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The 52nd annual convention of the 
American Association of Equine 
Practitioners was heralded as one of 

the best in recent years for practical, take-
home information. It was held Dec. 2-6 in 
San Antonio, Texas, and set an attendance 
record with 6,842 veterinarians, guests, 
and exhibitors. The previous attendance 
record of 6,284 was set at the 2004 conven-
tion in Denver, Colo. 

The 2007 AAEP Executive Committee 
and new members of the board of direc-
tors took office Dec. 5. The members of 
the Executive Committee are: Doug Corey, 
DVM, Adams, Ore., president; Eleanor M. 
Green, DVM, Gainesville, Fla., president-
elect; Harry Werner, VMD, North Granby, 
Conn., vice president; Tom Brokken, DVM, 
Fort Lauderdale, Fla., immediate past pres-
ident; and R. Reynolds Cowles, Jr., DVM, 
Free Union, Va., treasurer.

New members of the board of directors 
are: Jim Morehead, DVM, Dan Wilson, 
DVM, Julie Wilson, DVM, Rustin Moore, 
DVM, and David Whitaker, PhD, Equine 
Industry Board Member.

Several awards were presented during 
the President’s Luncheon on Dec. 5. Hon-
orees were Claude A. Ragle, DVM, Larry 
R. Bramlage, DVM, MS, Dipl. ACVS, and 
John E. Madigan, DVM, Distinguished Ser-
vice awards; J. Clyde Johnson, VMD, and 
Charles D. Vail, DVM, Distinguished Life 
Members; and Thomas J. Divers, DVM, 
Distinguished Educator Award.

Distinguished colic researcher Nat A. 
White II, DVM, Dipl. ACVS, received the 
Frank J. Milne State-of-the-Art Lecture tro-
phy and presented “Equine Colic: A Real 
Pain in the Gut.”

The seventh annual day of seminars for 
horse owners, called the Healthy Horses 
Workshop, attracted 303 attendees. The 
annual live and silent auctions held during 
the Foundation Celebration raised more 
than $165,000 to benefit programs that 
help the horse. 

The AAEP, headquartered in Lexington, 

Ky., was founded in 1954 as a nonprofit 
organization dedicated to the health and 
welfare of the horse. Currently, the AAEP 
reaches more than five million horse own-
ers through its over 9,000 members world-
wide.

Following are short articles from the 
AAEP. Full versions of these articles, plus 
additional topics, will be available on The 
Horse.com in a PDF downloadable format 
for the first time this year, thanks to spon-
sor OCD Equine (www.OCDequine.com).

Kester News Hour
For many years, The Horse has reported 

the highlights of the Kester News Hour 
from the American Association of Equine 
Practitioners (AAEP) annual convention 
(held most recently on Dec. 2-6, 2006, in 
San Antonio, Texas). This year, along with 
bringing you brief reports on the year’s hot 

topics in veterinary medicine, we bid fare-
well to two veterinarians who made their 
final appearances as Kester News Hour 
presenters—Larry Bramlage, DVM, MS, 
Dipl. ACVS, a partner in Rood and Riddle 
Equine Hospital in Lexington, Ky., and 
John Madigan, DVM, Dipl. ACVIM, profes-
sor of medicine and epidemiology at the 
University of California, Davis. Each was 
honored with the AAEP’s Distinguished 
Service Award for eight years of presenting 
this popular news session. 

The Kester News Hour will continue to 
grace the AAEP convention program, but 
the identity of next year’s presenters has not 
yet been announced. Following are synop-
ses of the studies and information discussed 
at the 2006 Kester News Hour.

Oxygen Therapy for Skin Grafts
In contrast with its reputation for accel-

Health Info To Go
By KiMBErly S. BroWn And CHriSTy WEST

The 2006 AAEP Convention Program Chairman Dr. Doug Corey arranged to have Charro Jerry Diaz and his 
horse Grano d’Oro entertain at the opening ceremony for a record crowd of vets, students, and guests.
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erating healing of all kinds of maladies, hy-
perbaric oxygen therapy (HBOT) is actually 
bad for healing skin grafts, according to a 
study presented at the American College 
of Veterinary Surgeons (ACVS) meeting in 
October. Bramlage said the study evaluated 
4-cm cannon bone wounds created for the 
study; after skin grafting, horses had daily 
one-hour treatments for seven days. 

Researchers found that wounds treated 
with HBOT developed less granulation 
tissue, more edema (fluid swelling), more 
inflammation, less neovascularization 
(growth of new blood vessels into the wound 
area), and the skin grafts were less viable 
than wounds not treated with HBOT.

Stacking of Pain Medications
If one pain medication is good, two is not 

better, according to the results of two studies 
presented by Bramlage and Madigan. One 
study published in the American Journal of 
Veterinary Research (AJVR) evaluated the 
effects of phenylbutazone (Bute) alone or 
in combination with flunixin meglumine 
(Banamine) on blood protein concentra-
tions. Bute alone had no effect on blood 
protein, but when Banamine was added, 
there was a significant drop in protein. 

“This doesn’t mean you can’t use (this 
drug combination), but it is a potentially 
detrimental combination for routine daily 
use,” Bramlage commented. “One horse 
died in this study from low protein. Using 
Bute and Banamine for an extended period 
of time really causes the gut to lose protein. 
It’s a significant loss, much more than I re-
alized.” (For more information see www.
TheHorse.com/ViewArticle.aspx?ID=7451.)

Fusing Hocks
When a horse has lameness originating 

in the lower hock joint (a very low-motion 
joint compared to the upper hock joints), 
fusion (also called arthrodesis or immobi-
lization) of this joint can restore soundness 
in some cases. Bramlage reported on an 
AJVR study that used intra-articular (with-
in the joint) administration of ethyl alcohol 
to fuse the tarsometatarsal hock joints in 
eight healthy horses. 

He reported that eight hocks had fused 
by four months, and 15 of 16 had fused at 
12 months. Most importantly, the horses 
were pain-free during fusion. 

However, the procedure is not without 
risk. Bramlage warned: “You really need to 
know with contrast media that the joints 
don’t communicate (that something in-
jected into one joint will not end up in the 
adjacent joint). If you try to fuse and there 

is communication with 
the top joints, the horse 
gets very sore and you 
lose him. This procedure 
needs to be preceded by 
a contrast media study 
(which will determine if 
there is joint communi-
cation).”

Radiographic 
Lesions vs. Racing 
Performance

Nobody’s perfect, but 
a lot of us do quite well 
anyway. Racehorses are 
no different, reported 
Bramlage in discussing 
a study published in the 
Journal of Equine Vet-
erinary Science (JEVS). 
The study evaluated rac-
ing performance as af-
fected by specific radio-
graphic abnormalities 
seen in 348 Thoroughbred yearlings offered 
for sale in Texas. 

There was no difference in performance 
between horses with lesions and those 
without, in terms of number of starts and 
average earnings per start at two and three 
years of age. The most common lesions in-
cluded bone cysts in several locations and 
chips off the long pastern bone. 

“If you see a lesion, there might be a 
problem, but you can’t rule them all out,” 
said Bramlage. “If you fault every horse 
that’s got a lesion, you’ll throw away a lot 
of really good horses. The statistics show 
you’re making a mistake.”

He also noted that a weakness of the 
study was that it didn’t account for treat-
ment of lesions. In other words, horses with 
lesions might have done fine because their 
lesions were treated, not because the le-
sions had no effect.

Sesamoid Fractures vs. Racing 
Performance

Fractures of the proximal sesamoid 
bones (small bones behind the fetlock) are 
no big deal, unless the fracture is in the 
medial (inside) sesamoid of a forelimb, 
reported Bramlage. Treatment is simply to 
surgically remove the loose fractured bits 
of the sesamoid. The ACVS study evaluated 
race performance (starts, earnings, and av-
erage earnings per start) in affected Thor-
oughbreds and found that excluding medial 
forelimb sesamoid fractures, post-operative 
performance was statistically identical to 

pre-injury performance. 
Numerically, the study found that 83% 

of horses with hind limb fracture cases 
returned to racing, as did 100% of horses 
with lateral forelimb sesamoid fractures, 
but only 47% of horses with medial fore-
limb sesamoid fractures returned to racing. 
Suspensory desmitis (inflammation of the 
suspensory ligament) decreased the likeli-
hood of success, he added.

The study also looked at performance of 
horses that hadn’t raced before injury and 
surgery; 84% of treated horses raced after 
surgery, compared to 78% of their mater-
nal siblings that had not experienced that 
injury and surgery. 

“This gives you some way to look at ra-
diographs and assess horses with sesamoid 
fractures,” he commented. “If it’s not the 
medial sesamoid of the forelimb, you can 
virtually take them out without impeding 
the horse’s performance.”

Public Policy on Veterinary Issues
Bramlage noted that the AAEP has a na-

tionwide political action network, which 
provides a suggested message on issues and 
meets with legislators on behalf of equine 
veterinarians as needed. If you are an 
equine veterinarian andwould like to con-
tact a legislator on an issue, he suggested 
you contact Keith Kleine at AAEP (859/233-
0147 or kkleine@aaep.org) for addresses 
and numbers. 

“The close ones (legislative battles) go to 
those who are heard,” he commented. “I’ve 

After eight years of presenting the Kester News Hour at the convention, Drs. 
John Madigan (left) and Larry Bramlage are handing over the reins.
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learned they either count or weigh num-
bers of responses on issues, so please get in-
volved. E-mail congressmen or senators—
unless we speak up, we won’t be heard.”

Electromagnetic Therapy
“This question comes up for us all the 

time with tendon problems—people ask 
if we should use blue boot, gold boot, or 
whatever electromagnetic boot,” com-
mented Bramlage. He discussed an AJVR 
laboratory study of microcurrent electrical 
stimulation of equine tenocytes (tendon 
cells) in culture. 

“It stimulated cell proliferation initially, 
but rapidly increased cell death with mul-
tiple applications (three or more),” he said 
of the therapy. “Death of tenocytes is an 
undesirable effect. Their place is taken by 
fibroblasts, which gives you a tendon that’s 
more like string than a rubber band—when 
you stress it, it tears. That’s one reason why 
bowed tendons are so difficult, especially 
in racehorses. So if someone asks you if he 
should put an electromagnetic coil on his 
horse, say no.”

Shock Wave Therapy
“There were three really good papers 

published on shock wave this year; it’s now 
been around long enough to get some sub-
stantial work on it,” said Bramlage. 

The first study (published in AJVR) 
looked at the effect of shock wave therapy 
on bone at the origin of the suspensory ap-
paratus in the forelimb, and it examined 
the therapy’s impact on the hind limb splint 
bones (fourth metatarsal). Six normal hors-
es received 2,000 shocks twice; researchers 
found an increased number of osteoblasts 
(cells that build new bone) in areas where 
osteoblasts were already present. 

“Shock wave therapy didn’t make (osteo-
blasts) out of nothing—they have to already 
have a healing mechanism going,” Bram-
lage commented. The effect was significant 
in the forelimb suspensory insertion, but 
not in the hind splint bone; he noted that 
the effect of shock wave therapy does not 
go very deep into bone.

The second study he mentioned was pub-
lished in Veterinary Comparative Orthope-
dics and Traumatology, and it evaluated 
shock wave therapy’s effects on collagenase 
(a type of enzyme)-induced superficial digi-
tal flexor tendonitis. Horses were shocked 
at three, seven, and 10 weeks after injury 
was induced, and there was no statistical 

difference between treated and untreated 
horses in clinical lameness score or ultra-
sound exam score. The only difference was 
that shocked tendons had better neovascu-
larization (growth of new blood vessels into 
the injured area).

Thirdly, an ACVS study on shock wave 
treatment of collagenase-induced desmitis 
of the inferior check ligament also found 
no significant effect. Horses were shocked 
at three, six, and nine weeks after injury, 
and a small segment of check ligament was 
harvested at 15 weeks. “There was no dif-
ference between control and treated horses 
in any parameter,” Bramlage said. “(Shock 
wave therapy) is not nearly as effective as 
we had hoped for tendons and ligaments. 
Its best application appears to be where 
they insert into bone.”

Diagnostic Imaging
Bone cysts and scintigraphy Based on a 

study reported in the 2006 ACVS proceed-
ings, Bramlage reported that nuclear scin-
tigraphy (often called bone scanning) was 
not dependable for evaluating any aspect 
of osteochondritis dissecans (OCD). Bone 
cysts and OCD of fetlocks, hocks, shoulders, 
and stifles were examined; only seven of 32 
OCD lesions and neither of two cysts were 
identifiable on scintigraphic examination. 

“Nuclear scintigraphy was not only not 
specific, it was sometimes harmful in that 
you would get hot spots when there was 
no lameness and you would get lameness 
when there were no hot spots (which is 
most often the case),” he said.

Ultrasound and the sacroiliac region 
Bramlage discussed a study published in 
Veterinary Radiology and Ultrasound that 
he said was a “very good anatomic review” 
of the equine sacroiliac region (the area 
where the pelvis attaches to the spine) and 
how to examine this area using ultrasound. 
Focal hypoechoic areas (regions in which 
echoes are weaker and fewer than in sur-
rounding regions), decreased linear (mus-
cle) fiber patterns, and wide variability in 
ligament height and cross-sectional mea-
surements can make diagnosis of problems 
in this area difficult, he summarized. 

“It’s probably better to work on and rule 
out all the other areas first,” he comment-
ed. He recommended exercising caution in 
using nerve blocks in this area, as too much 
blocking can result in temporary hind limb 
paralysis. 

MRI vs. ultrasound Another study, this 
one published in the Equine Veterinary 
Journal, compared magnetic resonance 
imaging (MRI) to ultrasonography for 

evaluating the origin of the suspensory 
ligament. The verdict: MRI correlates bet-
ter with histology (tissue examination) than 
ultrasound. 

“It’s tough to correlate the ultrasound 
picture with the degree of clinical signs,” 
commented Bramlage. “Some horses have 
ultrasound pictures that don’t look good 
but are sound, and vice versa. MRI is the 
new wave; it’s relatively expensive and cer-
tainly more difficult than ultrasound to do, 
but this showed that if you get that really 
nonresponsive case, you might have to do 
it.”

Kester Tips of the Hat
Bramlage offered a Kester Tip of the Hat 

salute to Madigan, a recipient of the 2006 
AVMA Animal Welfare Award, as well as 
to all AAEP On-Call participants and those 
who provided expert information on the 
injuries suffered by Barbaro during the 
Preakness Stakes in May 2006. He showed 
a video compilation of news clips describ-
ing Barbaro’s treatment and prognosis fea-
turing the colt’s primary veterinarian, Dean 
Richardson, DVM, Dipl. ACVS, chief of 
surgery at the University of Pennsylvania’s 
New Bolton Center, and several other vet-
erinarians. 

“Our members have done a very good job 
of telling the public where we are,” Bram-
lage praised. “You all deserve a pat on the 
back for how the public relations of this 
thing was handled.”

Foal Exercise
Just how much does a foal run around 

a pasture? Bramlage described an AJVR 
study that used Global Positioning Sys-
tem (GPS) satellite technology to track the 
movement of foals 24 hours a day, seven 
days a week.

The study found that newborn foals spent 
0.5% of their time cantering, 10% walking, 
34% standing still, 0.2% rolling, 32% graz-
ing, and 21.6% laying down. “They spent 
twice as much time moving around at a 
force rate (moving purposefully in a direc-
tion, compared to gradual grazing-type 
movement) than at any other month of 
their lives,” said Bramlage. 

The study also looked at movement of 
foals kept in pastures for differing amounts 
of time; it found a compensatory increase 
in activity in foals turned out that had been 
stalled for part of the day. 

The optimal amount of exercise to de-
velop a sound, strong skeleton has been 
discussed and studied a great deal, but few 
solid answers exist. “You have to worry 

�
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about that premature skeleton; if 
you restrict them part of the day 
and have that compensatory in-
crease, does that do harm?” asked 
Bramlage. 

Forced exercise has been found 
effective in some studies, but 
Bramlage reported that this ap-
proach can be dangerous. “One 
group put foals on a treadmill 
from weaning to one year of age, 
and over half had to have arthros-
copy,” he said. “It’s like drying 
your clothes with a blowtorch—if 
you get just over the edge, you’re 
done.”

Minerals, Vitamins,  
and Supplements for  
Osteoarthritis

Bramlage discussed a human 
study (published in Bone and 
Joint) of the effects of selenium, 
glucosamine, and chondroitin sul-
fate on osteoarthritis of the knee. 
The five-year randomized, controlled trial of 
1,258 patients over 40 years old found that 
for mild pain, Celebrex (celecoxib, a COX-
2-specific inhibiting arthritis medication) 
was more effective than a combination of 
glucosamine and chondroitin sulfate. But 
for moderate pain, this combination was 
79.2% more effective than Celebrex. 

Patients were also divided into high-, 
medium-, and low-selenium groups based 
on blood levels of this mineral. One notable 
finding was that the high-selenium group 
had 40% less risk of arthritic changes in the 
knee, and for each increase of 0.1 ppm, the 
odds of knee arthritis decreased 15-20%, 
Bramlage noted. 

“This might have implications for race-
horses and broodmares as well as humans,” 
he said. However, caution should be exer-
cised when supplementing selenium, as too 
much selenium can be at least as bad as too 
little. 

Bramlage discussed another human 
study appearing in Bone and Joint with 
possible equine implications—a study of 
vitamin D, supplemental calcium, and bi-
phosphonates used in humans to combat 
osteoporosis. 

“Biphosphonates are osteoclast dis-
ablers,” he explained—they inhibit cells that 
break down bone. While this sounds like a 
universally good thing, it might not be; bone 
breaks down and remodels in response to 
stresses all the time. When osteoclasts are 
disabled, as in this study of nursing home 
patients, osteonecrosis (death of areas of 

bone) can be the result. Ninety-four percent 
of 368 patients with jaw osteonecrosis were 
taking biphosphonates. 

As for their effect on bone mass, it wasn’t 
great; patients taking them had an 8% in-
crease in bone mass, while patients on vi-
tamin D and calcium had a 28% increase 
in bone mass. 

“Biphosphonate (such as Tildren, which 
has been suggested for treating navicular 
disease) doesn’t just cut down osteoclasts 
as they relate to bone loss, it also inhibits 
them as part of the bone remodeling pro-
cess in response to exercise as well,” Bram-
lage commented. “It’s probably not going to 
disable the navicular bone to the point of 
sequestrum (breaking off a piece), but I’m a 
little afraid of it in the racehorse.”

Lidocaine
“Lidocaine seems to be our new DMSO 

(dimethyl sulfoxide, a powerful anti-in-
flammatory agent); people are using it for 
all kinds of things,” Bramlage commented 
as he introduced a study of the drug. The 
article in Veterinary Surgery investigated 
using a continuous infusion of lidocaine 
to treat ileus, an accumulation of fluid in a 
dysfunctional bowel. 

In refluxing horses (those that expel fluid 
when a tube is passed into their stomachs), 
65% stopped refluxing within thirty hours 
of the start of lidocaine treatment, com-
pared to 27% of control horses. 

“The mechanism is a little unclear; 
but if you can reduce sympathetic tone  

(activity of one division of the 
nervous system) and increase 
parasympathetic tone (activity 
of the other division of the ner-
vous system, the one controlling 
abdominal organs), you can in-
crease (gut) motility,” Bramlage 
said. He also noted that some 
papers had demonstrated anti-in-
flammatory, anti-endotoxic, and 
analgesic (pain-killing) effects of 
lidocaine. 

Isolation Ward Hygiene
There were few other stud-

ies Bramlage didn’t have time to 
discuss, but The Horse is happy 
to be able to bring them to you. 
The first of these dealt with bac-
teria levels using different human 
foot hygiene protocols at equine 
hospitals—using disinfectant 
footbaths and disinfectant-satu-
rated mats (containing various 
disinfectants) with and without 

disposable shoe covers. 
“Boots made no difference (in the num-

ber of bacteria on the floors),” noted Bram-
lage. “It was the dipping of the feet that 
made a difference, but less of a difference 
than was expected.” (For more informa-
tion see www.TheHorse.com/ViewArticle.
aspx?ID=6949.)

Bears Building Bones
“When bears hibernate, why do they 

not experience severe osteopenia (loss of 
calcium and density from bones)?” asked 
Bramlage. “They do experience some os-
teopenia, but they recover bone mass very 
quickly because of high circulating levels of 
parathyroid hormone (according to a study 
from Bone and Joint). Can we use that to 
accelerate bone response to exercise in 
horses? Perhaps. It is approved in people, 
but it might be carcinogenic, and it’s expen-
sive—$8,000 per year for a human dose, 
and $40,000 per year for a horse.”

Throat Problems
Horses that make a roaring sound or dis-

place their soft palates during exercise are 
often considered for surgical correction. 
Bramlage discussed an article in Veterinary 
Surgery that answered the question, “Do 
you always need to do a ventriculectomy 
(remove the lining of the ventricles in the 
larynx) when you do a laryngeal prosthesis 
(also called a tieback procedure)?”

“The surgical approach generally de-
stroys the innervation (nerve supply) and

Dr. Doug Corey became AAEP President for 2007 after putting together the 
program for the 2006 AAEP Convention.
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function of the cricothyroid muscle, 
which paralyzes the vocal fold and affects 
respiration,” explained Bramlage. So it is 
helpful to do a ventriculectomy, he con-
cluded.

Early Fracture Fixation Reduces 
Infection

In a study of laboratory rats published 
in Clinical Orthopaedics and Related Re-
search, those with limb and head trauma 
that did not have their injuries fixated (set) 
were much more likely to have bacteria cul-
tured from their organs (10 of 14 rats) than 
either rats with no trauma (2/10) or those 
with fractures that were fixated (2/11). 

“This was meant to imitate results from 
an auto accident, but it also demonstrates 
that fractures are a preferred site for con-
tamination,” Bramlage commented. Early 
fixation of fractures should help keep bacte-
ria from colonizing the fracture site.

Laryngeal Hemiplegia (Roaring) in 
Heavy Horses

Another study Bramlage discussed (pub-
lished in Veterinary Surgery) found an 
overall prevalence of permanent laryngeal 
hemiplegia (partial or complete paralysis 
of the laryngeal cartilages in the airway) 
in 35% of 183 competition draft horses at 
a show. Forty-two percent of Belgians were 
affected, as were 31% of Percherons and 
17% of Clydesdales. 

“There was more mucus observed in the 
tracheas of paralyzed horses, and size was 
a predisposition (horses with longer necks 
were more likely to be paralyzed) except for 
Clydesdales,” Bramlage commented. 

Corey to Lead the AAEP in �007
Douglas G. Corey, DVM, of Adams, Ore., 

was installed as the 53rd president of the 
American Association of Equine Practitio-
ners (AAEP) during the convention. He will 
serve through 2007. 

Corey is a partner at Associated Veteri-
nary Medical Center, a six-person mixed 
animal practice. Since joining the AAEP in 
1976, he has taken on many responsibilities 
within the organization, including serving 
as chairman for the Research, Public Rela-
tions, Membership, Equine Welfare, and 
50th Anniversary committees. He previ-
ously served on the AAEP board of direc-
tors from 1995 to 1998. Corey also is a 
past president and board member of the 
Oregon Veterinary Medical Association 

and was honored as the 1997 Oregon  
Veterinarian of the Year.

