.  
In this study, cresty neck scores were  
also much stronger predictors of ID  
than general obesity. 

Fat deposits along the crest or upper 
curve of a horse’s neck tend to develop in 
ponies and other breeds such as Morgan, 
Peruvian Paso, Andalusian and Arabian 
horses. While these breeds are known to 
be more prone to ID and EMS, this study 
showed that quarter horses can also exhib-
it cresty necks and ID.

While other researchers have previously 
associated cresty neck scores with lami-

nitis and potential signs of ID, this study 
represents the first time that the visual 
indicator has been statistically associated 
with abnormal CGIT results. 

The study’s findings stress the importance 
of client education in monitoring their 
horses’ body condition. Owners need to 
regularly observe horses for deviations 
from their ideal weight, especially looking 
for cresty necks and other localized fat 
deposits. Previous research has shown that 
owners tend to underestimate their horses’ 
body condition and fat distribution, so in-
creased owner awareness can lead to early 
screening and timely management of ID. 

Researchers recommend that more work 
should be done to identify a diagnostic 
marker for early EMS. They also hope to 
characterize the different stages of insulin 
dysregulation so veterinarians and owners 
can implement management changes as 
early as possible.

One of the study’s strengths was the 
variety of its subjects: the client-owned 
horses represent a wide range of animals 
in various stages of obesity and insulin 
dysregulation. The USask team suggest-
ed that the equine research community 
should approach EMS as a spectrum (like 
equine asthma) versus treating the disease 
as a constant state.  

The Townsend Equine Health Research 
Fund (TEHRF) provided funding for this 
project. 

CRESTY NECkS 
flag metabolic 

issues in 
horses

By Myrna Macdonald

owners need to be 
aware of cresty necks 
and other localized 
fat deposits — visual 
markers of abnormal 
insulin metabolism.
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NeW WCVM DeAN
After serving as the Western College of Veterinary Medicine’s 

(WCVM) interim dean for one year, Dr. Gillian Muir became the 
college’s dean on July 1. She is the first WCVM graduate as well 
as the first female to be named dean of the western Canadian 
veterinary college.

Originally from Calgary, Alta., Muir graduated from the WCVM 
in 1988 and completed two years of graduate studies at the Uni-
versity of Saskatchewan (USask) before earning her PhD degree 
in neuroscience at the University of British Columbia. She joined 
the WCVM faculty in 1996 and is a professor and researcher in the 
WCVM’s Department of Veterinary Biomedical Sciences.

Muir’s research program investigates recovery after spinal cord 
injury and her work on a novel therapy has been translated to 
clinical trials for people with spinal injuries. A gifted instructor, 
Muir teaches neuroscience to first-year veterinary students and 
has received multiple teaching awards.

Muir’s term as WCVM dean will run from 2021 to 2026.

PAssING tHe teHrF tOrCH
Dr. Ross MacKague of Brandon, Man., Les Burwash of Airdrie, 

Alta., and Jim Pollock of Moosomin, Sask., have been long-time 
members of the Townsend Equine Health Research Fund (TEH-
RF) advisory board. Over multiple decades, MacKague, Burwash 
and Pollock have provided invaluable guidance and support to 
the college’s equine research fund. In 2020, the torch was passed 
to Manitoba horse owner Molly Kelleher and Alberta veterinarian 
Dr. Larry Frischke who will now represent their respective provin- 
ces. Other additions were Anna Fontana and Dr. Lauren MacLeod 
of B.C. who take over from Dr. Alex Wales of Lake Country, B.C., 
another dedicated TEHRF advisory board member. 

Members of the TEHRF advisory board represent different 
aspects of Western Canada’s horse industry and serve as vital  
links between the region’s equine interests and the WCVM.  
Here’s a list of the TEHRF advisory board members:
•	Manitoba – Molly Kelleher and Dr. Chris Bell
•	 Saskatchewan – Shirley Brodsky
•	Alberta – Dr. Larry Frischke and Dr. Jenn Fowlie
•	British Columbia – Anna Fontana and Dr. Lauren MacLeod

Let’s tALk HOrse HeALtH
This fall, the WCVM’s equine clinical team will begin a new 

season of EquineED Talks covering a wide range of health topics. 
The free online seminars are open to horse owners anywhere in 
the world — one perk of holding the events virtually. Beginning 
on Oct. 19, all of the 75-minute presentations will begin at 7 p.m. 
on Tuesday evenings from October 2021 to March 2022.

Presentation topics include hoof health and disease, biosecurity, 
first aid and wound management, breeding, preventive health 
care and performance horse health and nutrition. For a full list 
of topics, speakers and dates, visit wcvm.usask.ca/education/
equine-seminars.php.