Within the equine community, Corey 
has devoted much of his attention to 

horse welfare issues, particularly through 
the Professional Rodeo Cowboys Associa-
tion (PRCA). Instrumental in the establish-
ment of a full-time animal welfare position 
at the PRCA, Corey helped develop mini-
mum care guidelines for rodeo livestock as 
well as other welfare rules and guidelines 
for the PRCA. He has served on the Advi-
sory Council to the 
PRCA on Animal 
Welfare for 23 years 
and has chaired the 
organization’s Vet-
erinary Advisory 
Committee.

Corey has also 
served as the chair-
man of the Ameri-
c a n  Ve t e r i n a r y 
Medical Associa-
tion’s Animal Wel-
fare Committee and 
is a member of the 
American Horse 
Council’s Equine 
Welfare Committee. 
He serves as the Na-
tional Final Rodeo’s 
On Call veterinarian 
for media relations 
each year. 

A  graduate  of 
Whitman College in Walla Walla, Wash., 
Corey received his veterinary degree from 
Colorado State University in 1976. He and 
his wife, Heather, have a daughter, Cydney, 
and a son, Bobby. 

Vail Honored as Distinguished Life 
Member

AAEP Past President Charles D. Vail, 
DVM, was recognized for his contributions 
to veterinary medicine and the AAEP at 
the Dec. 5 President’s Luncheon during the 
convention. 

Vail, a Colorado native, graduated from 
the Colorado State University College of 
Veterinary Medicine in 1960. Upon gradu-
ation, he went to work for Harry W. John-
son and G. Marvin Beeman at the Littleton 
Large Animal Clinic in Littleton, Colo., and 
continues practicing there today. 

An AAEP member since 1963, Vail has 
been very active within the association. In 
addition to serving as president in 1985, he 
has served on the AAEP Hospital Planning, 
Audit and Budget, Educational Programs, 

Proceedings Book, President’s Advisory, 
Nominating, Problems Analysis, Public Re-
lations, International Liaison, Political Li-
aison, Constitution and Bylaws, Infectious 
Disease, and Legislative Network commit-
tees. Vail also authored the AAEP’s 50th 
anniversary publication, The History of the 
American Association of Equine Practitio-
ners: The Second 25 Years.

Vail has had a career-long commitment 
to organized veterinary medicine and con-
tinuing education. He has been president 

of the Denver Area Veterinary Medical 
Society, the Colorado Veterinary Medical 
Association, the Western Veterinary Con-
ference, the Littleton Rotary, the Animal 
Assistance Foundation, the Rocky Moun-
tain Stroke Association, and the Colorado 
State University Alumni Association. 

Johnson Honored as Distinguished 
Life Member

AAEP Past President J. Clyde Johnson, 
VMD, was recognized for his contributions 
to veterinary medicine and the AAEP dur-
ing the convention.

Johnson earned his veterinary degree 
from the University of Pennsylvania School 
of Veterinary Medicine in 1962. Imme-
diately after graduation, Johnson moved 
with his family to Vermont to begin private 
practice at the Vermont-New Hampshire 
Veterinary Clinic. 

Johnson was a partner in the clinic for 
over 30 years. He sold his interest in 1993 
to become a part-time employee, freeing up 
his time to devote to the AAEP and other 
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White II, DVM, Dipl. ACVS, received the Frank J. Milne State-of-the-Art Lecture 
trophy and presented “Equine Colic: A Real Pain in the Gut.”
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interests including travel and leisure. 
A dedicated AAEP member, Johnson 

served on the AAEP board of directors, 
was the AAEP treasurer for five years, then 
served as an officer including the role of 
president in 1995. Most recently, Johnson 
has served as the AAEP’s liaison to the AV-
MA Legislative Advisory Committee and is 
now the AAEP liaison to AVMA Commu-
nications Council. He also volunteers his 
time as part of the AAEP Foundation and 
the AAEP Public Policy committees.

In addition, Johnson is a past president 
of the Vermont State Veterinary Board, the 
Vermont Veterinary Medical Association, 
and the New England Veterinary Medical 
Association. He also chaired numerous 
committees and has been recognized by 
his peers for outstanding service. Johnson 
has also authored two books: Four Legs or 
Two—Horses and Kids Are So Alike and 
Four Legs or Two—The Way You Train ’em 
is the Way You’ll Have ’em. 

Since 1995, Johnson has been semi-re-
tired, continuing to work a few horse shows 
each year as an official veterinarian. He 
also is currently a trustee of the Veterinary 
Scholarship Trust of New England, helping 
to raise money for veterinary students in 
that area. In his free time he enjoys baking 
homemade bread and pies. 

Divers Recognized as Distinguished 
Educator 

Thomas J. Divers, DVM, was recognized 
for his efforts as an educator and mentor 
to the many students and colleagues with 
whom he has been affiliated. The award 
was presented during the Dec. 5 President’s 
Luncheon.

Divers received his veterinary degree 
from the University of Georgia in 1975 and 
has been working within academia ever 
since. He has held various professor posi-
tions at the University of California, Davis, 
School of Veterinary Medicine, the Univer-
sity of Georgia, Cornell University, and the 
University of Pennsylvania’s New Bolton 
Center. 

Currently, Divers is a professor in the  
Department of Clinical Sciences at the Cor-
nell University College of Veterinary Medi-
cine. 

Throughout his career, Divers has re-
ceived recognition for his efforts in teach-
ing and research. He has been awarded 
The Norden Distinguished Teaching Award 
at both the University of Pennsylvania and 
Cornell University; the Lindback Distin-
guished Teaching Award; and the AVMA 
Samuel F. Scheidy Research Award. He 

also was a runner-up for the AVMA’s North 
American Clinical Teacher Award. Divers 
has been published in numerous scientific 
journals.

Wilson Elected to AAEP Board
Julia (Julie) H. Wilson, DVM, Dipl. 

ACVIM, was elected to the American As-
sociation of Equine Practitioners’ (AAEP) 
board of directors. She began her term as 
District VI Director in December, 2006.

Wilson received her veterinary degree 
from Cornell University in 1978. She pur-
sued an internship at Guelph and a resi-
dency at Florida, becoming board certified 
in large animal internal medicine in 1985. 
Post-residency, Wilson worked in a large 
animal practice in northern Virginia, then 
returned to Florida as a faculty member 
for eight years. Following a stint in private 
equine referral practice in New England, 
she joined the University of Minnesota, 
where she sees referral cases and teaches 
veterinary students. 

She also plays a very active role in Pony 
Club and the Minnesota Association of 
Equine Practitioners, serving as president 
in 2005. Wilson currently serves on the 
board of directors of the charity Heifer In-
ternational. 

Wilson joined the AAEP in 1988, and 
she has been an active member from the 
beginning. She has served as a member of 
the Pediatrics, International, Membership, 
Abstract Review, and Scholarship commit-
tees. She also served as the chair of the In-
ternational Committee. Wilson is currently 
a member of the Foundation Advisory and 
Student Relations committees, and she has 
served as the AAEP Student Chapter fac-
ulty advisor for the last four years.

Moore Elected AAEP Director- 
at-Large

Rustin M. Moore, DVM, PhD, Dipl. 
ACVS, was selected as a director-at-large 
for the American Association of Equine 
Practitioners (AAEP). He began his term 
during convention.

Moore obtained his veterinary and doctor-
ate degrees from The Ohio State University 
in 1989 and 1994, respectively. After receiv-
ing his DVM, Moore completed a one-year 
internship in large animal medicine and 
surgery at the University of Georgia. He then 
completed his equine surgical residency at 
The Ohio State University in 1993. Moore 
became board certified by the American Col-
lege of Veterinary Surgeons in 1994.  

Currently, Moore is the chairperson of 
the Department of Veterinary Clinical Sci-

ences at The Ohio State University College 
of Veterinary Medicine. Prior to starting 
this position, he was the director of the 
Equine Health Studies Program and ser-
vice chief of Equine Medicine and Surgery 
Section at the Louisiana State University 
School of Veterinary Medicine. He is origi-
nally from West Virginia and earned his BS 
from West Virginia University.  

Moore has authored or co-authored 15 
book chapters, approximately 90 peer-re-
viewed scientific articles, and more than 
150 scientific abstracts. He has delivered 
numerous scientific and continuing educa-
tion presentations at local, state, national, 
and international conferences. He fre-
quently serves as an invited speaker at na-
tional and international equine veterinary 
clinical and research symposia.

An AAEP member since 1993, Moore 
has served on the both the Educational 
Programs and Research Committees.

Morehead Elected to Board of  
Directors

James (Jim) P. Morehead, DVM, has 
been elected to the American Association 
of Equine Practitioners’ (AAEP) board of 
directors. He began his term as District IV 
Director at the convention.

Morehead received his veterinary degree 
in 1983 from the University of Missouri-
Columbia College of Veterinary Medicine. 
Between 1983 and 1986, Morehead was 
employed at Equine Medical Associates 
in Edmond, Okla. From 1986 until 1990, 
Morehead worked at Rood and Riddle 
Equine Hospital in Lexington, Ky. Since 
1991, he has been the owner of Equine 
Medical Associates in Lexington. More-
head has also served as the resident vet-
erinarian of Three Chimneys Farm in Mid-
way, Ky., since 1999. He served as the 2004 
president of the Kentucky Association of 
Equine Practitioners. 

Morehead joined the AAEP in 1984 and 
has been an active member of the associa-
tion, serving two terms on the Reproduc-
tion/Perinatology Committee and one term 
on the Infractions Committee. Morehead 
also served on the Purchase Exam Guide-
lines Task Force and chaired the Drug 
Compounding Task Force. In 1998, he was 
a member of the Ad Hoc Bony Lesions in 
Sale Yearlings Committee. 

Morehead attended the AAEP’s 2002 
Leadership Development Workshop, and he 
is currently a member of the Professional 
Conduct and Ethics Committee and is co-
chairman of the Equine Species Working 
Group of the American Horse Council. h
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medicine & Disease
By CHAd MEndEll And Erin rydEr

Uplifting Applications for UC Davis 
Large Animal Lift

John Madigan, DVM, MS, Dipl. ACVIM, 
professor of medicine and epidemiology 
and section chief of equine medicine at the 
University of California, Davis, developed 
the UC Davis Large Animal Lift (LAL) with 
colleagues over the last several years. He 
reported on the lift’s applications and suc-
cess stories in its first months of use, call-
ing the lift “a necessary piece of equipment 
for every large animal practice.”  

After 20 months in service, the LAL 
has been used on 17 horses in the UC Da-
vis clinic. These horses were recumbent 
(down) for a variety of reasons, including 
West Nile virus, hyperkalemic periodic pa-
ralysis (HYPP), myopathy (any muscle dis-
order), and spinal trauma. The time period 
from recumbency to lifting using the LAL 
was anywhere from four hours to 14 days. 
Of the horses lifted, 10 were discharged 
and seven were euthanatized, and Madi-
gan referred to these outcomes as “way 
better than I would have thought.”

Madigan explained that the lift was de-
veloped because of the difficulty of getting 
a down horse on her feet. In many instanc-
es veterinarians were left with no option 
but to euthanatize a horse that could have 
been treated if the veterinarian could get it 
standing. “The Anderson sling is great for 
upright horses, but is very hard to get on a 
down horse,” Madigan said. 

“I got tired of putting down horses who 
couldn’t stand up, and wondering if they 
would do a lot better if they could stand 
up,” Madigan said. 

The UC Davis LAL can be put on a down 
horse by one person, working from the 
back of the horse (rather than having to 
work near the legs), making it safer for 
both horse and handler. The fitting and lift-
ing is well-tolerated by most horses, which 
means that very little sedation, if any, is 
necessary, making the horse’s own efforts 
to stand easier. Madigan also reported that 
it was easy to transition from the LAL to 
an Anderson sling for long-term care. 

For more information on the UC Davis 
LAL see www.largeanimallift.com or www.
TheHorse.com/emag.aspx?id=6517. 

Flu: Interspecies Transmission
In 2004 researchers identified a highly 

contagious canine influenza virus strain 
(H3N8) that was closely related to an 
equine flu strain. Essentially that meant 
the virus had jumped from horses to dogs, 
and the scientists said it was “a very rare 
event of considerable scientific interest 
with regards to understanding influenza 
virus transmission across species barriers.” 
It also illustrated the horse is not a dead-
end host for the virus as once thought.

Gabriele A. Landolt, DVM, MS, PhD, 
Dipl. ACVIM, an assistant professor at 
Colorado State University, reviewed virus 
mutation and interspecies transmission of 
equine influenza viruses.

“In horses, influenza infection prob-
ably represents the most frequently diag-
nosed and economically important viral 

respiratory disease,” Landolt explained. 
“However, equine herpesvirus-1 and -4 are 
quickly catching up. While experimentally 
horses of all age groups are susceptible to 
infection, the highest incidence of disease 
seems to be in the younger population (be-
tween two and three years old).

“Vaccination of horses with inactivated or 
modified-live virus vaccines has been (and 
remains) the cornerstone of the control of 
equine influenza,” she said. “However, vac-
cine breaks (failures) do occur, and influ-
enza virus infections still remain a serious 
health and economic problem in horses.”

why do we see vaccine failure? 
According to Landolt, insufficient vacci-

nation and maternal antibody interference 
in young horses (less than six months of 
age) present problems for vaccine protec-
tion against influenza. 

She added, “Another important reason 
for vaccine failures is due to the fact that 
virus continues to evolve genetically.”

Dr. John Madigan called the University of California, Davis, Large Animal Lift sling “a necessary piece of 
equipment for every large animal practice.”
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Interspecies Transmission
There are two mechanisms by which 

influenza is transmitted from one species 
to another. One method is the exchange 
of genetic material (known as gene swap-
ping or genetic reassortment) between flu 
viruses from different hosts that can result 
in the creation of a unique third virus that 
has the ability to infect and spread within a 
new host species. Examples of this are the 
viruses that caused the influenza pandem-
ics (disease outbreaks impacting a large 
geographical area) of 1957 and 1968.

Another method is the transfer of a whole 
virus from one host species to another, and 
that virus has the ability to replicate in the 
new host. The best examples for this sce-
nario are the pandemic of 1918, when an 
avian influenza strain was transmitted to 
humans and killed an estimated 675,000 
people in the United States alone, as well 
as the recent infections of humans with the 
avian flu H5N1. However, in contrast to the 
1918 strain, the H5N1 strain of 
influenza hasn’t shown the abil-
ity to transfer efficiently from 
human to human.

“The transmission of influenza 
from horses to dogs is especially 
interesting in light of the fact 
that dogs were not commonly 
regarded as hosts for influenza A 
viruses,” Landolt said. “Although 
circumstantial evidence from 
surveillance studies indicates 
that human-lineage influenza vi-
ruses occasionally cross the species barrier 
to dogs, none of these human viruses are 
known to have spread efficiently within the 
canine population. In contrast, the H3N8 
equine-lineage virus that caused the recent 
canine influenza outbreak in the United 
States spread quickly among dogs.”

Scientists believe H3N8 used the whole-
virus transfer method to move between 
horses and dogs, except canines are able to 
transmit the virus to other canines, which 
is only rarely seen with this type of viral 
transfer. 

“Because equine H3N8 viruses appar-
ently have the ability to infect dogs, it rais-
es the question if such an event has hap-
pened before or if it could happen again 
in the future,” Landolt said. “Although it is 
unclear if the canine H3N8 viruses are still 
capable of infecting horses, they poten-
tially represent a serious emerging disease 
threat to the American horse population.”

What might be even more troubling, she 
said, is current vaccines might not protect 
horses from future flu strains because of 
the ability of the virus to mutate.

“The sustained antigenic drift (small, ir-
reparable changes in the virus’ makeup) of 
the equine H3N8 viruses continues to re-
sult in vaccine failures,” Landolt explained. 
“Thus, inclusion of viral antigens represen-
tative of contemporary circulating viruses 
(in vaccines) has to remain a priority.”

Are Mares a Source of r. equi For 
Their Foals?

A study of one Lexington, Ky., Thorough-
bred farm showed that on average, 30% of 
the farm’s foals developed Rhodococcus 
equi pneumonia during the 2004 and 2005 
foaling seasons. Researchers searching for 
a source of the disease questioned if R. equi 
in the mare’s feces was a source of infec-
tion for her foal. 

They found that all mares at some point 
post-foaling shed R. equi in their feces. 
This meant that screening mare feces for 
R. equi to help control the spread of the 

disease would be a waste of time. 
Noah Cohen, VMD, PhD, MPH, Dipl. 

ACVIM, associate professor at Texas A&M 
University’s College of Veterinary Medicine, 
said, “In either year, virulent R. equi was 
isolated from the feces of every mare in the 
study at one or more sampling times (there 
were four sample times),” Cohen explained. 
“One-third of the mares were shedding R. 
equi in all four of those samples.” He add-
ed that 80% of the mares were positive in 
three or more samplings.

“Fecal concentrations of total or virulent 
R. equi were not higher in mares whose 
foals developed R. equi than in those whose 
foals were unaffected,” Cohen said. “If this 
is true at other farms, screening mares for 
fecal concentrations cannot be used to help 
control R. equi pneumonia. 

“Because all mares were culture- 
positive, they may be an important 
source of R. equi for their foals during the  

periparturient (immediately after foaling) 
periods,” he explained.

The study was funded by the Grayson-
Jockey Club Research Foundation with ad-
ditional support from the Link Equine Re-
search Endowment, College of Veterinary 
Medicine, Texas A & M University.

Gallium to Control r. equi  
Foal Pneumonia

In order to survive, R. equi requires iron 
from the foal’s body to replicate and sur-
vive. Researchers at Texas A&M Universi-
ty’s College of Veterinary Medicine recently 
examined the use of a semi-metal (gallium) 
that mimics iron as a means to disrupt R. 
equi’s replication process. They concluded 
that gallium does interfere with R. equi’s 
uptake of iron, which, in turn, inhibits 
the growth and development of the micro-
organism, thereby decreasing the number 
of bacteria in the body.

Ronald Martens, DVM, a professor at 
the university, said, “Iron is crucial for 
DNA synthesis of the bacteria. One of the 
body’s innate immune mechanisms is that 

iron-transporting pro-
teins in plasma bind iron 
and store it within macro-
phages (specialized white 
blood cells that fight in-
fection). This is to prevent 
its uptake by bacteria, 
and most bacteria cannot 
survive in the absence of 
iron. However, R. equi has 
the ability to obtain and 
use protein-bound iron. 
So, it circumvents this in-

nate immune mechanism.
“Gallium seems to have great potential 

for the prevention and control of disease 
in foals caused by R. equi,” Martens said. 
“Short-term oral gallium therapy in new-
born foals could provide protection against 
early infection with R. equi. This would 
provide additional time for maturation 
of requisite innate and adaptive immune 
functions and could substantially reduce 
the incidence of disease on R. equi-endemic 
farms. In addition, gallium used alone or in 
conjunction with standard antibiotic pro-
tocols may be valuable for the treatment of 
established R. equi infections.”

Respiratory Viruses Detected at 
Shows, Sales

In a survey of horses arriving at several 
different show and sale facilities, research-
ers found that as many as 4% of the popu-
lation were shedding equine herpesvirus-1 
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“Because all mares were culture- 
positive, they may be an impor-
tant source of R. equi for their 
foals during the periparturient 

period,” Cohen explained.
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(EHV-1) from nasal passages, and as many 
as 2% were shedding equine herpesvirus-4 
(EHV-4), based on a real-time polymerase 
chain reaction (PCR) tests. Josie Traub-
Dargatz, DVM, MS, of Colorado State Uni-
versity’s College of Veterinary Medicine and 
Biomedical Sciences, presented the study 
data on behalf of Paul Lunn, BVMS, MS, 
PhD, principal investigator on the study, 
and graduate student Jennifer Yactor. 

This study showed that horses attending 
events can shed these viruses from their 
nares (nasal passages). None of the horses 
attending these shows or sales demon-
strated the neurologic form of EHV-1, and 
few of the EHV respiratory-positive horses 
showed signs of disease. 

She said the study provided a snapshot 
of the important viral respiratory patho-
gens shed by horses at major competitive 
or sales events. The long-term goals of the 
study were to test three hypotheses:

1. Young horses attending a major 
equine competitive event will shed conta-
gious viral pathogens that represent a dis-
ease threat to all horses in contact;

2. There is a difference between the rate 
of shedding at the time of entry to a com-
petitive event and at two to four days after 
entry. This is caused by stress related to 
transporting the animal to the event and 
the mixing of animals; and

3. The shedding of pathogens is associ-
ated with risk factors that can be identified 
in individual horses.

The research was designed as a pilot 
study to assess the feasibility and likeli-
hood of detecting viral shedding in the 
tested horses. For this reason, researchers 
selected horses at greatest risk of infection 
(such as juvenile horses).

Horses were sampled within 24 hours 
of arriving at facilities, and when possi-
ble, two to four days later. Traub-Dargatz 
said samples were collected from horses 

at four equine shows or sales (see Table 
1 below): Barrett’s Equine Sales in March 
2004 in Pomona, Calif., the June 2004 Na-
tional Appaloosa Horse Show and World 
Championship Appaloosa Youth Show in 
Oklahoma City, Okla., the October 2004 
Fall Mixed Thoroughbred Sale held by the 
Ocala Breeder’s Sales Company in Ocala, 
Fla., and the November 2004 American 
Quarter Horse Association World Champi-
onship Show in Oklahoma City. 

The researchers also visited two farms in 
the Ocala area with suspected respiratory 
infections.

When possible, researchers completed 
questionnaires in order to collect informa-
tion about risk factors associated with viral 
shedding, such as age, sex, vaccination his-
tory, travel history, total horse population 
at home, and if the home facilities were 
“open” or “closed” (no horses entering the 
premises within the last three months).

“This study demonstrated the utility of 
real-time PCR for the detection of EHV-
1 and EHV-4 from nasal secretions from 
horses,” Dargatz said. “Horses at equine 
events can shed EHV-1 and -4. The major-
ity of horses detected to be shedding were 
less than two years of age, most had no 
history of recent illness, and there were 
positives at multiple events. There were no 
significant differences from initial and fol-
low-up samples for EHV-1. 

The study was funded by Intervet Inc. 
and grants from the university.

Researchers Test WNV Vaccines
In a recent study, University of Florida 

researchers evaluated the effectiveness of 
three commercially available equine West 
Nile virus (WNV) vaccines. While all vac-
cinated horses, irrespective of the vaccine 
administered, did not develop viremia and 
all survived a severe challenge model of 
WNV-induced encephalomyelitis (in this 

case, WNV was introduced directly into the 
spinal fluid), only the chimera-vaccinated 
horses did not develop any clinical signs of 
WNV-induced disease. Kathy Seino, DVM, 
MS, a PhD student at the university, pre-
sented the study’s findings. 

Pharmaceutical companies responded 
quickly to the invasion of WNV by devel-
oping vaccines to protect horses from this 
virus. To date, there are three types of vac-
cines on the U.S. market. These include 
a killed virus (or inactivated) vaccine, a 
modified-live canarypox-vectored virus 
vaccine, and the recently approved chime-
ra vaccine (see www.TheHorse.com/emag.
aspx?ID=7569). 

study des ign Researchers divided 
healthy horses that tested negative for 
WNV into three groups of eight receiving 
either the killed virus vaccine (produced by 
Fort Dodge), the modified-live canarypox-
vectored virus vaccine (Merial), or the live-
chimera vaccine (Intervet). Appropriate 
nonvaccinated controls were used.

Vaccines were administered in accor-
dance with the manufacturers’ labels, and 
horses were challenged after one month. 

Horses were challenged with a model 
that reproduced clinical signs of WNV.

Within seven days of infection, all six 
of the control horses had increased rectal 
temperatures and clinical signs of WNV, 
and none survived to the end of the study 
period. 

In horses vaccinated with the inacti-
vated vaccine, mild or grade 1 signs of 
neurologic deficits were noted in four of 
the six horses (67%), and in the horses 
vaccinated with the modified-live vac-
cine, one of five horses (20%) had mild 
clinical signs. 

No vaccinated horse had significant 
signs of encephalitis, and no vaccinated 
horse required humane destruction.

Take-home message The study reported 

Table 1. Results of EHV-1 Diagnosis by Real-Time PCR Analysis of Nasal Swabs 
     Arrival Sample*    Repeat Sample† 
   number Sampled   eHV-1 Positive  number Sampled  eHV-1 Positive 
barrett’s sale              53            1    0 
Appaloosa show              114            0                   80           0 
ocala sale              91            4    0 
AQHA show              111            6    42           2 
Florida farms‡              82            6    nA 
overall positive      17/451 (3.8%)    2/122 (1.6%) 
*Arrival samples were collected on the day the horse arrived at the sale or event, with the exception of the Florida farm horses. 
†repeat samples were taken two–four days after arrival at the sale or event, when possible. 
‡The Florida farm horses were 2 year olds recently accumulated at two farms and had been resident on those farms for periods up to four 

months. 
Chart courtesy Colorado State University
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that all vaccines protected the study 
horses and all of the vaccinated horses 
survived the challenge. However, some 
horses vaccinated with modified-live and 
killed vaccines did show mild clinical 
signs of WNV after challenge. 

Horses achieved protective immunity 
with only one injection of the chimera 
vaccine.

Lactate Provides Useful Indication of 
Prognosis

Lactate, the ionized form of lactic acid (a 
byproduct of anaerobic metabolism), can 
provide objective insight into the prognoses 
 of equine patients, according to Rob-
ert Franklin, DVM, Dipl. ACVIM, of the 
Equine Medical Center in Ocala, Fla. 

Franklin said lactate tests are good, 
cheap, objective, and readily available 
tests for perfusion (the passage of fluid 
through the vessels of an organ) and tis-
sue oxygenation. A lactate test can be 
performed in 60 seconds on any fluid, 
including venous and arterial blood, joint 
fluid, abdominal fluid, and cerebrospinal 
fluid. 

Franklin said a first lactate sample can 
reveal the severity of the horse’s condi-
tion, and subsequent draws can give in-
sight into prognosis. Test results can give 
a good indication when to start and stop 
particular therapies, when to refer the 
horse, and when to give up. 

Patients with high lactate levels that 
fail to return to normal, or normalize very 
slowly in spite of appropriate therapy, 
have a poor outcome. 

Horses with high lactate levels are 
more likely to require hospitalization and 
less likely to survive.

Franklin encouraged other practitio-
ners to test lactate and keep track of the 
results correlated to the outcome of cases 
in order to collect more data on its appli-
cation in equine medicine. 

Avoid Mayflies to Minimize PHF Risk
Minimizing your horse’s risk of con-

tracting Potomac horse fever (PHF) might 
be as simple as shutting off the lights. 
Mayflies—swarms of which are common 
in Southeast Minnesota and adjacent ar-
eas of Wisconsin—were incriminated as a 
vector of PHF during a 2005 outbreak in 
Wisconsin and Minnesota. 

Julia Wilson, DVM, Dipl. ACVIM, an as-
sociate professor of Veterinary Population 

Medicine at the University of Minnesota, 
investigated the 2005 outbreak when six 
horses got PHF after attending the same 
show. The horses’ owners reported a 
swarm of mayflies at the show—inches of 
the dead insects covered the ground and 
some blew into the barn and trailers. 

Wilson visited the show grounds nearly 
a month later and found desiccated (dried 
out) samples of mayflies, which were 
found to be positive for PHF. 

Wilson sent a questionnaire to mem-
bers of the Minnesota Quarter Horse As-
sociation and found five more cases had 
developed in horses that did not attend 

the show. In all but one of those cases, the 
horses’ owners reported seeing aquatic 
insects swarming around lights at night.

Wilson suggested horse owners keep 
barn lights off at night during summer 
months to keep from attracting the clus-
ters of mayflies. 

Wilson said she has suggested this to 
several other veterinarians experiencing 
high numbers of PHF cases, and they 
have reported good results. 

Influenza Canarypox Vaccine 
Researchers found that clinical signs of 

influenza and virus shedding were signifi-
cantly reduced in horses vaccinated with 
a recombinant canarypox-vectored influ-
enza vaccine and experimentally exposed 
to influenza compared to unvaccinated 
horses, explained Jules Minke, DVM, 
PhD, project leader of Biologicals at Me-
rial, who completed the study with the 
help scientist at the Animal Health Trust 
in Newmarket, England.

A vectored vaccine uses a specific piece 
of DNA from the pathogen against which 
you want immunity. It is carried into 
the animal’s cells by a carrier or vector 

that does not cause disease itself. Merial  
introduced the vaccine in the European 
market in 2003 and has received USDA 
approval to market the vaccine in the 
United States.

canarypox platform Minke said, “These 
viruses (canarypox) can’t replicate in 
horses, reversion is not possible (it 
doesn’t mutate into an influenza virus), 
and horses previously vaccinated with 
the killed vaccine and subsequently vacci-
nated with the canarypox vaccine mount 
a very strong anamnestic response (where 
the body recognizes an invading antigen 
and produces antibodies against it).” 

A strong feature of this vaccine plat-
form is that vaccination does not induce 
a neutralizing response against the vector 
(a common problem with most other vec-
tor vaccines), meaning that the vaccine 
can be used to booster horses over and 
over again without the body becoming 
unresponsive to the vectors.

study Researchers challenged 12 con-
trol horses and 12 horses vaccinated with 
the canarypox vaccine. Vaccinated horses 
received two injections at Day 0 and Day 
36. They were challenged two weeks af-
ter the second vaccination with a com-
mon strain (related to the Ky/02 virus) of 
the flu virus They scored horses on the 
severity and duration of coughing, nasal 
discharge, anorexia, dyspnea (difficulty 
breathing), and depression. 

“All of the controls developed cough-
ing, and it was very pronounced and pro-
longed,” he said. “Of the vaccinates, there 
were only two horses that showed cough-
ing for one day.” 

The most predominant clinical sign in 
the vaccinated group was nasal discharge. 
However, compared to the control group, 
clinical signs were minimal.

“When you look at the nasal discharge 
in the controls, it was very prolonged and 
severe,” Minke explained. “The duration 
of the discharge was significantly differ-
ent (greater) in the controls than in the 
vaccinated horses.”

Minke said dyspnea is a very important 
and severe sign of influenza. It is indica-
tive of lower airway disease. Dyspnea was 
only found in the control group (five of 12 
horses were positive).

Viral shedding Protection against viral 
shedding is an important characteristic 
of any influenza vaccine. Each of the con-
trol horses shed virus for about 4½ days. 
No virus was recovered from any of the 
vaccinated horses on any occasion during 
the post-vaccination period. 

Minimizing your 
horse’s risk of 
contracting 

Potomac horse 
fever might be as 

simple as shutting 
off the lights
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humoral vs. cell-mediated Researchers 
also found that horses vaccinated with 
the recombinant vaccine had humoral 
(in the serum) and cell-mediated (in the 
cells) immunity. Humoral immunity in-
volves antibodies--specific proteins made 
by B-cells (B-lymphocytes, a type of white 
blood cell) that physically attach to for-
eign material and help the body do its job 
of removing the foreign material. This is 
the type of immunity stimulated by most 
killed-virus vaccines. 

Cell-mediated immunity protects the 
body against intracellular organisms us-
ing T-cells (T-lymphocytes). The T-cells 
will recognize a horse cell that has been 
infected by a virus before the virus has 
had a chance to replicate. 

Most vaccines are able to produce a hu-
moral immune response, but Minke said 
this is the only flu vaccine he knows of 
that has been demonstrated to produces 
a cell-mediated response.

duration Researchers found that the vac-
cine mounted significant immunity for at 
least six months. They also discovered 
horses vaccinated with the canarypox 
vaccine were able to produce antibody ti-
ters within 14 days after the first vaccine 
dose, indicating an onset of immunity not 
typically seen with inactivated vaccines.

Take-home message “We have developed 
a state-of-the-art influenza vaccine,” 
Minke explained. “This vaccine provides 
significant clinical and virological pro-
tection against the recent highly virulent 
U.S. strain of influenza (N/5/02). 

The vaccine was capable of stimulat-
ing both humoral and cell-mediated im-
mune responses, and significant antibody 
titers were already present 14 days after 
the first vaccination. Protection lasted at 
least six months after the initial vaccina-
tion program.”

The study was funded by Merial. 

Down the Hatch
Veterinarians at Oregon State University 

developed a method to get valuable calo-
ries into anorexic horses or those unable to 
eat normally. The process employs a couple 
of buckets, pelleted complete feed, water, 
tubing, and a bilge pump. 

For horses with mouth or throat inju-
ries, this method can be used to provide 
the horse’s complete daily ration of both 
feed and water in about 15 minutes. 

Shannon K. Reed, DVM, a surgery resi-
dent at Oregon State, explained the pro-
cedure. A veterinarian weighs the horse’s  
complete daily ration of feed, dumps it into 

a bucket, covers the mixture with enough 
water to make it crumbly, and allows about 
30 minutes for soaking. The ration is divid-
ed into three to four small meal amounts 
and stored in plastic bags until mealtime to 
keep the mixture from losing water. 

At feeding time, the veterinarian mixes 
this ration with one ration of water to cre-
ate a thin gruel. He places large-bore tube 
(about 4 cm in diameter) into the gruel and 

connects it to the bilge pump, and then he 
inserts a nasogastric tube in the horse’s 
stomach and connects that tube to the 
pump’s outflow valve. The pump suctions 
the gruel out of the bucket and into the 
horse’s stomach via the nasogastric tube. 

Reed said that the technicians at her 
hospital insert the nasogastric tube in the 
morning and leave it in all day if it’s well 
tolerated. With the tube replaced each day, 
this method only requires the mixing of the 
gruel and pumping a few times per day to 
provide complete nutrition to a horse that’s 
unable to eat. 

Reed called the method easy and afford-
able, and said that providing sufficient cal-
ories helps speed the healing process. 

Environmental Contamination 
Necessitates Leeway in Post-Race 
Cocaine Testing

The prevalence of a common metabolite 
of cocaine in the environment has created a 
need for the allowance of a minimum con-
centration of the substance in post-compe-
tition race testing, according to Fernanda 
Camargo, DVM, and Tom Tobin, DVM, 
PhD, DABT of the Gluck Equine Research 
Center at the University of Kentucky. Ro-
berta Dwyer, DVM, MS, Dipl. ACVPM pre-
sented this study on Camargo’s behalf.

According to Camargo and Tobin, expos-
ing a horse to an amount of cocaine not 
uncommonly found on paper currency can 

result in a positive test, and 1mg of cocaine 
administered to a horse can produce about 
100 ng/ml of Benzoylecgonine (BZE), a 
major urinary metabolite of cocaine.

The chances for exposure to this amount 
of cocaine are greater than one might imag-
ine. According to Camargo and Tobin, one 
study stated that 79% of paper currency is 
contaminated with cocaine. (Other studies 
have estimated that contamination affects 
four out of five bills in circulation.)

“If you have a contaminated hand that 
touches the muzzle of a horse, puts the 
bit in the mouth, etc., the horse’s skin may 
readily absorb that cocaine,” Dwyer said. 

Camargo and Tobin suggest that rather 
than a “zero tolerance” policy for BZE-
positive horses, a cutoff value should be 
established, similar to the value allowed in 
human drug screening (the human work-
place cutoff value for BZE is 300ng/ml for 
screening and 150 ng/ml for confirmatory 
tests). 

“If trace amounts of BZE were not com-
mon in urine, then why would we have a 
human cutoff of 300 ng/ml, and things be-
low that are considered negative?” Dwyer 
questioned. 

Cocaine can be used as an equine stimu-
lant, but doses ranging between  4mg/horse 
to 10mg/horse or more were required to 
produce any effect in previous research, 
Camargo and Tobin  report. The ELISA 
test is extremely efficient in screening for 
BZE, and it can detect as little as 0.5ng/ml 
(1/2 a part per billion) of urine. The authors 
reported that when testing for cocaine 
metabolites was initiated in California, a 
number of horses tested positive for low 
concentrations of the metabolite.

Intratumoral Chemotherapy Helpful 
in Preventing Sarcoid Recurrence

Veterinarians have attacked sarcoids 
with everything from scalpels to lasers, and 
cryotherapy to caustic chemicals. But che-
motherapy administered intratumorally 
could be a viable new option in removing 
and preventing future outbreaks, accord-
ing to Alain Théon, DVM, MS, of the Uni-
versity of California, Davis. 

Théon reported this method prevented 
sarcoid recurrence in 97% of the 378 hors-
es treated with it from 1996 through 2004. 
Théon injected cisplatin, a chemotherapy 
drug, directly into the tumor. He said this 
route maximizes the dose within the tu-
mor, eliminating systemic exposure and 
toxicity. 

Théon injected cisplatin (mixed with  
water and sesame oil to form a viscous gel) 
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into the tumor while the horse was under 
heavy sedation. The outpatient procedure 
was repeated, with a total of four treat-
ments given at two-week intervals for most 
patients. Théon reported the horses have 
tolerated this regimen well. 

The intratumoral injection can also be 
used concurrently with surgery. Théon ad-
vised veterinarians to treat the entire area 
at risk with cisplatin, not just the tumor 
itself. In cases in which he removed the 
tumor, Théon treated the tumor bed and 
remaining affected surrounding tissues. 

“You have to treat as wide as you would 
cut, if you were to do surgery (alone),” 
Théon said. Théon described one case in 
which he put sutures in the area surround-
ing the tumor to give himself a guide to 
the affected margin following its removal. 
Théon also advocated taking detailed pho-
tographs at each treatment to ensure the 
same total area received the drug. It’s very 
important to document what you’re doing 
because you want to treat the same volume 
of tissue time after time.” 

Overall, the cure rate (sarcoid removal 
with no recurrence) using cisplatin alone 
was 93%. Cisplatin used concurrently with 
surgical removal prevented recurrence in 
97% of cases. In tumors up to 10cm in 
diameter, the control rate was 92% up to 
three years following treatment. Of the 378 
horses treated, 18 had tumors recur. 

Théon showed photographs from horses 
before and following their cisplatin treat-
ment. In almost all cases, the hair grew 
back in the treatment area and maintained 
its original color. “The cosmetic result is 
very good,” Théon said. 

Known side effects of treatment include 
tenderness in the treated area and some 
edema (fluid swelling). Théon said other 
disadvantages of the treatment include the 
potential health risk cisplatin poses to hu-
mans, as it is a known carcinogen. Théon 
strongly advocated the use of full chemo-
therapy precautions in handling, mixing, 
and treating horses with the drug. He also 
suggested that practitioners not familiar 
with chemotherapy precautions meet with 
a human oncologist prior to using cispla-
tin on horses. The horse’s owner is also 
required to wear gloves when handling the 
horse for three days following treatment. 

Lactate Provides Useful Indication 
of Prognosis

Lactate, the ionized form of lactic acid, 

which is a byproduct of anaerobic metabo-
lism, can provide objective insight into the 
prognoses of equine patients, according to 
Robert Franklin, DVM, Dipl. ACVIM, of 
the Equine Medical Center in Ocala, Fla. 

Franklin said lactate tests are good, 
cheap, objective, and readily available 
tests for perfusion (the passage of fluid 
through the vessels of an organ) and tissue  
oxygenation. Horses with high lactate lev-
els are more likely to require hospitaliza-
tion and less likely to survive. 

“How many times are we forced to make 
tough decisions and steer people in the 
right direction? Here’s data that can help 
steer you in the right direction,” Franklin 
said. “It helps me every day.”

L-Lactate is formed in muscles, red 
blood cells, the brain, and gut. Healthy 
adult horses typically have a lactate level 
of under 2 mmol/l, and healthy foals mea-
sure less than 3.5 at birth, and 2.5 during 
their first week. 

Reasons for increased lactate include 
impaired tissue oxygenation (caused by 
pulmonary or circulatory problems, in-
tense exercise, or anemia), drugs, endotox-
ins, hepatic (liver) failure, hyperglycemia, 
or malignancy (some tumors form intense 
amounts of lactate). Patients with high lac-
tate levels that fail to return to normal, or 
normalize very slowly in spite of appropri-
ate therapy, have a poor outcome. 

Franklin said a study performed in hu-
mans entering an emergency room showed 
circulating lactate concentrations greater 

than 4 mmol/l were 98.2% specific in pre-
dicting the need for hospitalization. 

Franklin said past horse case studies 
revealed that colic cases seen on the farm 
that had lactate levels below 2 rarely need-
ed referral. Levels over 3 suggested a need 
for referral, and levels above 6 were gener-
ally associated with a poor outcome. 

Franklin said a first lactate sample on a 
horse can reveal the severity of the horse’s 
condition, and subsequent draws can give 
insight into the horse’s prognosis. The test 
result can give a good indication when to 
start and stop particular therapies, when 
to refer the horse, and when to give up, ac-
cording to Franklin. 

A lactate test can be performed in 60 

seconds. The machine that processes tests 
costs about $250. Lactate is measurable 
in any fluid, including venous and arterial 
blood, joint fluid, abdominal fluid, and ce-
rebrospinal fluid. 

“Anytime you’re going to measure a 
fluid, measure a lactate,” he said. Frank-
lin encouraged other practitioners to test 
lactate and keep track of the results cor-
related to the outcome of cases in order 
to collect more data on its application in 
equine medicine. 

“This may be the best predictor of out-
come we have at our disposal,” Franklin 
said.

Performing a Myelogram in �0 
Minutes or Less

In the course of doing more than 80 

A myelogram involves injecting a contrast agent, which is a solution that shows up on radiographs, into the 
spinal canal to reveal any compressive lesions of the spinal cord that could be affecting the horse’s neuro-
logic function.
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myelograms per year during the past 
five years, Barrie Grant, DVM, MS, Dipl. 
ACVS, has the procedure down to a  
science. Grant explained to veterinarians 
how they can perform the valuable diag-
nostic procedure in less than 30 minutes.

A myelogram involves injecting a con-
trast agent, which is a solution that shows 
up on radiographs, into the spinal canal to 
reveal any compressive lesions of the spi-
nal cord that could be affecting the horse’s 
neurologic function. Grant advocates us-
ing myelograms not only for horses with 
obvious neurological dysfunction (wob-
blers), but also horses who have poor 
performance characterized by stumbling, 
stiffness, weak backs, knuckling when 
stopping, offset tail carriage, and delayed 
limb placement.

“We feel it’s a very valuable diagnostic 
tool for us,” Grant said, adding that the 
procedure helps “turn neuro case lemons 
into lemonade.”

Grant emphasized that safety and team-
work are crucial to performing this proce-
dure—he recommends having at least three 
people involved in controlling all aspects of 
anesthesia, positioning, and radiographs. 

“It’s all about teamwork and keeping it 
simple,” he said. 

Grant also explained the safety measures 
his team uses while performing myelo-
grams, including reading the label of the 
radiographic contrast media (Grant uses 
iohexol) aloud by both the technician and 
the veterinarian while preparing to admin-
ister the solution. This is done because in-
jecting the wrong kind of solution into an 
area so close to the brain can have fatal 
consequences. 

Once the horse is anesthetized and its 
head is positioned on a ramp to keep the 
contrast media from flowing into the brain, 
Grant performs the spinal tap to inject the 
fluid. 

“Try to guide it in like you’re shooting 
pool,” Grant said. “I try to really take my 
time while I’m doing it. Be as comfortable 
and relaxed as you can be.”

Grant says that if the tap produces 
bloody fluid, it’s best to be patient and wait 
it out a couple minutes, as many bleeds re-
solve on their own. He injects contrast me-
dia over three minutes, with an assistant 
counting down every 30 seconds. 

Grant then proceeds with shooting crani-
al, caudal neutral, extended, caudal flexed, 
mid flexed, and skull radiographs. Films are 
processed immediately—while the horse is 
still down—to ensure that sufficient views 
and quality were achieved in the first set. 

Angles can be re-shot if necessary. 
“Don’t just quit after (finding) the first 

lesion,” he said. “Many horses have mul-
tiple lesions, so you need to keep going.”

If the radiographs are sufficient, he al-
lows the horse to recover from anesthesia. 

Grant estimated a well-practiced team 
can perform the entire procedure in under 
30 minutes. This technique gives veterinar-
ians another way to detect causes of illness 
in some of the most difficult neurologic 
cases. 

Peritoneal Dialysis Provides New 
Hope for Horses in Acute Renal 
Failure

Acute renal failure used to be a death 
sentence for a horse, but a new procedure 
pioneered by Laurie Gallatin, DVM, Dipl. 
ACVIM, of Purdue University School of 
Veterinary Medicine, and successfully used 
by Sarah Reuss, VMD, a veterinary resi-
dent instructor at Texas A&M University, 
could be a viable option for getting horses 
with this condition through the most dan-
gerous period. 

Reuss has used continuous peritoneal 
dialysis to allow the toxins that the kidneys 
usually filter to diffuse across the perito-
neum (lining of the abdominal cavity), into 
the dialysate (material that passes through 
the membrane in dialysis), then out into a 
collection bag. 

This method relies on the permeability 

of the peritoneum to filter toxins and gives 
horses a fighting chance in cases where 
they are unable to produce urine. 

Reuss’ method uses a fluid drip from 
an ingress portal (the opening where fluid 
flows in) in the left flank area to an egress 
portal (place for excess fluid to escape) 
along the middle of the belly. 

The fluid washes across the peritoneum 
and toxins diffuse into the fluid that is col-
lected via gravity in a urine collection bag 
under the horse. Reuss uses 1.5% dextrose 

in a balanced polyionic solution. While so-
lutions containing up to 5% dextrose have 
been used in human dialysis, Reuss said 
this might be irritating to the horse’s peri-
toneum. 