10 yeArs OF eQUINe eXPO
After a year’s postponement, the 10th edition of the Saskatch-

ewan Equine Expo is set to take place from Thursday, Oct. 28, 
to Sunday, Oct. 31. The annual horse exposition will include a 
three-day trainers’ challenge, clinician Jonathan Field, the Off the 
Track Thoroughbred (OTTB) Challenge and equine demonstra-
tions and competitions. Back at the Expo’s tradeshow, visitors of 
all ages can check out this year’s equine education area that will 
include activities, displays, demonstrations and talks on a variety 
of horse-related topics. Visit the event’s site (saskatchewanexpo.ca) 
for further updates.
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reseArCH IN PrINt
A round up of WCVM-related 
equine research articles that 
have been recently published 
in peer-reviewed journals.

Belotta AF, Mayer MN, Waldner CL, Robinson K, Sidhu N, 
Carmalt J, Bell CD, Koehncke NK. “Radiation safety practices 
among Canadian equine veterinary workers during diagnostic 
procedures with portable X-ray equipment.” Canadian Veterinary 
Journal. April 2021. 62(4):349-356.

Chapuis RJJ, Smith JS, Uehlinger FD, Meachem M, Johnson R, 
Dowling PM. “Pharmacokinetics and pharmacodynamics of 
doxycycline in a Streptococcusequi subsp. zooepidemicus infection 
model in horses.” Journal of Veterinary Pharmacology and Thera-
peutics. May 2021. doi: 10.111/jvp.12982.

Steinke SL, Montgomery JB, Barden JM. “Accelerometry-based 
step count validation for horse movement analysis during stall 
confinement.” Frontiers in Veterinary Science. June 2021. 8:681213.

Bocking T, Johnson L, Singh A, Aulakh GK, Singh B. “Research 
article expression of surfactant protein-A and D, and CD9 in 
lungs of one- and 30-day-old foals.” BMC Veterinary Research. 
July 2021. 17:236.

Ragno VM, Klein CD, Sereda NS, Uehlinger FD, Zello GA, 
Robinson KA, Montgomery JB. “Morphometric, metabolic, and 
inflammatory markers across a cohort of client-owned horses 
and ponies on the insulin dysregulation spectrum.” Journal of 
Equine Veterinary Science. 105(2021):103715. doi: 10.1016/j.
jevs.2021.103715.

Visit tehrf.ca for more news updates

Testing a more affordable option for treating congestive heart fail-
ure in horses, studying the role of two hormones and their role in 
pregnancy recognition in mares and investigating how veterinari-
ans can better diagnose equine intestinal parasites are the research 
topics for three WCVM teams that received a total of $82,000 in 
support from the Townsend Equine Health Research Fund  
(TEHRF) this year. Visit tehrf.ca (click “Research”) for more details.

Each year, the WCVM’s equine fund provides financial support 
for an undergraduate research student whose summer research 
focuses on equine health. This summer’s researcher was WCVM 
student Mateo Castano Ospina of Winnipeg, Man. 

The equine fund also presented five tuition awards — worth a 
total of about $31,200 — to WCVM graduate students studying 
different issues in horse health:
•	 Roman Koziy, PhD student (supervisor: Dr. Elemir Simko). 

Research focus: identification of amino acid differences in the 
sequence of systemic- and joint-specific serum amyloid A  
(SAA) isoforms.

•	Dr. Nicole van der Vossen, MSc student and resident in large 
animal internal medicine (supervisor: Dr. Tiago Afonso). Re-
search focus: evaluating angiotensin-converting enzyme (ACE) 
inhibitors to better manage heart failure in horses.

•	Dr. Karen Pimentel, MSc student and equine field service 
resident (supervisor: Dr. Stephen Manning). Research focus: 
investigating whether the dorsal or ventral pouches of the tem-
poromandibular joint of horses communicate with each other.

•	 Toni-Anne Saworski, MSc student (supervisor: Dr. Emily 
Jenkins). Research focus: how we can better diagnose intestinal 
parasites in horses and identifying parasites that have the most 
potential of becoming resistant.

•	Dr. José Antonio Guerra, MSc student and large animal 
surgical resident (supervisor: Dr. Keri Thomas). Research focus: 
testing the use of alpha 2 agonist (xylazine) for regional neural 
blockade, combined with lidocaine to determine if there is an 
increased duration of sensory blockades.

eQUINe HeALtH INVestMeNt
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Pay tribute the lives of 
your patients, clients and 
loved ones by making a 
donation to the Townsend 
Equine Health Research 
Fund (TEHRF) through its 
memorial program. Each 
time you give to the fund, 
we will send a letter to the 
client or loved one’s family 
acknowledging your gift to 
the equine health fund.
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wcvm.supportus@usask.ca | 306-966-7268

“our practice (Paton & Martin Veterinary Services) 
began to make contributions to the fund on behalf 
of clients when their horses passed away. We have 
found this to be a gratifying contribution and have 
been humbled by the responses that we have 
received from many of our clients. i think that it 
is very helpful for them to know that their horses 
have been honoured in such a fashion. The fund 
gives horse owners the additional opportunity to 
contribute to this very worthwhile cause: supporting 
vital research in the areas of equine health.”

Dr. David Paton (WCVM ’78)
TEHRF donor