According to Reuss, this method can be 
used continuously for several days with the 
horse loose in a stall. Both portals should 
be checked for leakage, and the egress por-
tal should be checked for obstruction. So 
long as sterility can be maintained, Reuss 
said to leave the system in place until the 
horse is producing urine and the azotemia 
(excess of creatinine and urea) is resolved. 

Overall, Reuss calls this method a “viable 
treatment option for horses in acute renal 
failure,” and she encouraged veterinarians 
in referral and university hospitals to initi-
ate it early to significantly reduce the mor-
bidity and mortality associated with the 
condition. h

A new procedure pioneered by Dr. Laurie Gallatin at Purdue and used by Dr. Sarah Reuss at Texas A&M could 
be a viable option for getting horses with acute renal failure through the most dangerous period.
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AAEP State of the Art Lecture: Colic
Each year the American Association of 

Equine Practitioners (AAEP) elects an out-
standing practitioner and awards him or 
her the Frank J. Milne trophy to recognize 
a lifetime of service in a particular area 
of expertise. The 2006 designate was Nat 
White II, DVM, MS, Dipl. ACVS, the Jean 
Ellen Shehan Professor and director of the 
Marion duPont Scott Equine Medical Cen-
ter at the Virginia-Maryland Regional Col-
lege of Veterinary Medicine, and chairman 
of the AAEP Foundation Advisory Commit-
tee. White has spent a lifetime in service to 
the horse, specifically in researching and 
treating equine colic.

This year’s presentation was sponsored 
by the AAEP Foundation (www.aaep.org/
foundation) and Platinum Performance 
(www.PlatinumPerformance.com).

White has authored more than 150 ar-
ticles and 35 book chapters, in addition to 
writing several books, including Equine 
Acute Abdomen and Handbook of Equine 
Colic, as well as the surgical texts Current 
Techniques in Equine Surgery and Lame-
ness and Current Practice of Equine Sur-
gery. White, a former director at large of 
the AAEP, is a past president of the Ameri-
can College of Veterinary Surgeons (ACVS) 
and has served as director of the ACVS Vet-
erinary Symposium since 1997. 

He gave his presentation, “Equine Colic: 
A Real Pain in the Gut,” on Dec. 4, 2006, 
in San Antonio, Texas, and it was attended 
by nearly 3,000 industry representatives 
and equine practitioners. White recounted 
a timeline of understanding equine colic 
using case examples from his clinical ex-
perience and research. He used computer-
generated videos done in collaboration 
with at team at the University of Georgia 
to show intestinal diseases and rectal ex-
aminations.

Reality Check
“When you teach you are constantly re-

minded about reality,” began White. “In a 
lecture hall I once asked the students, ‘If 
you only had an hour to live, what would 
you do?’ Students answered differently: ‘I 
would want to listen to you because every 
minute is like an eternity.”

White said the goal of his lecture was 
that the next horse anyone in the room 
saw with colic would be looked at a little 
differently. “There should be a progression 
in your examination,” he stated.

The Glass Horse project group founded 
by Jim Moore, DVM, PhD, of the Univer-
sity of Georgia with support of American 
Live Stock Insurance, worked with White 
to create some new animations to help  

veterinarians and others better understand 
colic. For more on the Glass Horse visit 
www.3dglasshorse.com.

White has spent a career caring for hors-
es with all types of problems, but the mys-
tery of colic has never lost its appeal.

“I remember when I was at UC Davis do-
ing my residency and had 15 surgical colics 
in one month, and 14 died,” recalled White. 
“The surviving horse came back and died 
with liver disease. I figured there had to be 
a better way.” 

Then he met Moore and Doug Byars, 
DVM, Dipl. ACVIM, who started the Bol-
shoi Colic Research Program at the Uni-
versity of Georgia that’s named after a 
horse that died of colic and whose own-
ers wanted to help fund research on the  

Colic and 
Digestive Health
By KiMBErly S. BroWn And Erin rydEr

Colic is second only to old age as the number one cause of deaths of U.S. horses, said State of the Art 
speaker Dr. Nat White. In a population of 100 horses, you can expect four to 10 cases of colic per year.
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problem. That meeting focused White’s 
interest in  colic.

White’s complete presentation can be 
found in the AAEP’s convention Proceed-
ings, which can be purchased through 
www.AAEP.org.

Colic Research and Risks
Colic, defined as any abdominal pain, 

has resulted in the deaths of horses 
throughout recorded history, stated White. 
In fact, today it is second only to old age as 
the number one cause of equine deaths in 
the United States. White said it is one of the 
most difficult diseases to study since there 
are so many things that can cause colic.

White and others have studied the inci-
dence of colic. He said out of 100 horses 
in a population, four to 10 cases of colic 
can be expected per year. That number can 
vary widely between farms, ranging from 
zero to 35 cases per 100 horses per year.

About 10-15% of colic cases happen in 
horses that have had clinical signs of colic 
before, with some horses having two to 
four episodes per year. Fortunately, a ma-
jority of colic cases (80-85%) are termed 
“simple” because they either resolve by 
themselves or can be treated medically. 

A small portion of colic cases (2-4%) 
require surgery. Large colon torsion is the 
most common portion of the bowel to be 
struck with strangulation obstructions, 
with strangulations of the small intestine 
causing the highest fatality rate.

In one study based on a sample of  
28,000 horses in 1998:

■  Average loss of use due to colic was 
two to three days;

■  Value of horses lost due to colic in the 
United States was about $70 million;

■  Total cost of colic to the U.S. industry 
was about $144 million.

White said another study estimated the 
number of colic surgeries in the United 
States annually is 12,000-24,000 cases, or 
possibly as many as 2.7 colic surgeries per 
hour.

While parasites were a major cause of 
colic earlier in the history of the horse, 
they became less important with the cre-
ation of modern anthelmintics. But White 
said as parasites become resistant to those 
drugs, there could be more colic caused by 
parasites in our horses’ futures.

In 1966, the first work was done look-
ing at the strangulated colon at Colorado 
State University. By 1970 there was more 

surgery being done to try and correct  
severe colic causes (twists, displacements, 
intussusceptions—when the gut telescopes 
back into itself).

“In 1978 Banamine came along and 
made us look at what was happening in 
the gut,” said White. That was followed by 
research into ischemia reperfusion, endo-
toxic shock, and epidemiology. Discover-
ing there were specific risk factors for colic 
helped veterinarians and horse owners be-
gin to prevent colic, although not all of the 
answers have been discovered.

According to research findings, change 
in diet or feeding of large amounts of grain 
(greater than 5 kg/day in adult horses) in-
creases the risk of colic by 6.3 times, and 
feeding concentrates at a rate of 2.5-5 kg/
day increases colic risk by 4.8 times, noted 
White. 

Here are some other findings of colic as-
sociations:

■  It has been reported that some breeds 
are more susceptible to colic (Thor-
oughbreds, Arabians, Standardbreds, 
gaited horses, and Warmblood stal-
lions);

■  Middle-aged horses are at higher risk 
for simple colic;

■  Older horses with colic are more likely 
to need surgery;

■  Weanlings and yearlings are more 
likely to have ileocecal (at the junction 
of the small and large intenstines) in-
tussusceptions;

■  Older horses (greater than 12 years) 
are at a higher risk of developing 

strangulating lipomas (fatty benign 
tumors that can develop around the 
intestines);

■  Male horses and older horses have a 
slightly higher risk of entrapment of 
the small intestine in the epiploic fora-
men (the passage connecting the two 
sacs of the abdominal cavity;

■  Horses with sudden decreases in ac-
tivity (such as strict stall confinement) 
are at greater risk of cecal and large 
colon impactions.

■  Location and management can be as-
sociated with colic (i.e., enterolith (in-
testinal concretion) formation related 
to diet and geographic region, such as 
California);

■  Cribbing is associated with increased 
risk of simple large colon obstruction 
and entrapment of the small intestine 
in the epiploic foramen;
  Tapeworms are associated with ileo-
cecal intussusception or cecocecal 
(pertaining to the cecum) intussus-
ception;

■  Pregnant mares have an increased risk 
for colon displacement or volvulus in-
testinal obstruction due to a twisting 
or knotting of the bowel);

■  Ulcers can predispose a horse to col-
ic;

■  Transportation has been linked with 
an increased colic risk;

■  Weather has been found to change 
management techniques, which re-
sulted in feeding/turnout changes that 
are associated with colic.

The body needs to maintain a balance of fluids going into and out of the GI tract for proper flow of ingestia 
and prevent colic. Figures shown here in liters and gallons are the normal inflows/outflows in 24 hours.
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More, and More
The information distilled above was on-

ly a small portion of White’s presentation. 
He also covered Intestinal Response to 
Injury; Diagnosis: Determining the Need 
for Emergency Abdominal Surgery; Treat-
ments for Colic, Prognosis and Prevention; 
and Future Research. More on these sub-
sets of his talk will be presented in the on-
line version of the AAEP Wrap-Up.

Colic: An Overview for Horse Owners
What’s the one word that strikes fear into 

the hearts of all horse owners? Colic. It can 
strike any horse at any age for a myriad of 
reasons—there’s impaction colic, gas/spas-
modic colic, strangulating colic, and many 
other versions. At the recent Healthy Hors-
es Workshop, an owner education session 
held Dec. 2, 2006, in San Antonio, Texas, in 
conjunction with the 52nd annual Ameri-
can Association of Equine Practitioners 
Convention, colic was the first topic of dis-
cussion.

According to a 1998 USDA National An-
imal Health Monitoring Study, colic was 
second only to old age as leading cause of 
death in horses over 30 days of age, said 
David Freeman, MVB, PhD, Dipl. ACVS, 
professor/associate chief of staff and chief 
of the large animal surgery department at 
the University of Florida. Colic ranked sec-
ond and third in causing days of lost use 
and morbidity (illness), respectively.

But colic treatment success continues to 
improve; Freeman noted that while from 
1968-1986, 49% of horses undergoing 
small intestinal surgery died, in 2005 that 
number was down to 12-18%. 

“We are constantly learning about this 
disease,” he said. “We know a lot of things, 
but not all we’d like to know. 

Types of Colic
Freeman noted that the overall inci-

dence of colic is about 10-36%, according 
to the 1999 Handbook of Colic by White 
and Edwards. This breaks down into vari-
ous types of colic as follows:

■  Mild idiopathic (of unknown cause) 
colic: 83%. “I suspect that most idio-
pathic colics are impactions,” Free-
man commented.

■  Impaction: 7%. “Those related to diet 
are mostly from fine-textured coastal 
Bermuda grass, particularly in the 
Southeast,” he reported.

■  Gas/spasmodic colic: 4%. “Gas is as-
sociated with all colics,” he noted.

■  Intestinal strangulation (twist-
ing): 3%. “Strangulations require  

surgery,” he stated.
■  Gastric (stomach) rupture: 2% 
■  Enteritis (intestinal inflammation): 

1%. “Enteritis mostly manifests as di-
arrhea, but there are other manifesta-
tions as well,” Freeman said.

Colic can result from odd non-food 
things horses eat as well. “Horses are sup-
posed to be picky eaters,” he commented. 
“But all of us who do colic surgery have 
these little trophies to disprove that theory 
(part of a lead rope, sand, gravel chunks, 
etc.). One horse I treated ate nipped-off 
clinches (pieces of horseshoe nails left af-
ter farriers clinch and clip the nails when 
setting shoes) from the ground and en-
teroliths (solid rocklike masses in the gut) 
formed around it. These can be as big as a 
football, but usually they’re softball size.”

Prognosis varies with the type and loca-
tion of the colic. For example, Freeman re-
ported that lesions of the large colon have 
a better prognosis than those of the small 
intestine, and the prognosis for a strangu-
lated (twisted) intestine is not as good as 
that for a non-strangulating lesion.

You Can Fight Colic
Freeman described these steps to help-

ing your horse survive colic:
Establish a solid working relationship 

with your veterinarian, preferably before 
the horse gets sick. Include the veterinar-
ian at the referral hospital if you can, he 
recommended.

Record observations and a chronol-

ogy of events. Observe your horse when 
he’s normal so you can recognize the  
abnormal. It’s not a bad idea to keep a log 
of observations if you notice a change in 
behavior. 

Contact your veterinarian at first signs 
of colic. 

Don’t treat the horse yourself—especially 
don’t give Banamine (flunixin meglumine) 
in the muscle! Myositis (voluntary muscle 
inflammation) is one complication. “I have 
seen three horses that by the time they got 
to clinic, their colic was over, but they died 
from the myositis,” recalled Freeman. “It’s 
not a risk you want to take.”

Do not repeat Banamine doses fre-
quently. The full dose should only be given 
once or twice a day. Kidney damage can 
result because the horse is often already 
dehydrated from not drinking. “The odds 
are low, but when it happens, that’s it. You 
can’t bring the kidneys back,” said Free-
man. Repeated doses can mask signs of 
pain from colic.

Freeman also discussed the value of sev-
eral on-farm treatment and management 
practices for colic:

Painkillers “We have all these great 
painkillers now, but signs of pain are 
what you use to see how the horse is 
recovering or not,” Freeman cautioned. 
“Don’t say your horse is a baby about his 
clinical signs. They’re a lot tougher than 
you think. Some horses show little pain 
even with severe problems. But if they 
paw, look at their flanks, roll, etc., after 

This graph shows the results of studies on U.S. horses, horses in the Virginia-Maryland region and in MIchigan, 
and horses in the United Kingdom based on incidence, mortality, and surgical risk per 100 horses per year.
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getting painkillers, that’s bad.”
Walking does prevent injury to horses, 

people, or property, he said. However, 
walking a horse excessively might mask 
signs of deterioration, he warned; stop fre-
quently to assess the horse’s demeanor. If 
he needs surgery, walking won’t help. 

Feed/Water Do not feed horses until 
colic is resolved, as this makes it worse, 
he warned. “I’ve seen a lot of really sick 
horses still eat,” he said. “They’re amaz-
ingly tough; far tougher than we are. It’s 
not unusual for a colicking horse to have 
a good appetite.” He also noted that water 
might not be recommended if the horse’s 
stomach is already distended; adding wa-
ter might rupture the stomach. Your vet-
erinarian can examine the horse and tell 
you whether he should have water.

Oral medications Don’t give these to a 
colicky horse, recommended Freeman.

Surgical vs. Medical Colic
Freeman said “referral” to a veterinary 

hospital for a colic case might in-
clude any of the following scenar-
ios:

1) “Your vet has decided that 
colic is too severe to be managed 
on the farm. The horse needs to be 
monitored and observed closely. He 
might not need surgery—maybe 
50% of horses referred don’t need 
surgery. Perhaps it’s the therapeutic 
trailer ride,” he said with a smile. 

2) The horse might need surgery, more 
intensive pain management, and/or more 
advanced diagnostic methods.

3) You can’t watch the horse forever; you 
might have to go to work or somewhere 
else, and if he’s at hospital, someone will 
be watching him continuously.

“We’re probably 80% accurate on mak-
ing that choice of whether a horse should 
be referred,” he reported. Medical colics 
(those that can usually be managed with-
out surgery) include impactions from feed 
material and colics due to inflammation 
(from enterocolitis, or inflammation of 
the small and large intestines; colitis, in-
flammation of the large intestine only; or 
proximal enteritis, inflammation of the up-
per gastrointestinal tract). Surgical colics 
include strangulations, displacements, and 
nonresponsive impactions.

Evaluating Colicky Horses
“When we work up a colicky horse, we 

get a history, what drugs he’s been given 
and when (this is very important), do a 
physical exam, and check his cardiovas-
cular system (this is critical; it tells us if 
he’s in shock),” said Freeman. “We pass a 
stomach tube to see if there is reflux (back-
flow of stomach contents via stomach 
tube). Fluid in the gut will back up from 
the obstruction all the way to the stomach, 
so reflux is a diagnostic test, and it helps 
the horse feel better. The more reflux you 
have, the closer the obstruction is to the 
stomach. We usually see reflux with small 
intestinal disease, but not large intestinal 
disease.”

He said he might also test peritoneal 
fluid (from the abdominal cavity); bloody 
color means the affected gut is probably 
dead. That is not a good sign. Rectal pal-
pation might also be employed, or ultra-
sound, which is non-invasive and can be 
used to evaluate the whole abdomen to a 
depth of about six inches or so. Ascarids, 
intussusceptions (telescoping of one por-
tion of intestine into another), and a vari-
ety of intestinal changes can be seen with 
ultrasound, he said. 

Some bowel displacements can be cor-
rected by anesthetizing the horse and roll-
ing him and/or using other nonsurgical 
treatments. However, if a diagnosis can’t 
be reached with the aforementioned pro-
cedures, surgery might be used for diagno-
sis as well as treatment, he noted. During 
surgery, bowel can be replaced if it is out 
of position, its contents can be removed 
(enterotomy), and it can be cut out if it is 
strangulated and dead. If this occurs, the 
healthy bowel on either side is stitched to-
gether (anastomosis). 

Some horses might need a second sur-
gery for complications, he reported.

Endotoxemia
Endotoxemia can occur with various in-

fections or a strangulating lesion. Freeman 
said that when the gut is strangulated and 
black, it’s dead—its surface cells die and its 
contents, which are full of endotoxin from 
bacteria, can get out into the bloodstream. 
Endotoxin makes the horse sick and causes 

the most serious complications of colic. 
“Endotoxin itself is not damaging, but 

cells overrespond to it,” he explained.  
“Flunixin (flunixin meglumine, or 
Banamine) is helpful because it blocks 
the body’s response to endotoxin. There 
is some evidence that flunixin might in-
terfere with healing of the small intestine, 
but it is doubtful that that effect is enough 
to not use it in these horses until we get a 
better drug for treatment of pain and en-
dotoxemia.”

How do you know if a horse has endo-
toxemia? If you see a red ring around the 
tops of his gums. “We call this a toxic ring,” 
said Freeman. “Also, some horses so de-
pressed the owners think he’s quieter and 
getting better. But if he’s got red gums and 
is in shock, with his skin cold and clammy, 
he’s got severe endotoxic shock and he is 
not getting better.”

Surgery Aftercare 
After surgery, the horse will need fre-

quent monitoring and physical exams, pos-
sibly antibiotics, fluid therapy, pain medi-
cation, and a gradual return to hay and 

water. He’ll be hospitalized for four 
to seven days, said Freeman, then 
he’ll need 60 days of rest at home 
before resuming normal activity. He 
recommends stall rest only for Days 
one to 14, then stall rest with hand 
walking on Days 15-30. If the horse 
is quiet, he can be placed in a small 
paddock or round pen if the incision 
is healthy for Days 31-60.

Feeding can resume when the surgeon 
thinks it’s safe, usually 18-36 hours after 
surgery, and water should be provided free 
choice. “The bowel doesn’t recover from 
surgery right away; initially it has lower 
motility called postoperative ileus,” said 
Freeman. “Start with feeding little hand-
fuls of hay and see how he handles it. 
Watch for feces; that means the plumbing 
is working.” 

Antibiotics will often be given for two to 
three days to inhibit infection at the surgi-
cal site. Banamine is usually given for at 
least two days to inhibit pain and inflam-
mation. Check your horse’s temperature 
(normal is 99.5-100.5°F) and report fevers 
to your veterinarian. Why not give antibi-
otics for a longer period? They don’t kill 
everything, said Freeman, and if you get 
antibiotic-induced diarrhea, you might 
lose your horse. 

“It kills off good bacteria and the bad 
ones take over,” he said. “I like to keep any 
antibiotic treatment as short as possible. 

“People think a horse after 
colic surgery is finished, 

but that’s not true,” 
Dr. Freeman said. 
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Plus it’s a little like showing the enemy your 
weapon—they get resistant. Some major 
hospitals have been closed because of out-
breaks of antibiotic-resistant salmonella.”

Most horses will be quiet from the stress 
of the disease and surgery, and some might 
lose weight. Mild colic might also occur; 
report this to your veterinarian. 

Possible incision problems include infec-
tion and hernia. “You’ll always get swelling 
along the incision,” said Freeman. “Get the 
veterinarian to look at it if you’re worried 
or if it’s draining fluid. This can lead to a 
weakened incision and hernia. Hernias 
aren’t life-threatening; mares have had 
foals with them, and horses have competed 
with them. Some people have killed horses 
because of hernias; don’t do that! Some 
hernias even self-resolve.”

Ponies vs. Horses vs. Drafts
Freeman said that light-breed horses 

tend to come through colic surgery better 
than heavy horse breeds. Why? 

“Everything is big, everything inside 
them is big, so the surgery takes longer and 
they’re lying on that huge muscle mass for a 
long time—some can’t get up after surgery 
because of muscle damage,” he explained. 
“That’s one of our challenges—improving 
their success rate.”

But it’s not a case of smaller is better—
Miniatures and ponies have issues, too. 

“When they’re off feed, they will  

mobilize fat stores (full-sized horses don’t 
do this as much),” he noted. “They will 
end up with hyperlipidemia (a lot of fat 
mobilized into the bloodstream) and end 
up with liver damage, so they don’t do well 
either. They come through surgery fine, 
the surgery is very easy, but because they 
didn’t eat before or after surgery, they need 
to be fed via tube, IV, whatever, or they’ll 
die from hyperlipidemia.”

Life After Colic Surgery
“The first six months after surgery is the 

critical period, and if you get to one year 
after surgery, you can relax a little,” Free-
man said. 

“People think a horse after colic surgery 
is finished, but that’s not true,” he stated. 
“We now know that many of these horses 
go back to very top-level performance. 

“For example,” continued Freeman, 
“Left Bank was a Thoroughbred racehorse 
who colicked as a 2-year-old and had some 
small intestine removed. He raced from 
two to five years old, and had 24 starts and 
14 wins (three of them Grade 1 stakes). He 
won $1.4 million lifetime and set records. 

“A steeplechaser named Victorian Hill 
had large colon torsion and resection; he 
raced for five years and won $296,000 af-
ter surgery,” he added. “He was a leading 
steeplechaser at the end of his career.

“There’s no longer a perception that if a 
horse steps on the trailer for colic surgery, 

he’s not coming back,” Freeman said.

Owner Responsibilities
An owner’s job involves preparation, says 

Freeman. He suggested:
■  If your horse is boarded, provide your 

contact information, assign respon-
sibility for care decisions in your ab-
sence, provide insurance information, 
and establish limitations on treatment, 
if any. 

■  Be prepared for emotional trauma; 
think about what you’d do in this 
situation ahead of time to avoid the 
“trapped-owner syndrome.” It’s hard 
to make decisions at 3 a.m. when you 
can’t call anyone. 

■  Maintain a positive relationship with 
your veterinarian and referral hospi-
tal.

■  Remain educated, but keep an open 
mind; there are many differences of 
opinion on colic treatment practices.

Prevent the Problem 
What can you do to avoid this mess? 

Minimize abrupt management and diet 
changes, and keep plenty of fresh wa-
ter available at all times, said Freeman. 
Maximize grazing time, feed good-quality 
roughage and few concentrates, and main-
tain a good deworming program.

Click HERE for more news and the lat-
est research information on colic. h

Colic can strike any horse at any age for a myriad of reasons—there’s impaction colic, gas/spasmodic colic, strangulating colic, and many other versions. 
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Bradley had several options for treatment but he believed passing on surgery would be the 
healthiest choice. “You never know how long it might take to heal an injury like this with a 
5-year-old,” Bradley said. “But it sure makes the decision pretty easy to feed OCD™ Pellets 
as a preventative to all my horses in training.”
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Louisville, KY based trainer, William “Buff” Bradley 
recently chose OCD™ (Optimal Cartilage Development) 
Pellets for use on his Grade i winner Brass hat, who 
experienced a non-displaced fracture in his right front 
ankle during a training session in late July.

“After learning about OCD™ Pellets from Dr. (Doug) 
Beebe,” Bradley said. “We began feeding the full 
strength dose of OCD™  Pellets to Brass hat in August. 
After just 5 weeks on OCD™, we had Brass hat X-rayed 

again and the results were remarkable.”

Brass Hat & Buff Bradley

http://www.ocdequine.com
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Adipobiology (The Study of Fat in 
the Body): An Emerging Field

What exactly does stored fat do to a 
horse’s body? It wreaks serious havoc on 
at least 11 vital body functions. Nat Mess-
er, DVM, Dipl. ABVP, an associate profes-
sor of equine medicine and surgery at the 
University of Missouri (UM), presented a 
compelling discussion of the relatively new 
field of adipobiology—the study of fat and 
its causes and effects. He discussed a paper 
submitted by Philip Johnson, BVSc(Hons), 
MS, Dipl. ACVIM, Dipl. ECEIM, MRCVS, 
professor of veterinary medicine and sur-
gery at UM. 

Excess body fat (both subcutaneous fat, 
such as the squishy stuff around a horse’s 
tailhead, and visceral fat that accumulates 
near various internal organs) isn’t just an 
unsightly way to store extra calories. Re-
searchers are learning that fat—or adipose 
tissue as it’s scientifically called—is much 
more active biochemically in many species 
than was previously thought (particularly 
visceral fat), noted Johnson in his paper. 
Fat produces more than 100 substances 
(collectively called adipokines or adipocy-
tokines) that can affect:

■  Lipid and glucose homeostasis (nor-
mal fat and glucose balance in the 
body); 

■  Inflammation; 
■  Hemostasis (control of bleeding); 
■  Osteogenesis (bone production); 
■  Hematopoiesis (formation and devel-

opment of blood cells);
■  Complement activities (complement 

is a sequence of proteins in the blood 
that work to help the animal respond 
to inflammatory and infectious chal-
lenges);

■  Reproduction; 
■  Angiogenesis (development of blood 

vessels in tissue); 
■  Blood pressure; and 
■  Feeding behavior.
In horses, adipokine-mediated altera-

tion of these body functions can cause or  

 contribute to chronic inflammation, met-
abolic problems such as insulin resistance 
and possibly pituitary pars intermedia dys-
function (Cushing’s disease), circulatory 
(blood vessel) compromise, and increased 
risk of laminitis. Also, hyperglycemia (high 
blood sugar, which is common in horses 
with severe metabolic syndrome) has been 
shown to generate oxidative stress—the 
production of oxygen free radicals that can 
damage many kinds of tissues. 

“In fact, adipokines have recently been 
claimed to represent the ‘missing link’ 
between IR (insulin resistance) and car-
diovascular disease in humans,” said John-
son. For example, he noted that the branch 
of the coronary artery passing through an 
area of fat storage is the one most likely to 
develop arthrosclerosis (progressive nar-
rowing and hardening of the artery, which 
can lead to a heart attack or stroke). Local 
effects of hormones produced by that fat 
deposit have been implicated as the cause.

Obesity and Insulin Resistance
Even if a horse is fat, if he is insulin- 

resistant, the cells in his body that depend 
on insulin for glucose uptake (generally 
skeletal muscle cells, as well as liver and 
fat cells) are actually starved for energy—
the glucose they should be getting from 
food metabolism. “Decreased movement 
of glucose into the cell through glucose 
transporters (GLUT-4 in this case) in the 
cell membrane … is the first step that is 
defective in human insulin resistance,” ex-
plained Johnson. This can occur when fat-
ty acids in skeletal muscle directly inhibit 
insulin activation of glucose-transport ac-
tivity, he noted. 

Not all obese horses develop insulin 
resistance, and not all insulin-resistant 
horses are obese, noted Messer. “But IR- 
associated medical problems are more 
likely to develop in concert with obesity in 
individuals born with IR,” he said. “Obe-
sity may be an ‘add-on’ risk factor.”

obese Horses
By CHriSTy WEST

Researchers are learning that fat is much more active biochemically in many species than was previously 
thought. Fat produces more than 100 substances that can affect many functions of the horse’s body.
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Bradley had several options for treatment but he believed passing on surgery would be the 
healthiest choice. “You never know how long it might take to heal an injury like this with a 
5-year-old,” Bradley said. “But it sure makes the decision pretty easy to feed OCD™ Pellets 
as a preventative to all my horses in training.”
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Louisville, KY based trainer, William “Buff” Bradley 
recently chose OCD™ (Optimal Cartilage Development) 
Pellets for use on his Grade i winner Brass hat, who 
experienced a non-displaced fracture in his right front 
ankle during a training session in late July.

“After learning about OCD™ Pellets from Dr. (Doug) 
Beebe,” Bradley said. “We began feeding the full 
strength dose of OCD™  Pellets to Brass hat in August. 
After just 5 weeks on OCD™, we had Brass hat X-rayed 

again and the results were remarkable.”

Brass Hat & Buff Bradley
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Obesity and Laminitis
“Compelling experimental data have 

been published to suggest that glucose is 
essential for the health and strength of 
the equine hoof-lamellar interface,” noted 
Johnson. “Hemidesmosomes (HD) rep-
resent the important attachment link be-
tween keratinocytes (hoof wall cells) and 
the underlying lamellar basement mem-
brane (attaching the coffin bone to the 
hoof wall). Keratinocyte glucose starva-
tion (from the aforementioned decreased 
movement of glucose into the cells) may 
weaken HD, which leads to separation of 
the keratinocyte from the basement mem-
brane. Situations associated with cell- 
glucose starvation, such as IR, might in-
crease the risk for laminitis.” 

He noted that it remains to be seen 
whether hoof keratinocytes depend (to any 
extent) on insulin for their glucose supply; 
this information is currently unknown.

In obese horses insulin resistance might 
also contribute to widespread inflammation 
and, thus, vasoconstriction (narrowing of 
the blood vessels), which is the case in hu-
man metabolic syndrome, Johnson added. 
“By so doing, IR may, in turn, promote the 
risk of laminitis. The equine hoof-lamellar 
microvasculature is extremely sensitive to 
vasoconstrictors (anything that constricts 
blood vessels),” he explained. Therefore, 
adipokine-induced vasoconstriction would 
pose another pathway for causing laminitis 
in obese horses.

Glucocorticoids and Obesity
Additionally, glucocorticoids have been 

implicated as a cause of both laminitis and 
IR. “Our team has been interested in the 
role that glucocorticoids (corticosteroid 
drugs or hormones that are involved in 
carbohydrate metabolism and the body’s 
response to stress) might play in terms of 
risk of laminitis,” Johnson commented. 
“Newer work in humans suggests that 
glucocorticoids play a critical role in the 
development of visceral obesity and meta-
bolic syndrome.

“Glucocorticoids also cause expansion 
of adipose tissues in the body,” he noted. 
“If present in sufficient quantity (as in the 
obese state), locally generated cortisol (of-
ten called stress hormone) will both stimu-
late further local adipogenesis (fat deposi-
tion) and contribute to IR.

“Circumstances under which individu-
als might be influenced by the action of 

excess glucocorticoids include Cushing’s 
syndrome, the administration of synthetic 
glucocorticoids for therapeutic purposes, 
and stress,” he wrote.

Treating Obesity
Unfortunately, “Obesity in horses is of-

ten desirable to owners,” said Messer. 
“There clearly exists a need for objective 

criteria by which horses might be ‘scored’ 
in terms of whole-body adiposity (such as 
the body mass index used in human medi-
cine),” Johnson noted. 

He added that a major goal of adiposity 
research focuses on identifying therapeu-
tic strategies that effectively reduce the 
ratio of pro-inflammatory (inflammation- 
causing), insulin-desensitizing adipokines 
to anti-inflammatory, insulin-sensitizing 
adipokines. Owners need to control obesi-
ty now by properly managing horses’ diets 
and increasing exercise levels. 

Messer summarized his presentation 
quite succinctly: “You’ve seen what fat cells 
can do today. Until we get rid of excessive 
fat cells, we’ll have all kinds of problems.”

Obesity and Insulin Resistance
Nicholas Frank, DVM, PhD, Dipl. 

ACVIM, associate professor of large ani-
mal clinical sciences at the University of 
Tennessee, discussed the causes, clinical 
signs, and management of insulin resis-
tance in horses, and its link to laminitis. 

“Insulin resistance can be defined as fail-
ure of tissues to respond appropriately to 
insulin,” said Frank. “Insulin is secreted by 
the pancreas to move glucose (sugar from 
digestion of food) into tissues when it’s 
readily available (after meals).”

There are three types of insulin resis-
tance. “Compensated IR is the most com-
mon form; this is when the pancreas se-
cretes more insulin to achieve the same 
effect (hyperinsulinemia),” he explained. 
“Uncompensated IR is when pancreatic 
beta cells (the source of insulin) fail, so 
blood glucose concentrations rise and in-
sulin levels are variable; this is fairly rare. 
An extremely rare event is Type 2 diabetes 
mellitus (caused by insufficient production 
of insulin or by resistance of target tissues 
to the effects of insulin), which describes 
advanced pituitary pars intermedia dys-
function (PPID, or Cushing’s). This results 
in hyperglycemia (high blood sugar) and 
glucosuria (sugar in the urine).”

Insulin resistance is a part of equine 
metabolic syndrome (EMS). Said Frank, 
“There are three criteria for identifying the 
horse with EMS: Insulin resistance, prior 

(founder lines) or current laminitis, and 
general obesity or regional adiposity (areas 
of abnormal fat deposition such as a cresty 
neck or fat pads near the tailhead). It has 
a genetic predisposition—the ‘easy keeper,’ 
or the horse that could stay fat on fresh air, 
is more likely to have EMS.”

Insulin Resistance and Laminitis
There are three theories on why insulin 

resistance might contribute to laminitis:
1. It decreases the amount of glucose 

getting into hoof tissue cells, which could 
starve them and hamper their function.

2. Insulin resistance causes decreased 
peripheral vasodilation (contraction of 
blood vessels at the extremities, such as in 
the hoof). Decreased blood flow to the foot 
means less nutrition for the tissues and 
likely less healthy tissues. 

3. When adipose tissues reach their ca-
pacity for fat storage, they can become 
stressed and release cytokines, causing a 
pro-inflammatory state. This could lower 
a horse’s threshold for laminitis. Thus, a 
smaller trigger could cause laminitis—less 
of a carbohydrate overdose, for example.

Whatever its mechanism of action might 
be, insulin resistance has been linked to 
laminitis. Frank described a study of a Vir-
ginia pony herd that found insulin sensitiv-
ity could even predict laminitis: “Measuring 
their insulin sensitivity predicted laminitis 
would occur in 13 ponies, and it actually 
developed in 11 (85%). This was the first 
paper saying insulin sensitivity had some-
thing to do with laminitis.”

The Role of Obesity in IR
“Not all obese individuals are insulin- 

resistant, and not all IR-affected horses are 
obese. But IR-associated medical problems 
are more likely to develop in concert with 
obesity in individuals born with IR,” said 
Messer. “Thus, obesity may be an ‘add-on’ 
risk factor,” much as obesity in humans 
contributes to diabetes. 

“The obese ‘easy keeper’ is poorly de-
fined scientifically,” Frank said. “Presum-
ably this characteristic is inherited as a 
difference in metabolism where the horse 
is able to maintain weight on fewer calo-
ries—he’s evolutionarily adapted to live on 
less food in harsh conditions. When you 
take this adapted horse and put him on a 
high-carbohydrate diet (including good 
pasture), he tends to become obese. Grain 
can make it even worse. 

The theory of how obesity contributes 
to insulin resistance is as follows, he said: 
“The accumulation of lipids (fat molecules 
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or diacylg lycerol) in cells alters the normal 
signaling events within the cell. Skeletal 
muscle is the most susceptible to this. The 
theory is that as animal gets more obese, 
intracellular lipids interfere with insulin 
activity. Insulin resistance develops as lip-
ids disrupt insulin receptors. Initially this is 
a reversible process, but chronic IR causes 
irreversible damage.”

Hold the Grain, Please
Management of insulin resistance might 

lower the risk of laminitis, and one of 
the  cornerstones of management is diet. 
“Think of these horses as being in a pre-
diabetic state,” Frank said. “They need to 
exercise more and take in less sugar.” 

He made these recommendations:
■ Take obese horses off sweet feed, they 

don't need it anyway. 
■  Consider a grazing muzzle. 
■ Don’t overfeed them.
■  Feed hay lower in nonstructural car-

bohydrates (NSC; forage testing labs 
can tell you a hay’s NSC content). 

■  Induce weight loss by feeding hay ini-
tially at 2% of the horse’s current body 
weight, decreasing to 1.5% of current 
body weight, then finally dropping to 
1.5% of ideal body weight.

■  Consider pergolide treatment in hors-
es with EMS to stave off PPID. 

■  Exercise horses to decrease weight.
If an insulin-resistant horse develops 

laminitis, Frank recommended the follow-
ing management practices:

■  Take the horse off pasture entirely— 
remove some horses permanently, but 

most temporarily.
■  Keep the horse in a dry lot.
■  Hand-walk him for exercise once his 

feet are stabilized.
■ If he's obese, feed low-sugar hay.
■  If he’s lean, feed hay plus a low-NSC 

feed.
■  Consider strategic use of levothyroxine 

(generally used as replacement thera-
py in reduced or absent thyroid func-
tion) for three to six months in obese 
horses. However, “We are not treating 
hypothyroidism!” he stated. “That con-
dition is extremely rare in horses. We 
are using it to accelerate metabolism 
(to decrease body weight).”

Frank said in an ongoing study, horses 
in a dry lot and given levothyroxine (Thy-
ro-L; Lloyd Inc., Shenandoah, Iowa) lost 
an average of 62 kg, compared to 25 kg 
lost by horses in a dry lot without evothy-
roxine. 

Take-Home Messages
The following facts should be considered 

if you have a horse that is showing signs 
of becoming overweight or having insulin 
resistance. 

■ Not all obese horses have EMS, and 
not all horses with EMS are obese. 

■ Diet and exercise are the main man-
agement and prevention strategies. Own-
ers should avoid feeding concentrates and 
control affected or at-risk horses’ exposure 
to pasture. 

■ Levothyroxine can be given to reduce 
body weight and increase insulin sensitiv-
ity for three to six months. 

Cushing’s Disease: Challenges of 
Diagnosis and Treatment

We know Cushing’s disease (or pituitary 
pars intermedia dysfunction—PPID--as it’s 
more scientifically called), simply put, is 
an “old-horse disease” that results in me-
tabolism disturbances and an abnormally 
heavy hair coat. But when it comes to test-
ing and treatment, there are about as many 
opinions as there are people to ask. Luckily, 
Harold Schott, DVM, PhD, Dipl. ACVIM, 
professor of large animal clinical sciences 
at Michigan State University (MSU), dis-
cussed the challenges of PPID diagnosis 
and treatment.

“Owners have really pushed us to learn 
more about this disease,” he began. “Un-
fortunately, I might not leave you with a 
totally clear picture, because a lot of what 
we know is still based on experience rather 
than scientific data.”

Pituitary pars intermedia dysfunction 
describes altered activity of the pars inter-
media lobe of the pituitary gland. Schott 
first described the prevalence of PPID clini-
cal signs seen in various studies: hirsutism 
(excessive haircoat) 47-100% of affected 
horses; muscle wasting, 35-88%; chronic 
laminitis, 24-82%; polyuria/polydipsia (ex-
cessive urination and chronic, excessive 
thirst/intake of fluid), 17-76%; hyperhidro-
sis (excessive sweating), 14-67%; abnormal 
fat deposition, 9-67%; chronic infections, 
27-48%; lethargy, 43-82%; neurological 
signs, including seizures, 6-50%

“My subjective impression is that age 
at onset of clinical signs is important; the 
younger ones (at onset) do worse,” said 
Schott. 

“Laminitis is the clinical problem we 
deal with the most,” he commented. “It’s 
our main reason for looking at these hors-
es. Here’s take-home message #1: Evalua-
tion for PPID is warranted in horses more 
than 15 years old that develop insidious 
(gradual) onset laminitis.”

Diagnosing PPID
Unfortunately, no perfect PPID test (one 

that is 100% accurate with a single-sample 
test) yet exists. Schott noted that 11 tests 
are possible, from simple evaluation of 
clinical signs (“over-the-fence” diagnosis of 
hirsutism) to various measures of hormone 
levels in blood plasma and urine.

“The dexamethasone suppression test 
(DST) is considered by many to be the gold 
standard diagnostic test, probably because 
of experience with it rather than actual 
data,” he commented. “It’s the most widely 
accepted test, the samples are stable (less 
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Owners should avoid feeding concentrates and control affected or at-risk horses’ exposure to pasture.
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affected by variations in handling), and 
cortisol measurement is readily available 
(at labs).” 

The test is based on the fact that one pi-
tuitary pars intermedia hormone product 
stimulates the adrenal glands to produce 
excess cortisol (often termed stress hor-
mone). 

Schott explained that the DST involves 
measuring cortisol, giving the horse dexa-
methasone (a steroid analogue that is used 
in this case to suppress cortisol stimulation 
from another lobe of the pituitary gland) in 
the late afternoon, then measuring plasma 
cortisol the next morning (15 and 19 hours 
after dexamethasone administration). Cor-
tisol levels greater than 1 ug/dL at those 
times support a diagnosis of PPID.

Disadvantages: The DST requires three 
client visits (although the test can be modi-
fied to two visits), it is reported to exac-
erbate laminitis in rare cases (although 
Schott noted this observation is poorly 
documented), its results are not always re-
peatable, and it might miss early PPID. 

He briefly discussed several other hor-
mone tests and their accuracy levels, not-
ing that researchers are finding significant 
seasonal variation in hormone levels and, 
thus, seasonal variation in test results, even 
on the same horses. 

“Take-home message #2 is that seasonal 
variation complicates diagnostic testing—
endocrine testing is not recommended 
from mid-August to mid-November be-
cause we have difficulty interpreting the 
results,” he cautioned. 

In addition to hormone testing, re-
searchers often will evaluate pituitary 
gland tissue of research horses post-mor-
tem to try to correlate histological (tissue) 
characteristics with hormone test results 
and clinical signs. Schott described a 
study that found lesions were common in 
both the pars intermedia and pars distalis 
regions of the pituitary gland. There was 
one other notable feature of the horses 
that were examined—they were all clini-
cally normal. 

“Based on this (‘abnormal’ tissue find-
ings in horses that had no clinical signs of 
disease), I’m not sure histological exami-
nation is the way to go,” he opined. “Take-
home message #3 is that hirsutism is still 
the most accurate diagnostic feature (iden-
tifying 86% of affected horses). So why test 
horses further? To evaluate their response 
to treatment!”

Treating PPID
“Many cases do fine with management 

changes alone,” said Schott. “This might 
include body clipping, regular hoof care, 
nutrition changes (such as reducing sugars 
and other rich carbohydrates), and good 
dental care to ensure proper eating for 
these older horses. 

“Whether a horse needs medication and 
when that should be started is decided on 
an individual basis,” he added. “When a 
horse is put on medications, I recommend 
twice-annual reassessment—clinical exam-
ination and glucose/endocrine (hormone) 
testing. If needed, we adjust medication 
dosing, then retest the horse in 30-60 days 
to make sure his (hormone) responses are 
in the appropriate range.”

There’s also the issue of the horse that 
is a possible PPID case, but it’s between 
August and November, so testing is of lit-
tle value (see take-home message #2). In 
these cases, “if the owner can afford it, we 
might treat the horse for a few months just 
in case, then try to take him off medica-
tions and test to see if it’s truly warranted,” 
Schott commented.

For confirmed cases, “Is continuous 
treatment required?” he asked the audi-
ence. “We don’t really know. Epidemiologi-
cal studies are hard enough, let alone fol-
lowing horses for 10 years (for the research 
needed to answer this question).”

Medication options for PPID include 
pergolide, cyproheptadine, trilostane, 
and chasteberry extract. One disadvan-
tage is that no treatment is currently  

FDA-approved for PPID in horses. 
pergolide Schott described several stud-

ies that found this once daily medication 
to be a superior treatment in terms of im-
proved hormone test results and owner as-
sessment of improvement, although the lat-
ter might have also been due to improved 
management. 

Disadvantages are that it’s expensive 
(there’s a cheaper compounded product 
available, but you have quality and liability 
concerns), it causes transient inappetence 
in some (less than 10% of horses), and it 
causes lethargy (depression) in rare cases, 
he said. 

cyproheptadine “This medication used 
to be less expensive than pergolide; now it’s 
more expensive,” Schott commented. Some 
have suggested that it might act synergisti-
cally with pergolide, but he said there were 
no studies proving this. 

Disadvantages include limited efficacy, 
no pharmacological data, increasing price, 
and compounded product quality/liability 
concerns.

Trilostane This targets the adrenal gland 
to decrease cortisol production, so it could 
be used with pergolide, Schott comment-
ed. “It was shown to be effective in revers-
ing clinical signs in one study in the United 
Kingdom,” he added. “But adrenal cortex 
hyperplasia (overgrowth and overactivity) 
is not very common, so trilostane doesn’t 
make sense as a front-line treatment (it 
doesn’t address the pituitary gland dys-
function). 

“Also, it’s not approved for use in horses, 
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Owners of insulin-resistant horses should not feed concentrates and should control exposure to pasture.
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not available in the United States, and pric-
ey,” he added.

chasteberry extract (Vitex agnus castus) 
Schott reported that in one field study of 
this product, all owners reported improved 
demeanor, 22 of 120 horses had improved 
shedding, and no horses showed changes 
in hormone levels. In contrast, another 
study presented at the 2002 AAEP conven-
tion found that 13/14 horses deteriorated 
on the same product.

“Take-home message #4: Spend money 
on better management rather than ques-
tionable products,” recommended Schott. 

Understanding Pituitary Pars Inter-
media Dysfunction (a.k.a. Cushing’s 
Disease)

Pituitary pars intermedia dysfunction—
PPID, or Cushing’s disease—is the most 
common disease of horses and ponies 15 
years of age or older. Although it’s not fully 
understood yet, researchers are learning 
more about how to treat and prevent it. Di-
anne McFarlane, DVM, PhD, Dipl. ACVIM, 
assistant professor of physiological scienc-
es at Oklahoma State University’s Center 
for Veterinary Health Sciences, discussed 
normal and abnormal function of the pitu-
itary pars intermedia lobe of the pituitary 
gland. 

“The horse has three distinct lobes of 
his pituitary gland—the pars distalis, pars 
intermedia, and pars nervosa,” she began. 
“Each produces different hormones.”  

The pars intermedia produces a pro-
tein called pro-opiomelanocortin POMC) 
that is converted into adrenocorticotropin 
(ACTH). This, in turn, is processed into 
several different hormones: 

h Alpha-melanocyte stimulating hormone 
(alpha-MSH), a potent anti-inflamma-
tory hormone that plays a role in skin 
coloring, appetite/satiety balance, and 
fat metabolism.

■ Beta-endorphin, an endogenous (origi-
nating within the body) opioid that 
provides analgesia and behavioral 
modification and suppresses immune 
responsiveness and vascular tone (the 
degree of blood vessel constriction). 

■ Corticotrophin-like intermediate lobe 
peptide (CLIP), which stimulates insu-
lin release. 

Seasonality of Hormones
Season has been recently found to play a 

big role in secretion of some pars interme-
dia hormones in horses; this was already 
known in many other species (humans, 
hamsters, sheep, and weasels). Alpha-MSH 

levels are highest in the fall, coinciding 
with peak body weight, appetite, and body 
condition in sheep. 

This seasonal increase might occur in 
horses and ponies as well, “to metaboli-
cally prepare them for a decrease in acces-
sible food observed in the wild in winter,” 
explained McFarlane. “If so, dysregulation 
of this pathway might be associated with 
abnormalities in body weight and fat stor-
age.” This might also explain the heavy 
haircoat of horses with PPID—it’s literally 
a winter coat gone wild. 

“Ponies show a much greater response 
to seasonal hormone changes than horses,” 
she added. 

Why is seasonality relevant? Given the 
increased activity of pars intermedia hor-
mones in the fall, you’re more likely to 
see clinical signs, false positive tests, and 
PPID-associated laminitis in fall, said Mc-
Farlane. This might have implications for 
treatment as well.  

“It’s possible that we might be able to 
treat affected horses (medically) in sum-
mer and fall when their hormones are 
highest, and wean them off medications in 
winter and spring,” she theorized. “This is 
untested, but it’s something to think about 
for mild cases.”

What Causes PPID?
While several mechanisms for PPID 

have been proposed, McFarlane suggested 
that it is a neurodegenerative disease. This 
seems to be supported by the fact that her 
research has found almost no dopaminer-
gic (dopamine-producing) neurons in the 
pars intermedia of affected horses, while 
there are quite a few in young horses or 
unaffected horses of similar age. 

The lack of dopamine is critical, as she 
noted that the activity of the pars interme-
dia is normally inhibited (controlled) by 
dopamine. Without dopamine, the pars 
intermedia produces much more hormone 
than it should, causing the clinical signs of 
PPID. 

Similar activity occurs in other spe-
cies when dopamine is experimentally in-
hibited, she reported. This explains why 
the medication pergolide helps so many 
horses with PPID—it replaces dopamine 
activity and thus inhibits pars intermedia 
hormones.

It also explains why another popular 
treatment—trilostane—doesn’t always 
work as well. McFarlane explained that 
trilostane acts on the adrenal gland to con-
trol secretion of cortisol hormone—”stress 
hormone.” This helps control biochemical 

stress, but it doesn’t act on the originating 
problem in the pars intermedia. 

“I’m hesitant to recommend trilostane 
partially because it is only available com-
pounded, and because it doesn’t act against 
the inciting factor,” she noted. “Pergolide 
treats in three ways: It protects neurons, 
adds dopamine, and has antioxidant activ-
ity.”

Why would a horse’s dopaminergic 
neurons degenerate? McFarlane specu-
lated that oxidative stress, which is more 
prevalent in PPID horses, and misfolding 
of a protein called alpha-synuclein, a nerve 
terminal protein, might play large roles. 
Misfolding (improperly developing into 
a form other than its characteristic func-
tional shape) of this protein can be caused 
by oxidative stress as well. An interesting 
side note is that this pathway of disease is 
the same as that proposed for Parkinson’s 
disease in humans, and many biochemical 
features of Parkinson’s closely resemble 
features of PPID in horses. 

“Dopaminergic neurons are particularly 
vulnerable to oxidative damage, because 
dopamine metabolism itself produces free 
radicals (chemically active atoms or molec-
ular fragments that are missing electrons 
and damage large molecules within cells 
while attempting to achieve a more stable 
configuration),” she commented. Other 
contributing factors might include inflam-
mation and mitochondrial dysfunction 
(altered activity in the parts of cells that 
produce energy for carrying out the cell’s 
functions). 

PPID Prevention
“I think obesity drives chronic stress, 

which is a risk factor for neurodegenera-
tion,” opined McFarlane. “If we’re going 
to prevent disease, controlling obesity will 
be very important. Also measure selenium 
(an antioxidant mineral that horses need 
in small quantities) and address that if 
needed, and keep in mind that antioxidant 
therapy might slow progression of the dis-
ease.  

“Mitochondrial dysfunction is known 
to be a contributing factor to Parkinson’s 
disease, and agricultural chemical usage 
contributes to Parkinson’s in humans—
these chemicals might well affect horses 
too,” she suggested. “Also, ponies and Mor-
gans seem to be more susceptible to the 
disease. What that genetic factor is, we’ll 
understand better with more research. Un-
derstanding the mechanisms of disease is 
essential to knowing how to prevent this 
disease in these animals.” h
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Oral Joint Supplements:  
Do They Work?

In 2005, nutraceutical sales reached 
more than $1 billion for companion ani-
mals. That number is expected to double 
in the next three years. To veterinarians, 
this is a disturbing trend for an industry 
that, for the most part, is unregulated by 
the FDA and has little scientific basis.

Wayne McIlwraith, BVSc, PhD, FRCVS, 
DSc, DrMedVet (hc), Dipl. ACVS, Barbara 
Cox Anthony Chair and Director of Ortho-
pedic Research at Colorado State Univer-
sity (CSU), expressed his concerns about 
the limited information on oral joint sup-
plements, particularly chondroitin sulfate 
and glucosamine. He said it is unclear how 
and when to use supplements because 
many have low bioavailability, poor qual-
ity, low recommended doses, and a lack 
of scientific evidence supporting their ef-
fectiveness. He presented this material on 
the behalf of Stacey Oke, DVM, MSc, and 
Scott Weese, DVM, DVSc, Dipl. ACVIM, 
who could not attend the meeting.

Treatment Goals
When faced with joint problems, veteri-

narians’ treatment goals include control-
ling clinical signs, minimizing pain, and 
improving joint mobility. McIlwraith said 
he would add “prevention of advanced 
degradation of the articular cartilage” to 
those goals. 

“It’s certainly a major quest of our Or-
thopaedic Research Center at CSU that 
we try to find disease modifying instead 
of symptom modifying drugs,” McIlwraith 
said.

He spoke briefly about some of the ad-
verse effects associated with non-steroidal 
anti-inflammatory drugs, as well as some 
corticosteroids. 

“Methlyprednisolone acetate (which is a 

corticosteroid) causes degradative chang-
es in the cartilage—other corticosteriods 
do not,” he said. 

“This industry is proceeding along 
somewhat independent of veterinarians,” 
he continued. “That’s one of the frustra-
tions that we have. We get left out of the 
loop, at least at this stage, on diagnosis and 
recommendations for best therapies.”

Scientist should concentrate on this in-
dustry to regulate inaccuracies and false 
claims. In 2005, nutraceutical pet sales 
exceeded $1 billion and that number is ex-
pected to grow 15-25% per year at least un-
til 2009. At this rate of growth, McIlwraith 
said industry sales will be around $2 billion 

by 2009. His concern lies in the fact that 
“what we’ve showed scientifically has noth-
ing to do with it so far. Most of the growth 
is based on advertising.”

What Are Nutraceuticals? 
“The term ‘nutraceuticals’ is not recog-

nized by the FDA in veterinary medicine. 
It was born from the words nutrition and 
pharmaceuticals,” Mclllwraith said. “A nu-
traceutical is any substance that is a food 
or part of a food and provides medical or 
health benefits including the prevention 
and treatment of disease. 

“The term covers a wide range of prod-
ucts, and it’s hardly specific,” he said. “The 

The latest on 
lameness
By nAnCy S. loving, CHAd MEndEll, Erin rydEr, And CHriSTy WEST

Barbaro, shown here with his University of Pennsylvania New Bolton Center surgeon Dr. Dean Richardson, 
brought worldwide attention to problems of lameness and laminitis.
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FDA Center of Veterinary Medicine con-
siders all veterinary nutraceuticals prod-
ucts as unapproved drugs, as most of these 
products claim to treat or cure disease.”

He noted that policing the nutraceuti-
cals market is a low priority for the FDA. 
These lax regulations contribute to the 
production of poor quality products, such 
as a product with low levels of glucos-
amine compared to what the label states. 
One study showed that only two out of 14 
(14%) products contained the amount of 
ingredients stated on the label.

“Another problem with quality is the 
recommendation of subtherapeutic doses,” 
he explained. “The current recommended 
dosage is 20 mg/kg. A lot of products and 
dosage recommendations don’t meet that 
requirement. 

“A third problem with quality is that 
some products can be contaminated with 
harmful materials such as lead, pesticides, 
and DMSO (dimethyl sulfoxide, an anti- 
inflammatory),” noted McIlwraith. “An-
other issue is products with confusing or 
incorrect label claims as the amount of in-
gredient per scoop weight. The amount of 
active ingredients could not possibly fit into 
the serving size.” 

False or vague product claims are an-
other problem horse owners must face. 
McIlwraith said, “We have problems with 
product claims: ‘Goes to work immediately 
to give your horse maximum joint mobil-
ity and flexibility.’ I know that’s never been 
demonstrated scientifically, at least not 
in published medical journals. ‘Superior, 
one-of-a-kind, therapeutic, nutraceuticals, 
that provides extra-strength, full-spectrum 
support for your horse’. Now, I’ve been 
working in joint disease for a long time, 
and I don’t know what ‘full-spectrum joint 
support’ is.”

Some Facts
Glucosamine is a building block for ar-

ticular cartilage, and it is a source of kera-
tin sulfate and chondroitin sulfate. There 
are three forms of glucosamine (sulfate, 
hydrochloride, or N-acetylglucosamine), 
which are widely regard as safe.

Identifying quality products The gold 
standard is “they have to have in vivo evi-
dence,” McIlwraith said. “In in vitro stud-
ies, the glucosamine doesn’t go through the 
gut.” This means the bioavailability of the 
product can be uncertain because research-
ers haven’t demonstrated its ability to travel 

from the digestive tract to the joint.
Bioavailability “There are two in vivo 

trials that have looked at glucosamine in 
the horse,” McIlwraith said. “One study 
induced synovitis (inflammation of the 
synovial membrane) in clinically normal 
horses and showed that there was no ef-
fect.” Another study showed that in 25 
cases improvement was shown, but no 
control horses were available to compare 
the study horses to. 

McIlwraith said that there have been 
several joint supplement efficacy studies in 
humans. However, these studies are hardly 
useful for horses because the equine’s in-
testinal tract is very different.

Take-Home Message
While glucosamine supplementation is 

very common, there is currently little infor-
mation to assist veterinarians in deciding 
when and how to use these products. Low 
bioavailability of oral glucosamine, poor 
product quality, low recommended doses, 
and a lack of scientific evidence showing 
efficacy of popular oral joint supplements 
are major concerns.

Shock Wave Effects On Nerve, 
Vascular Tissue

Some human and other mammalian 
studies have shown that extracorporeal 
shock wave therapy (ESWT) has adverse 
effects on vascular and nerve tissues, but 

this might not hold true for these struc-
tures in the horse. There have been some 
studies on ESWT’s effects on equine ten-
dons and other large soft-tissue structures, 
but few studies have been done on the ef-
fects on vascular and nerve structures in 
the horse.

In a recent study presented at the 2006 
American Association of Equine Practi-
tioners convention in San Antonio, Texas, 
held Dec. 2-6, researchers used non-fo-
cused ESWT on the vascular bundles in 
the pasterns of one forelimb and one hind 
limb in each of five ponies. Adjacent vas-
cular bundles were used as control areas. 
Each limb was treated with 2,000 pulses at 
a pressure of 2.5 bars and a frequency of 
8 Hz. Scientists monitored the ponies for 
the following 24-hour period. Then they 
euthanatized the ponies and took samples 
of the treated areas. 

“The results of this study suggest 
that non-focused ESWT (evaluated by 
gross examination and histopathology— 
microscopically—in adult ponies) does not 
have any appreciable anatomic or gross 
functional effect on the digital blood ves-
sels in the short-term period,” explained 
Mauro Verna, DVM, MS, Dipl. ACVS, cur-
rently in Argentina, who performed this 
study with colleagues at the University of 
Minnesota.

Verna explained, “No gross evidence 
of skin ulceration was observed 24 hours 

Studies show that unlike in humans, extracorporeal shock wave therapy doesn’t have any adverse effects on 
vascular tissue in horses.
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post-treatment. Light microscopic exami-
nation did not reveal any evidence of clot 
formation, tissue damage, or infiltration 
of inflammatory cells in any of the tunics 
(thin membranous layers of tissue). No ev-
idence of endothelial (lining of the vessels) 
swelling or detachment was noted in any 
of the treated or control slides.”

He said the difference between the hu-
man trials and the horse trials could be 
related to the different type of ESWT used 
(focused versus non-focused). However, 
he said larger studies are needed to better 
determine ESWT’s effect on vascular and 
nerve structures.

Safely Administer Joint Blocks and 
Medicine 

Rumors have circulated in the horse 
world that administering intrasynovial 
anesthesia (joint blocks) and intrasyno-
vial medication in the same joint, on the 
same day, can result in infection within 
the joint. Chad Zubrod, DVM, MS, Dipl. 
ACVS, of Oakridge Equine Hospital in Ed-
mond, Okla., recently took a look back at 
past patients that received intrasynovial 
blocks, medications, or both. His findings 
reveal that doubling up on the procedures 
doesn’t significantly affect the chances of 
infection. 

Zubrod found sepsis occurred in one 
horse out of 500 that received anesthesia 
alone. Intrasynovial anesthesia and medi-
cations were administered to 226 horses, 
none of which had an infection. Medica-
tions included hyaluronan, methylprednis-
olone acetate, and triamcinolone aceton-
ide. None of the cases had antimicrobials 
included in their injections. On average, 
medications were administered 60 min-
utes after anesthesia.

The results came in via client surveys 
that asked if horses had displayed any 
swelling or severe lameness, or required 
treatment for intrasynovial infection fol-
lowing their injections at Zubrod’s clinic. 
These results indicate it is unnecessary to 
delay treatment with intrasynovial medi-
cation following a joint block. 

However, Zubrod cautioned practitio-
ners about the risk of infection every time 
a needle enters an intrasynovial space. By 
increasing the number of times that space 
is entered, the risk increases as well. 

“Every time you put a needle in a joint, 
there is risk,” Zubrod said. “You have to 
remember the inherent risk of perform-
ing multiple intrasynovial centeses (per-
forations or tappings) and maintain those 
aseptic conditions.”

Zubrod also noted local anesthetic po-
tentially delays healing at the intrasynovial 
injection site and depresses the local im-
mune system within the joint.

Jumping to a Diagnosis
Horses performing different jobs require 

specialized examinations for lameness, ac-
cording to Philippe Benoit, DVM, French 
jumping team veterinarian from 1991 to 
2000. Benoit presented his method for ex-
amining jumping horses. 

Benoit said he likes to see jumping 
horses in action under saddle—warming 
up, going through their work, and cooling 
off, as some pain might be visible only in 
a specific aspect of the performance, as 
such as horse that prefers landing on one 
particular foot. 

According to Benoit, the evaluation 
under saddle should be considered along 
with the traditional veterinary lameness 
exam, an exam of the environment (size 
of arena, footing conditions, etc.), and the 
rider’s evaluation of the horse. 

During an exam under saddle, Benoit 
asks the rider to warm the horse up us-
ing their normal routine. He considers 
the horse’s bending, amplitude, gait, and 
stride length, and the motion of different 
parts of the back. He watches the horse’s 
reaction to collection, which he noted is 
particularly helpful for diagnosing stifle 
problems. While the rider is a crucial part 
of an under saddle exam, Benoit stressed 
the rider should be skilled enough to give 
the practitioner the ability to evaluate the 

horse without interference. 
Each stage of the jumping effort can be 

evaluated separately, Benoit said. 
During take-off, check the horse’s tra-

jectory over the fence, symmetry between 
the horse’s limbs, and look for tardiness in 
the front limbs. Over the jump, look at the 
horse’s stance over the jump, considering 
the position of the neck and back, and the 
horse’s way of extending hind limbs over 
fence. As the horse lands, observe the mo-
tion of the back and neck, see if the horse 
is landing on a preferred front foot, and 
look at the flexion and extension of lumbar 
and sacral areas. 

Between jumps, consider whether the 
horse maintains its lead consistently and 
correctly, and whether it deviates later-
ally on takeoff (consistently jumping at an 
angle following a straight approach). Look 
at the horse’s speed, level of collection, and 
quality of movement between fences.

Following exertion, watch the horse trot 
actively in both directions to see if any-
thing has changed.

Considering all of these criteria while 
watching a horse perform as they do in 
competition can help practitioners pin-
point possible sources of pain. Benoit said 
exams of this sort can also be helpful for 
performance horses competing in disci-
plines other than jumping. 

“It’s very useful to do this sort of ex-
amination in other disciplines, once you 
know enough about that discipline and 
the rider’s ability,” Benoit said. “This is a 
way of communicating with people. If you 

Between jumps, consider whether the horse maintains its lead consistently and correctly, and whether it devi-
ates laterally on takeoff (consistently jumping at an angle following a straight approach). Look at the horse’s 
speed, level of collection, and quality of movement between fences.
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see a lesion in the hoof or back, that might 
be the cause of non-performance, not in-
ability.”

Higher Silicate-Associated Osteopo-
rosis Risk in Some Regions

Silicosis in horses is a respiratory con-
dition caused by exposure to certain types 
of silicate dust that are found in some 
geographic regions. While silicosis is not 
a commonly diagnosed equine ailment in 
most areas of the country, Matthew Dur-
ham, DVM, of Steinbeck Country Equine 
Clinic in Salinas, Calif., said he sees cases 
far too often in his practice. Durham pre-
sented research he and co-author Coral 
Armstrong, DVM, conducted on 18 horses 
with clinical signs of silicosis, including 
numerous fractures, and bone deformi-
ties.

Silicosis is typically a chronic condition 
in humans causing mild to severe respira-
tory disease that’s often accompanied by 
rheumatoid arthritis and lupus (a chronic 
autoimmune disease). In horses it causes 
respiratory disease, and it appears to be 
associated with osteoporosis (reduction 
of bone mass, and its associated fractures) 
and bone deformity. Silicosis is caused by 
the inhalation of certain types of silicate 
dust, including quartz and cristobalite.  
While quartz does not tend to be dusty, 
cristobalite is chalky and 
its dust becomes airborne 
easily, making horses in 
areas with high amounts 
of cristobalite rock par-
ticularly susceptible to the 
condition.

“We see silicosis in our 
area relatively frequently 
because we have the right 
soil type for it,” Durham 
said. “All of the horses we 
have seen with these bony 
abnormalities live or have 
lived in an endemic (prev-
alent at all times) area.”

Durham and Armstrong 
performed exams on 18 
horses in their practice 
area with signs of silico-
sis. Of these, 17 had bone 
deformities including bowed scapulas 
(in which the scapula, or shoulder blade, 
arcs out from the horse’s body). Fractures 
among these horses were also common: 
There were three vertebral, two scapular, 

five pelvic, and one maxillary (upper jaw) 
fracture.  Additionally, eight horses had 
rib fractures, including one mare with 22 
fractured ribs. The horses also showed 
significant bone remodeling typical of os-
teoporosis. 

All of these horses were exercise intoler-
ant. Durham said five showed respiratory 
distress, and researchers felt the others 
were exercise intolerant due to bone pain. 

Durham said that all of the horses in 
the study group were kept in dry lots or 
in areas with recent construction, both of 
which could have caused the horses to in-
hale silicate dust. 

These horses were all from areas of 
the Monterey Formation, which is a wide 
swath of soil containing a high level of 
cristobalite. Durham noted that the study 
cases lined up right along a ridge—includ-
ing four cases from one farm—suggesting 
that the geographic location is the stron-
gest risk factor for silicate-related osteo-
porosis. 

As for treatment, Durham has found 
that steroids are sometimes more effec-
tive for treating the horses’ bone pain than 
NSAIDs. Joint treatments Legend (hyal-
uronate sodium) and Tildren (tildronate) 
have also been well-received. As for the re-
spiratory signs, steroids and bronchodila-
tors are typically helpful, but environmen-
tal control (decreasing the horse’s exposure 
to silicate dust as much as possible) is key, 
Durham said. 

Durham’s research on silicosis is ongo-
ing, and he said upcoming UC Davis proj-
ects include detailed bone study, includ-
ing in vivo bone density measurements, 
research on the U.S. Geological Survey’s 

maps, and continued examination of the 
route of exposure.

Lameness and Imaging Panel
The Lameness and Imaging Panel re-

viewed salient features of lameness diag-
nosis and treatment in the horse. A panel 
of four experienced veterinarians, Jerry 
Black, DVM, of Pioneer Equine in Califor-
nia, Richard Mitchell, DVM, and Carolyn 
Weinberg, DVM of Fairfield Equine Asso-
ciates in Connecticut, and David Frisbie, 
DVM, PhD, Dipl. ACVS of Colorado State 
University, were led by Greg Roberts, DVM, 
Dipl. ACVR, and Robert Schneider, DVM, 
Dipl. ACVS, both of Washington State 
University, in remarking on specific cases 
shown on video, both at regular speed and 
in slow motion. Each practitioner theo-
retically worked through each case in a 
methodical manner similar to what he or 
she would do if presented with the horse 
in a clinical setting. 

At the time of taping, every horse was 
examined with a thorough gait analysis 
including trotting on a straight line and in 
circles, and the findings were summarized 
for the panelists. The lame leg (or legs) was 
identified and underwent limb manipula-
tion, hoof tester exam, flexion tests, and 
diagnostic nerve blocks. The number of 
diagnostic nerve blocks pursued at refer-
ral hospitals depends on the cooperation 
of the horse and whether or not another 
veterinarian has diligently worked up the 

horse previously and referred 
the case for a second opin-
ion. Conformation evaluation 
and hoof balance are routine 
components of every clinical 
exam. 

After the moderators men-
tioned relevant clinical infor-
mation for each case review, 
they asked the panel to make 
suggestions as to which other 
imaging modalities should 
be pursued, such as radiog-
raphy, diagnostic ultrasonog-
raphy, nuclear scintigraphy, 
or magnetic resonance im-
aging (MRI). The panelists 
discussed the significance of 
imaging findings that were 
revealed on the screen to the 
audience, and they discussed 

the findings’ significance to the cases and 
the general athletic horse population. 

All practitioners emphasized the impor-
tance of following a systematic sequence in 
working up a lame horse. One additional 

A 19-year-old Arabian gelding used in Dr. Durham’s study showing scapular bowing and 
lordosis.
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notable feature that helps identify a lame 
limb is the disparity in fetlock drop seen be-
tween a lame leg and the opposite non-lame 
leg. Slow-motion videography is useful to 
evaluate fetlock drop in subtle lameness 
cases. Also of significance is the audible dif-
ference between limb strikes of lame versus 
sound limbs on an asphalt surface. Wein-
berg encourages practitioners to watch a 
horse move in circles and with a mounted 
rider to see if this additional weight and/or 
specific tasks augment a subtle lameness.

A horse might not be per-
fectly sound, but he still might 
be able to perform, although a 
rider might observe or feel that 
performance is “subpar.” There 
are benefits in performing diag-
nostic imaging early in suspect 
areas of any gait abnormality; 
this facilitates identification of 
a simmering problem before it 
blows into a career-limiting is-
sue. 

Sometimes a chronic de-
generative process, such as 
proximal suspensory desmitis, 
changes and deteriorates over 
time until a horse cannot com-
pensate further and suddenly 
becomes quite lame. This type of injury 
is common in a teenage performance ath-
lete. Another example discussed was the 
development of cystic lesions in the ends 
of bones in a joint; such degenerative cysts 
can be induced by repetitive motion trau-
ma or might be secondary to some other 
injury that destabilizes the joint, such as a 
meniscal tear in the stifle. 

Several of the panelists pointed out that 
bone injuries are becoming more apparent 
with the aid of advancing imaging tech-
niques. Proactive identification of a poten-
tially devastating musculoskeletal injury 
could allow time for therapy or surgical 
correction. 

With multiple-limb lameness, it is ex-
pedient to start working up the worst 
leg, then methodically sort through each 
problem. Weinberg noted that while many 
horses have a predominant lame leg, other 
lameness concerns and axial skeletal ab-
normalities have merit, so it is important 
to treat the whole horse. She stressed that 
treatment must provide comfort for a suf-
ficient time to also prevent a horse from 
overloading other support structures. 

All panelists reminded the audience that 
the time-honored treatment of 60-120 days 
rest in a “medical” paddock often yields in-
formation. It can be difficult to confine a 

horse to just a stall for extended rest pe-
riods, so a compromise is often made to 
place the horse in a small run or paddock 
to keep him relatively sane, yet quiet. 

Black observed the bottom line— 
regardless of the availability of advanced 
imaging diagnostics, it is valuable to treat 
a horse to see if there is favorable response 
to treatment. A veterinarian must plan a 
strategy that is based on systematic rule-
outs of negative findings that narrow down 
the location to be treated. 

Weinberg pointed out that in some cases, 
“If it looks like a duck…,” then treatment 
can be implemented to target a highly sus-
picious problem. 

All panelists echoed these sentiments, 
suggesting that a veterinarian can use 
treatment effectively as part of a diagnos-
tic work-up. Often there are lesions that 
cannot be “seen” with traditional imaging 
techniques like ultrasound or radiogra-
phy, and not every owner is able to pur-
sue nuclear scintigraphy or MRI. Many 
horses have degenerative joint disease 
without radiographic changes. Injecting 
a joint with anti-inflammatory medica-
tion is a common therapy that is helpful in 
managing those joints that show minimal 
radiographic changes and no effusion (dis-
tention), yet the horse has “blocked out” 
sound with diagnostic anesthesia in a spe-
cific joint or regional location of the limb. 

This strategy still permits surgery at a 
later time if there is an unsatisfactory re-
sponse either in degree of improvement or 
sufficient duration of improvement follow-
ing treatment. 

It is important for an owner to carefully 
monitor response to therapy. For optimal 
owner compliance, a veterinarian should 
adequately discuss all available options in 
diagnosing a problem, and then advise the 

client about expectations following lame-
ness treatment and management. 

Barefoot vs Shod Table Topic
Steve O’Grady, DVM, MRCVS, of North-

ern Virginia Equine in Marshall, and Dan 
Marks, VMD, of Santa Fe, N.M., led a 
table topic discussion on the merits and 
disadvantages of leaving a horse barefoot 
or shod. O’Grady recognized that shoes 
change the structure of the hoof capsule 
to some degree, and he is an advocate of 

leaving shoes off if this works in 
an individual situation. However, 
the choice made to shoe or not de-
pends on several variables. 

When wear exceeds growth, 
the hoof needs protection. Not all 
horses can withstand being bare-
foot—this is dependent on breed, 
genetics, degree of exercise, and 
degree to which the feet have 
developed. Just because a horse 
is not limping is insufficient evi-
dence that he is completely com-
fortable. You should also take into 
consideration the type of footing 
and the type and amount of work. 
For example, the requirements of 
hoof protection are vastly different 

between light trail riding on soft ground 
as compared to endurance competition on 
abrasive, uneven ground.

The horse’s need for traction on variable 
ground conditions also dictates the choice 
of barefoot versus shod; traction affects 
safety of both horse and rider. O’Grady 
said shoes themselves act as traction de-
vices as well as providing more “cup” in 
the foot. Marks commented that some 
horses are more agile and stable than oth-
ers, and with normal shoes or barefoot, 
they can gallop and turn on surfaces that 
would cause other horses without traction 
devices to slip or fall. 

Both discussed that the presence of 
lameness or underlying disease dictates 
whether a horse can or cannot go bare-
foot. A horse with chronic laminitis likely 
needs shoes to improve mechanical forces 
on the coffin bone and sensitive laminae. 
Conformational abnormalities or foals 
with flexural or angular limb deformities 
might benefit from shoes that alter forces 
up the limb to effect change.

A farrier in the audience remarked that 
he had the impression that sometimes an 
owner’s reluctance to shoe a horse is based 
on a financial decision rather than about 
what’s optimal for a horse’s hooves. When 
removing shoes, it is important to critically 

A radiograph of a 16-year-old Appaloosa mare showing lesions with marked 
arthritis and disk degeneration.
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evaluate the structures of a horse’s feet for 
substance and durability. In addition, how 
long a horse has worn shoes has bearing 
on how long it might take for him to de-
velop sole protection once the shoes are off. 
The hooves of a barefoot horse are better 
off “shaped” rather than trimmed—flares 
should be knocked off and the feet leveled 
and balanced without use of the nippers.

Marks commented that many bare-
foot proponents have taken an extremist 
view that shoes and nails start the feet on 
a destructive road, purporting this belief 
without looking at the overall historic, sci-
entific, and physiological picture. O’Grady 
commented that on a deformable surface, 
a horse with shoes will load-share on all 
structures of the foot. Marks suggests that 
it is not always easy for every horse to go 
barefoot, just as many people in this world 
tend to wear shoes, given a choice. 

One important issue that merited much 
discussion among the participants focused 
on how allowing a horse’s feet to develop 
properly in his growing and young, athlet-
ic years affects his future soundness, with 
or without shoes. Hoof development, par-
ticularly for at least the first three years, is 
dependent on regular exercise and turnout 
to stimulate the foot before it is subjected 
to shoes and farrier tendencies. A horse 
raised in a controlled environment, such 
as in a stall or in a small paddock, has lim-
ited chance of adaptation to develop a ma-
ture and substantial foot. 

Both table topic leaders and other prac-
titioners and farriers in the room noted 
that regardless of the breed, there is a 
great difference between the feet of horses 
raised outside and able to self-exercise, 
especially on rugged terrain, compared 
to those contained in “controlled,” non-
stimulating environments. If hoof struc-
tures are poorly developed, then they will 
be less capable of going barefoot and, even 
when shod, not as ready for withstanding 
continuous training. To avoid sore feet, the 
quality of the trimming and shoeing and 
interval between shoeings is more critical 
to these horses.

The mass and strength of a horse’s feet 
determine how well the horse can accom-
modate being barefoot. In addition, the sur-
face on which a horse is housed and turned 
out has everything to do with how appro-
priately the hooves toughen. If the horse 
spends the majority of its time on soft foot-
ing, then it is difficult to adequately stress 

the hoof to acclimate and build thicker and 
tougher soles and a thicker bridge between 
collateral cartilages of the hoof wall. Alter-
nating wet and dry spells make it more dif-
ficult for hooves to accommodate for con-
sistently hard footing.

It might take three months of limited 
work on soft going to determine if an indi-
vidual can remain barefoot. O’Grady noted 
that if a horse grows a rim of sole at the 

sole-wall junction, then don’t yet give up 
on the barefoot idea, but if at 30 days the 
horse is still sensitive to thumb pressure in 
this area, he probably is not a good candi-
date to stay barefoot. O’Grady emphasized 
that the caudal (rear) structures of the 
hoof are typically weight-bearing struc-
tures. If a horse is uncomfortable while 
barefoot or if there is excess pressure on 
any hoof structures, then blood supply is 
reduced and hoof growth is limited, lead-
ing to an unrelenting cycle of discomfort 
and difficult-to-manage feet. 

Marks noted that with sore or weak feet, 
it might be better to encourage the feet 
to remodel while in shoes. This is accom-
plished with trimming that encourages 
sole and heel growth; then attempts can 
be made to transition the horse to being 
barefoot. Sometimes it is necessary to give 
sufficient time—as much as a year—to al-
low sore feet to grow out and develop sub-
stance and strength. Some horses might 
never be able to deal with hard going if 

unshod, but they might be comfortable on 
more forgiving footing.

O’Grady expressed hope that more hi-
tech shoes would become available in the 
near future, particularly shoes no thicker 
than a hacksaw blade yet made of material 
strong enough to insert a traction device 
as needed. The objective with such “shoes” 
would be to leave the frog available for 
contact with the ground to develop a bet-
ter foot, while eliminating the weight and 
disadvantages of standard shoes. 

Healthy Horses Workshop: Joint 
Disease and Lameness

“Traumatic joint disease is the lead-
ing cause of lameness in horses—and 
it can happen to any horse at any time,” 
said James Casey, DVM, MS, who runs 
an equine sports medicine and dentistry 
practice in Laurel, Md. “More than half 
of all equine lameness is due to noninfec-
tious joint disease and injury. It can hap-
pen from one bad step, but it’s most likely 
due to cyclic (repeated) trauma.” 

Casey discussed joint disease and lame-
ness for a full house of 303 horse owners at 
the 2006 Healthy Horses Workshop, held in 
conjunction with the American Association 
of Equine Practitioners 52nd annual con-
vention on Dec. 2 in San Antonio, Texas. 
His main point: Prevent joint disease rather 
than treating it once it has occurred.

“You don’t wait until your car is com-
pletely broken down to get it fixed; you 
usually get oil changes and maintenance 
before it gets to that point,” he recom-
mended. “Think of veterinary medicine 
the same way.” 

For the racehorses he primarily treats, 
“We usually go through and inject joints 
as a preventive treatment before and dur-
ing the seasons,” he said. “Not every horse 
needs that, but if they’re doing maximum 
performance, it helps maintain health in 
the joints.” 

Progression of Joint Disease
Casey discussed the structural and fluid 

components of joints before moving on to 
joint disease. 

“Joint disease is a process. It starts 
with a little problem, then it snowballs,” 
he said. “A little synovitis gets worse and 
leads to pain, which leads to reduced use 
of the limb, muscle atrophy, unequal forc-
es (loading), more pain, etc. Predisposing 
factors include poor conformation and 
joint instability. We cause a lot of these 
problems ourselves with poor breeding, 
shoeing, footing, etc.”

Products such as boots are a simple way to protect 
your horse’s bare feet over rugged terrain.
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Inflammation is a key part of the joint 
disease process, Casey explained—it’s a 
normal body function that leads to repair 
and wound healing. Thus, it signifies in-
jury. White blood cells play a big role in 
this process. However, when the stimulus 
for inflammation is too strong, the inflam-
matory process itself causes damage to 
joints.

Casey described the progression of joint 
disease as follows:

“First, there’s synovitis—the synovial 
membranes (which line the joint and 
produce synovial fluid to lubricate it) 
become inflamed and permeable. Then 
white blood cells gain access into the sy-
novial fluid, burst, and release enzymes 
that break down hyaluronic acid (HA, a 
gel that lubricates and cushions the joint) 
and destroy its lubricant/barrier function. 
Eventually, these enzymes gain access to 
the articular cartilage (covering the ends 
of bones’ joint surfaces) and the surface of 
the cartilage starts to fray because it can’t 
repair as fast as it’s damaged. Once the ar-
ticular cartilage is impaired, it can no lon-
ger provide equitable distribution of forces 
or compliance. The subchondral bone that 
lies directly underneath the protective car-
tilage now can’t take shock forces, and you 
end up with bone fractures (joint chips, or 
maybe bigger fractures).

“Degenerative joint disease becomes 
a vicious cycle,” he added. “When full- 
thickness loss of cartilage occurs, this is 
permanent.”

Watch for the Signs
“Once you see something (joint pathol-

ogy) on a radiograph, you’re a long ways 
down the road with this problem,” Casey 
cautioned. “We need to try to interrupt the 
process earlier. Notice subtle differences in 
the way the horse moves and how aggres-
sively he trains. If you see a change, call 
your veterinarian. He/she can perform a 
physical exam and also may perform a sy-
novial fluid analysis of the affected joints. 
The synovial fluid’s thickness and consis-
tency is an indication of a joint’s health.”  

He also recommended that owners 
watch for the cardinal signs of inflamma-
tion around joints: heat, pain, swelling, 
redness, and loss of function.

“Digital radiographs, infrared ther-
mography, and MRI (magnetic resonance 
imaging) can all help diagnose causes of 
a joint problem,” he went on. “One thing 
to keep in mind is if you’ve got something 
wrong in one place, the horse is often sore 
in other places, too. If he’s sore in a hind 

limb, he might be sore in his back (from 
carrying himself differently to compensate 
for the sore area).”

Treating Joint Disease
“There is no set treatment regimen for 

affected horses,” Casey said. “You can go 
a long way by maintaining proper body 
weight for that horse, modifying his shoe-
ing, and/or modifying his activity level. 
Some horses may benefit from a dose of 
Bute (phenylbutazone) before and after 
strenuous activity. And rest is always a 
part of treatment; it relieves use trauma 
and allows inflammation time to subside 
and damage to heal. Ask yourself: When it 
comes to treating your horse, do you just 
want to patch him up for the pain, or heal 
him?

“Unfortunately, rest by itself is not 
enough, so we might add physical therapy, 
cold hydrotherapy, acupuncture, ultraso-
nography, shock wave therapy, hyperbaric 
oxygen therapy, and/or surgery to remove 
fragments, stabilize intra-articular (within 
a joint) fragments, lavage (wash out) the 
joint, or employ therapeutic joint injec-
tions,” he said. 

The goals of treating traumatic and de-
generative joint disease are as follows, he 
said:

1) Alleviate the immediate effects of in-
flammation, including pain and reduced 
function.

2) Prevent the development of perma-
nent fibrosis in the joint capsule (as a re-
sult of uncorrected inflammation), which 
in turn can cause decreased shock absorp-
tion in the joints.

3) Prevent or minimize the development 
of osteoarthritis.

4) Normalize the inflamed joint(s) as 
quickly as possible before permanent dam-
age occurs.

He also discussed the following medical 
options:

Corticosteroids are a good thing when 
used properly; they are the most power-
ful anti-inflammatory in our arsenal for 
joint disease. They work by stabilizing the 
membrane and keeping white blood cells 
out. There are several choices of medica-
tions; some are more potent or longer-act-
ing than others.  

Potential side effects include delayed 
healing and decreased resistance to infec-
tion. When corticosteroids are used prop-
erly, the benefits outweigh the risks, he 
noted. 

Non-steroidal anti-inflammatory drugs 
(NSAIDs) include phenylbutazone (Bute) 

and flunixin meglumine (Banamine). “I al-
ways give a little Bute or Banamine at the 
same time (when giving joint injections),” 
he commented. “And Surpass (diclofenac 
sodium, a topical NSAID) is good for cer-
tain things, but it doesn’t go real deep.”

Hyaluronic acid is anti-inflammatory; it 
inhibits a type of prostaglandin that affects 
joints, toxic oxygen radicals, and cell mi-
gration. It also lubricates the joint, helps 
restore the function of HA that has been 
lost due to inflammation, and improves 
endogenous (caused by factors inside the 
organisim) HA production. Use it for mild 
to moderate synovitis, and keep in mind 
that higher molecular weight is better. 

Polysulfated glycosaminoglycan  
(PSGAG) is a small molecule that can ac-
tually infuse into the cartilage. It acts as 
a building block for healing joint disease. 
“It’s referred to as a DMOAD (disease-
modifying osteoarthritic drug),” Casey 
noted. “It inhibits enzymes from breaking 
cartilage and synovial fluid down further 
and stimulates both collagen synthesis and 
production of hyaluronic acid.” PSGAG 
(Adequan) is available in two forms, intra-
muscular (IM) for systemic use and intra-
articular for direct joint injections.

Interleukin-1 receptor antagonist pro-
tein (IRAP) blocks bad interleukin (a me-
diator of inflammation) and allows good 
interleukin to work. It’s a non-pharmaco-
logical approach that uses the horse’s own 
materials to help him heal. (See www.The-
Horse.com/ViewArticle.aspx?ID=6619 for 
more information.)

TILDREN, or tiludronic acid is not ap-
proved for use in the United States, but 
your veterinarian can get permission to 
import this drug. It inhibits bone reab-
sorption. It has been effective for navicular 
syndrome and is similar to a drug women 
take to inhibit osteoporosis. 

Take-Home Message
“The main thing I want you to take 

away from here is this: Don’t let a horse 
break down before you fix him,” said 
Casey. “Work on him in between times, 
keep him shod properly, maybe use joint 
injections as needed. Treat him like your 
car, take him in for maintenance.” It might 
cost money to inject his joints, he said, but 
that’s a lot cheaper than surgery later or 
not being able to use the horse.

The “Joint Disease and Lameness in 
Horses” PowerPoint presentation shown 
at the Healthy Horses Workshop may be 
viewed on Casey’s Web site: www.equine-
horsevet.com/jmc-faqs.htm (12.9 MB). h
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Diagnostic Approach To Equine 
Muscle Disorders

Stephanie Valberg, DVM, PhD, profes-
sor of large animal medicine and director 
of the University of Minnesota’s Equine 
Center, began the in-depth seminar on 
muscle disorders by discussing diagno-
sis of muscle disorders, beginning with a 
careful physical exam and concise history 
of the clinical problem. She said in most 
cases, a muscle disorder arises from one 
of the following situations: muscle strain, 
exertional rhabdomyolysis (tying-up), 
weakness and exercise intolerance, abnor-
mal muscle contraction and nerve conduc-
tion, or muscle atrophy. Identifying the 
exact nature of a horse’s muscle problem 
is dependent on characterizing the clinical 
signs to narrow down the problem.

Careful inspection of a horse’s muscle 
mass and symmetry and hands-on pal-
pation educates the examiner about the 
horse’s muscle tone and comfort level. The 
examiner also evaluates the horse in mo-
tion and conducts a full lameness exam. A 
serum chemistry panel is helpful for bio-
chemical analysis of muscle enzymes that 
provide telling information about muscle 
health and the duration of muscle injury. 

There are some enzymes that can yield 
information about muscle, although not 
all of these enzymes are found exclusively 
in muscle. Serum creatine kinase (CK) is 
released within just a few hours of muscle 
damage, peaking within six hours follow-
ing injury. Elevations in CK are usually 
consistent with training, transport, or tax-
ing endurance or eventing competition. 
Higher levels from these causes generally 
are within an expected range and should 
return to normal quickly, whereas a horse 
experiencing rhabdomyolysis will have ex-
treme increases in CK. 

Serum aspartate transaminase (AST) 
is an enzyme that rises more slowly after 
muscle insult, peaking in 12–24 hours. Its 
clearance rate to return to baseline might 
take as long as two to three weeks after a 

bout of rhabdomyolysis. Serial chemistries 
(several taken in a row) can provide a vet-
erinarian with knowledge about healing 
response. 

Lactate dehydrogenase (LDH), an en-
zyme important to energy function in cells, 
is useful when evaluated in conjunction 
with CK. 

Myoglobin (the oxygen-transporting 
pigment of muscle) increase in plasma or 
serum can alert the veterinarian to acute 
muscle damage even before it is visible in 
the urine. Urinalysis for myoglobin and 
fractional excretion of electrolytes (a tech-
nique used to measure electrolytes or oth-
er components of urine in comparison, or 
fraction, with serum values of those same 
components) are invaluable tools to ascer-
tain muscle damage and electrolyte ab-
normalities leading up to rhabdomyolysis. 
Exercise testing at a trot for 15 minutes, 
coupled with serial muscle enzyme (CK) 
evaluation, help quantify the degree of ex-
ertional rhabdomyolysis in chronic cases 
with mild signs.

Valberg discussed using thermogra-
phy to detect heat from inflammation,  

reminding veterinarians to compare both 
sides of the horse. Nuclear scintigraphy is 
another useful tool to zero in on a com-
plaint of subtle poor performance possibly 
related to rhabdomyolysis. Release of large 
amounts of calcium from damaged muscle 
seems to be an attractant for the radioac-
tive material injected into the horse for the 
nuclear scan. Therefore, areas of damage 
are visible when using this imaging modal-
ity.

Diagnostic ultrasound is another useful 
tool to look for traumatic fiber disruption 
and/or scar tissue. Valberg stressed that ar-
tifact (something artificial or a distortion 
that does not represent normal anatomy 
or pathology) is easily confused with real-
ity in these scans, so it is important that a 
horse stands squarely with his full weight 
equally dispersed among his limbs, and 
that the veterinarian compares the same 
muscles on the left and right sides. 

Another diagnostic technique uses 
electromyography (a test that measures  
electrical signals in the muscles) when 
there are signs of muscle atrophy, 
tremors, or dimpling. This evaluates  

muscle Disorders
By nAnCy S. loving, dvM

Dr. Stephanie Valberg lead an in-depth seminar on muscle disorders. The series of lectures drew a large 
crowd, with a long question and answer session, but there was still time for one-on-one discussions.
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conduction within the electrical system 
of muscle and nerve units. Abnormali-
ties are seen on electromyography with 
hyperkalemic periodic paralysis (HYPP, 
a genetic disease of Quarter Horses and 
derived breeds, characterized by sporadic 
episodes of muscle tremors and stiffness, 
along with elevated serum potassium 
levels), myotonia (increased muscular ir-
ritability and contraction with decreased 
power of relaxation), or atrophy created 
by nerve injury.

One extremely helpful diagnostic tool is 
a muscle biopsy, particularly in the diag-
nosis of polysaccharide storage myopathy 
(PSSM) or immune-mediated myopathies.

Finally, Valberg reported on the value of 
genetic testing using DNA markers in hair 
root samples to identify genetic mutations 
that are characteristic of muscle diseases. 
Genetic tests can be used to detect HYPP,  
glycogen-branching enzyme deficiency 
(GBED), and other muscle diseases.

Polysaccharide Storage Myopathy
Valberg also discussed PSSM. The dis-

order causes muscle pain, stiffness, and 
cramping, and some horses demonstrate 
exercise intolerance, poor performance, 
muscle weakness, atrophy, or related be-
havioral changes. This syndrome is caused 
by an inherited enzyme defect that allows 
accumulations of glycogen in the muscle. 

Gene expression is markedly influenced 
by the horse’s environment, particularly 
as related to diet and exercise. The most 
prevalent breeds affected include Quarter 
Horse-related breeds, drafts, and Warm-
bloods. Individuals within other breeds 
have been recognized with this syndrome. 

The typical horse with PSSM is calm—
even sedate—and well-muscled, but not 
very fit. Signs usually show up at the be-
ginning of a training session. An affected 
horse is not necessarily being fed a high-
grain diet, although high-carbohydrate and 
high-starch diets amplify signs in many 
instances. Many affected horses stop to 
posture as if to urinate; it is thought that 
this relieves cramping in the abdominal 
muscles. In draft breeds, it is typical to see 
muscle atrophy, abnormal gait, and high-
stepping action in the rear limbs. Even-
tually there is progressive weakness and 
muscle atrophy. Warmblood horses often 
demonstrate signs of a sore back, sore 
muscles, reluctance to collect, and overall 
poor performance issues.

Although there is a genetic marker test 
potentially available in the near future, 
the most definitive way to diagnose this  

problem is with a muscle biopsy, which is 
sent to an appropriate lab where it is fro-
zen for analysis. The results are graded as 
mild, moderate, or severe. 

Not all horses with PSSM demonstrate 
clinical signs, nor do they all have eleva-
tions in muscle enzymes. It tends to be 
first recognized in Quarter Horses at four 
to five years of age and Warmbloods and 
draft horses aged eight to 11 years. After 
exercise, a normal horse will slowly absorb 
glucose from the bowel and slowly replen-
ish metabolized glycogen to normal resting 
levels. In a PSSM horse following exercise, 
there is overcompensation, so glycogen is 
packed into the muscles, reaching twice- 
normal levels. 

A PSSM horse that eats grain seems 
to produce less of an insulin response 
compared to a normal horse, yet that in-
sulin has a greater impact to transport 
more glucose into the cells as free, non- 
phosphorylated (not yet activated into a 
useful high-energy compound) glucose. If 
the glucose is not immediately used, it is 
synthesized and stored as excess glycogen. 
These glycogen packets are visible under 
the microscope through staining of the bi-
opsy sample. There seems to be some limi-
tation on how well PSSM horses can use 
this excess glycogen for energy generation.

Once a diagnosis is obtained, treatment 
relies on management with strict diet and 
exercise protocols. These horses will al-
ways be at risk of some underlying muscle 
soreness, but at least 80% can improve 

with diet and exercise. 
It is best to turn a PSSM horse out on 

pasture and resist the urge to confine the 
horse to a stall or paddock. Those PSSM 
horses confined to stalls or paddocks will 
experience CK elevations, particularly 
within the first five minutes of exercise. 
Those horses turned out to exercise at will 
and can walk around to forage do not ex-
perience CK elevations. Free exercise is key 
to keeping a PSSM horse comfortable over 
the long term. Exercise should be applied 
through careful conditioning programs 
that steadily increase demand and allow 
the horse to adapt to the demand. 

Dietary modifications essential to man-
aging PSSM include feeding a low-sugar, 

low-starch diet with fat to serve as an  
alternative energy source. This helps the 
muscle cells take up less glucose while 
providing free fatty acids for muscle use 
during aerobic exercise. Figure out how 
much energy each individual horse really 
needs. Small, frequent meals work best 
to eliminate generation of high blood glu-
cose surges from a meal. Caution should 
be taken in feeding a high-fat diet to an 
already fat horse. These horses might need 
hay restricted to no more than 1% of body 
weight and also to be fed low-starch, fat-
supplemented feed that is high in fiber, 
combined with daily exercise to get weight 
under control. 

The worse the clinical signs experienced 
by the horse, the lower in starch (non-
structural carbohydrates or NSC) the diet 
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Woody is a yearling Appaloosa who has myotonia. He develops a tight abnormal contraction when lightly 
tapped with a percussion hammer.
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should be. Less than 10% of a horse’s daily 
energy should be fed as sugar or starch, 
and fat should be added at 10–15%. Com-
mercial feeds are available to provide low 
starch and high fat. The horse’s diet might 
need to be tweaked to find one that is most 
palatable and low enough in starch, yet one 
that provides adequate fat. 

One cannot solely change the diet to 
achieve results. Increased daily exercise 
is key, especially in Quarter Horses that 
have low oxidative enzymes, so they must 
exercise and train to efficiently burn fat. 
Regardless of breed, a horse must be in 
regular exercise—working gradually up to 
30 minutes daily for five days a week. To 
achieve the best results possible, it is es-
sential to follow dietary recommendations 
along with providing routine exercise and 
regular turnout. Results from diet and ex-
ercise modifications should be evident in 
as few as three weeks, or it might take as 
long as four months.

Hyperkalemic Periodic Paralysis:  
1� Years Later

Sharon Spier, DVM, Dipl. ACVIM, PhD, 
associate professor at the University of Cal-
ifornia, Davis, has pioneered much of the 
research on HYPP. She presented updated 
information gleaned over the past 14 years 
on this disease. 

The syndrome was identified in the 
1980s in descendants of the Quarter Horse 
stallion Impressive. It was noted that 
HYPP particularly seemed to affect young, 
well-muscled Quarter Horses, Appaloosas, 
Paint horses, or crosses with this lineage, 
leading researchers to look for a genetic 
link. They found a genetic defect that af-
fects conductivity of muscle membranes, 
resulting in persistent muscle contraction. 

Diagnostic testing for HYPP (on tail and 
mane hairs) has been available since 1992, 
and it can distinguish among homozy-
gous-affected (H/H), heterozygous-affected 
(H/N), and normal (N/N) horses. (Homo-
zygous horses, which have a double copy 
of the defective gene, are far more severely 
affected than heterozygous ones.)

In 1996 the American Quarter Horse As-
sociation (AQHA) officially declared HYPP 
as an undesirable genetic defect, and it 
established mandatory testing for all foals 
born after Jan. 1, 1988, descending from 
Impressive. Just a couple of years ago, it 
was mandated that any foal born in or after 
2007 that tests H/H cannot be registered.

The clinical signs and onset are variable; 
most affected horses do have clinical signs, 
while a few horses with the mutation will 
appear normal. An affected horse has inter-
mittent attacks of weakness, muscle trem-
ors, and/or paralysis and recumbency that 
can last from minutes to hours. In some 
cases a paralytic episode might persist 
longer than 24 hours and the horse might 
require slinging with a large animal lift. 
Many horses remain standing during an 
episode; some might sway or stagger, while 
others dog sit due to hind limb weakness. 

Other signs include elevated heart rate, 
prolapse of the third eyelid, abnormal re-
spiratory noises, and sweating; yet the 
horse remains bright and alert, albeit anx-
ious. A horse can die from respiratory or 
cardiac paralysis. 

An attack is not necessarily precipitated 
by anything definable such as exercise, al-
though high-potassium feeds and/or stress 
situations readily precipitate an episode. A 
foal might demonstrate clinical signs early 
on, including an inability to nurse or swal-
low due to partial or complete laryngeal 
paralysis. Such a foal will make a high-
pitched wheezing noise that accompanies 
respiratory distress. 

An HYPP-affected horse appears normal 
between episodes, with normal laboratory 
findings. Veterinarians have found if af-
fected adult horses are managed carefully 
through diet and exercise, many can live 
relatively normal lives.

During an HYPP episode, laboratory 
tests show blood concentration and high 
circulating serum levels of potassium, 
with muscle enzymes ranging from nor-
mal to slightly increased. Muscles remain 
abnormal even between bouts of symp-
toms, maintaining some degree of exces-
sive tone. Electromyography demonstrates 
that all muscles are affected.

The actual genetic mutation that causes 
HYPP involves a defect affecting a protein 
that is called the voltage-gated sodium 
channel. This channel is a tiny gateway in 
the membrane of a muscle cell that con-
trols the movement of sodium particles in 
and out of the cell. These particles have a 
charge that changes the voltage current of 
the muscle cell. The current allows the cell 
to contract or relax. 

In HYPP horses, the channel’s regulation 
of the particles sometimes fails, and this 
disrupts the normal flow of sodium in and 
out of the cell. During episodes, uncontrol-
lable twitching or complete muscle failure 
can result, as can potassium leakage into 
the bloodstream.

At UC Davis Spier tested samples sub-
mitted by Quarter Horse owners for HYPP 
testing in 1992-1996 and found that 1.1% 
had the H/H homozygous genotype, in-
dicative of disease, while 35% were hetero-
zygous affected (N/H). Results of testing in 
2005 indicated that 2.2% of horses tested 
had the H/H genotype, and 37% were N/H. 
(N/H horses are affected with the disease 
and have a 50% chance of producing a foal 
that is HYPP positive.) 

What is particularly striking is that in 
the past 14 years of genetic testing, not 
only has the HYPP gene frequency not 
decreased, but there has been a two-fold 
increase in the number of horses with this 
homozygous gene frequency. 

Breeders continue to be “rewarded” for 
this defect since HYPP horses of Impres-
sive descent tend to be heavily muscled, 
a trait that is considered desirable in the 
halter horse show ring. It is possible that 
constant muscle stimulation from the dis-
ease itself leads to muscle definition and 
tone that is visually favored. Thus far, 4% 
of Quarter Horses are affected; meaning 
that approximately 160,000 individuals 
have this disease.

HYPP can be controlled and managed 
to some degree with diet by eliminating 
or limiting high-potassium feeds or sup-
plements containing alfalfa hay, soybean 
products, molasses, electrolytes, or kelp. 
Dietary potassium should be kept below 
1½% of the horse’s daily nutritional intake. 
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Dr. Sharon Spier has been researching the genetic 
disease HYPP for more than 14 years. 
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Fasting periods should be minimized, as 
should stressful events such as trailering. 

Anytime a horse will be sedated or un-
dergo general anesthesia, the owner must 
warn the veterinarian of a horse’s HYPP 
condition. An owner might avoid an acute, 
mild attack by administering corn syrup 
or grain to provide sugar that drives po-
tassium back into the muscle cells, and by 
lightly exercising the horse. A veterinarian 
might also implement intravenous medi-
cal treatment with calcium and dextrose to 
elevate calcium levels and decrease mem-
brane hyperexcitability. He or she also 
might give other medications to increase 
potassium excretion in urine and stimulate 
insulin secretion to drive potassium into 
the cells.

Glycogen-Branching Enzyme 
Deficiency

Valberg presented information on 
GBED. The disorder involves glycogen 
storage in Quarter Horse or Paint horse 
foals, and it is associated with abortion or 
high neonatal mortality. 

Glycogen-branching enzyme deficiency, 
a genetic mutation affecting a particular 
glycogen-storage enzyme, is traced back to 
Quarter Horse sire King or his sire, Zan-
tanon. Up to 8% of Quarter Horses and 
Paint horses carry the GBED defect. Pedi-
gree analysis is not particularly helpful in 
identifying if a horse has this gene because 
both of these horses are foundation stal-
lions for the breed.

Researchers believe GBED has caused 
significant fetal and neonatal mortality 
in Quarter Horses and Paints for decades, 
although sophisticated histopathology of 
muscle tissue biopsy is required to identify 
it. Currently, the recommendation for diag-
nosis is genetic testing through the Veteri-
nary Genetics Lab at UC Davis (www.vgl.
ucdavis.edu) using mane or tail hairs with 
intact roots or samples of fetal liver tissue.

Many affected foals are aborted in late 
term or are stillborn. If the mare delivers 
a live GBED-affected neonatal foal, it is 
born weak with a low body temperature, 
is slow to stand to nurse, and might have 
slightly contracted tendons. With good 
clinical care, a GBED foal might respond 
for a short while and seem to improve, 
then deteriorate. Others might initially 
experience respiratory distress, collapse 
from hypoglycemia, seizures, then sudden 
death. GBED-affected foals have poor sur-
vivability, with most succumbing by eight 
weeks of age. One foal survived until 18 
weeks old with aggressive nursing care.

There is no treatment for GBED foals. 
The best prevention is through early  
recognition that aims to limit an owner’s 
heartache and financial investment in at-
tempts to save a dying foal. It is important 
to know that rebreeding a mare to the same 
stallion will give an owner a 25% chance of 
repeating the same fatal outcome. 

Four percent of Quarter Horses have 
GBED and do not survive, and 8% are car-
riers. In Paint horses, 7% are carriers. No 
GBED defect has been found in Thorough-
breds.

Immune-Mediated Myopathies
Valberg discussed muscle disease cre-

ated by immune-mediated situations, 
describing three possible different mani-
festations. One type of muscle damage de-
velops subsequent to an outbreak of Strep-
tococcus equi (strangles). 

If a horse has strangles, then about three 
to four weeks later the horse might expe-
rience a severe immune-mediated case 
of muscle damage, also known as S. equi 
rhabdomyolysis (a form of tying-up). Such 
a horse might seem fine, then suddenly he 
develops severe muscle damage and his 
urine might be a dark coffee color. Most 

reported cases of this have been in Quarter 
Horses less than seven years old. 

An affected horse has typical signs of a 
strangles infection: swollen submandibu-
lar lymph nodes and/or pus in the guttural 
pouch caused by S. equi. Then, suddenly 
the horse demonstrates a stiff gait, firmness 
of the muscles with severe muscle pain, 
and eventually he can become recumbent 
in spite of anti-inflammatory medication 
and antibiotics. Imminent death in cases of 
Strep myositis is caused by severe muscle 
necrosis, subsequent kidney damage, and 
multiple areas of venous thrombosis (blood 
clotting in the veins). This is not a result of 
any specific strain of S. equi, but the inflam-
matory cascade can produce a toxic shock-
like syndrome

A second immune-mediated condition is 

severe muscle swelling from infarction (lo-
calized tissue death resulting from obstruc-
tion of the blood supply to the affected site), 
called infarctive purpura hemorrhagica 
(PH), that also develops two to four weeks 
following a respiratory infection associated 
with S. equi spp. 

Deposits of immune complexes of an-
tigen and antibody elicit inflammation in 
blood vessels (vasculitis) and focal hemor-
rhages in the muscles. An affected horse 
becomes stiff and lame, depressed, and he 
might appear colicky. Other signs of classic 
PH also appear, such as depression, blood 
spots on mucous membranes (petechia, or 
pinpoint purplish red spots, and ecchymo-
ses, which are similar, but larger, spots), 
and pitting edema of the lower legs, belly, 
chest, and head. 

With the infarctive form of PH, the pec-
toral, abdominal, and/or hind limb adduc-
tor muscles become hard and painful. In-
farctions in the bowel will elicit colic and 
death. In most cases, infarctive PH is rap-
idly progressive with a high mortality rate; 
early recognition and aggressive treatment 
with high doses of corticosteroids and an-
tibiotics might save a horse’s life. 

During her presentation, Valberg also 
discussed a third immune-mediated mus-
cle disease—immune-mediated polymyo-
sitis—is characterized by sudden muscle 
atrophy. In about 40% of these cases, expo-
sure to some respiratory disease or S. equi 
has been a trigger. This syndrome, so far 
identified predominantly in Quarter Hors-
es, some Paint horses, an Icelandic horse, 
a Thoroughbred, and a couple of ponies, is 
more common than the two previously dis-
cussed, and it is very dramatic. 

Within three to four days, an affected 
horse loses all muscle mass, starting on the 
topline and haunches. Usually the atrophy 
is symmetrical, but not always. Within a 
week, more than half of a horse’s muscle 
mass might waste away, causing dramatic 
weakness, stiffness, and general malaise. 
Muscle biopsy of the back or gluteal mus-
cles is important to establish a definitive 
diagnosis and to rule out PSSM. 

Antibiotic treatment is recommended to 
resolve bacterial respiratory disease, and 
tapering doses of corticosteroids can limit 
progression of muscle atrophy. Clinical 
signs can recur in 40% of cases and might 
require corticosteroid treatment (although 
not intramuscularly, since muscle damage 
has already occurred). 

Once the immune-mediated syndrome 
is interrupted, the muscles should respond 
and the horse can recover, although in some 
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Shivers can be 
mistaken for sev-

eral other  
neuromuscular  

conditions 
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cases, the full extent of muscle mass might 
not entirely return to normal.

Shivers in the Horse: A Review
John Baird, BVSc, PhD, of the Univer-

sity of Guelph’s Ontario Veterinary College, 
presented information on “shivers,” which 
has been recognized by horse owners for 
more than a century. Shivers refers to a 
chronic nervous or neuromuscular condi-
tion that in a 1962 text was stated to be “as 
common as dirt.” This was referring to the 
period when draft horse populations were 
much larger than today. 

Besides drafts and draft crosses, shiv-
ers is recognized also in Warmbloods and 
Warmblood crosses, as well as occasional 
light horse breeds such as Quarter Horses, 
Standardbreds, and Thoroughbreds. It is 
rare to find it in pony breeds. 

Typically, shivers starts out as difficult to 
detect, and it progressively worsens with 
age. The horse experiences involuntary 
muscle spasms or jerky movements in the 
pelvis, one or both hind limbs, and tail. 
Initially, it seems a horse is snatching its 
leg away when asked to pick up a foot for 
cleaning. 

Signs are most evident when an affected 
horse is asked to back up, move quickly, or 
when lifting a hind leg for hoof cleaning 
or while being shod. The horse abruptly 
raises the hind leg in a partially flexed  

position held slightly out from the body, 
and he is unable to put it down. This pos-
ture lasts from seconds to minutes. As the 
limb is slowly replaced to the ground, the 
horse might experience spasms again, es-
pecially if asked to move backward. The 
degree of associated tail elevation is vari-
able. Usually, signs are not elicited by ask-
ing a shivers horse to move forward. 

The problem seems worse on slippery 
surfaces; stress or excitement can exacer-
bate clinical signs. This condition might 
rarely affect the forelimbs, neck, or trunk. 
Occasionally, the muscles of the ears, eye-
lids, lips, and cheeks can be affected with 
spasmodic contractions, rapid blinking of 
the eyelids, ear quivering, and twitching of 
the lips.

As the disease advances, initially there 
is noticeable atrophy of the thigh, and this 
might progress to generalized muscle at-
rophy with hind limb muscle weakness 
in 58% of horses with shivers. The limbs  

become stiff or rigid, and the horse prefers 
to stand with his hocks wider apart than 
normal. Because the horse is reluctant to 
lie down, there might be bumps and bruis-
es from partial falls due to fatigue, and 
sometimes the horse will make crouching 
movements. Some owners have noted a 
disproportionate amount of sweating in 
shivers horses.

Stringhalt is often confused with shiv-
ers, and although stringhalt is a jerky, rapid  
flexion of a hind limb, with stringhalt, the 
limb is violently thrust back to the ground 

after flexing hard into the abdomen. String-
halt can occur in all breeds; the abnormal 
gait typically is elicited when a horse is 
asked to move, turn, or back up. In contrast, 
a horse with shivers holds the limb up and 
away from the body for a period of time. 

Another differential diagnosis in a possi-
ble shivers case would be upward fixation 
of the patella that is caused by a transient 
sticking of the medial patellar ligament 
above the medial trochlear ridge of the 
femur. This holds the limb in a hyper- 
extended position that can release sudden-
ly, making it look like stringhalt. 

Fibrotic myopathy is caused by scar 
tissue restriction along the thigh muscles 
subsequent to an injury. A horse with this 
problem slaps the hind limb down abrupt-
ly, and he doesn’t raise it very high to the 
abdomen due to mechanical restriction by 
the scar tissue. 

“Stiff-horse syndrome” has been report-
ed in Belgian horses; these horses show 
intermittent stiffness and spasms in the 
muscles of the lower back and hind limbs, 
with contractions triggered by voluntary 
movement, fright, or noise. These horses 
experience muscle hypertrophy (enlarge-
ment) rather than atrophy. 

Another differential diagnosis is equine 
motor neuron disease (EMND) caused by 
vitamin E deficiency. It is characterized 
by progressive weight loss, symmetrical 
muscle wasting, muscle tremors, excessive 
sweating, a tucked-up abdomen, abnormal 
gait, excessive recumbency, a low head 
carriage, and abnormal tail elevation. On 
occasion, an EMND horse or a horse with 
equine protozoal myeloencephalitis (EPM) 
will demonstrate stringhalt-like move-
ments of front or rear legs if certain areas 
of the spinal cord are affected.

No specific lesions have been document-
ed in horses with shivers in any portion of 
the central nervous system. While no one 
knows what causes shivers, it possibly has 
a neurologic pathology. Another suggestion 
has been some depletion of glycogen lead-
ing to muscle cramping, but there has been 
little correlation between the severity of 
clinical signs and findings on histopathol-
ogy to support this view. 

There is also a question whether shiv-
ers is genetic or is genetically predisposed. 
Although not proven, it is suspected that 
there is some hereditary component. 

There is no effective treatment for shiv-
ers. A horse might improve with rest, 
but shivering will return when exercise  
resumes. Some owners feed a high-fat, low-
carbohydrate diet similar to that used to 
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Luke is a Percheron with PSSM who shows signs of a gait abnormality, loss of muscle mass and tremors in 
his hindlimbs and shoulders.

Click on the image to play the video
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manage PSSM, and this might help early in 
the disease. In another study, clinical signs 
did not resolve when fed a high-fat diet. 

Some days are better than others for 
some shivers-affected horses. In general, 
this is considered a progressive, debilitat-
ing disease with a poor prognosis. Clinical 
signs eventually increase in frequency and 
severity, and muscle wasting and weak-
ness worsen. The course of the disease can 
progress rapidly or take as long as 24 years 
to render a horse incapacitated.

Exertional Rhabdomyolysis
Valberg then tackled the broad subject 

of skeletal muscle disease related to exer-
cise. This has been a problem recognized 
for centuries with names such as azoturia, 
Monday morning disease, tying-up syn-
drome, myositis, and set fast, all of which 
are accompanied by muscle pain. But each 
syndrome is a little different. These are 
more descriptively related under the term 
exertional rhabdomyolysis or ER.

Valberg noted that as many as 3% of 
horses in exercise might have experi-
enced an episode of ER within the past 
year. Certain exercise, such as polo and 
racing, might elicit a greater incidence. 
Typical clinical signs include muscle stiff-
ness, muscle cramping, acute onset of 
hind limb lameness, refusal to move, and 
other signs of distress, such as increased 
heart and/or respiratory rates, sweating, 
and colic.

Diagnosis is made based on clinical 
signs and muscle enzyme levels. Creatine 
kinase values greater than 300,000 u/L 
might be associated with muscle atrophy 
following several days of muscle edema 
and swelling. Usually muscle tissue will 
regenerate in about three months, and 
prognosis is good for performance if CK 
never exceeds 250,000 u/L. For horses 
with CK greater than 500,000 u/L, there 
is a guarded prognosis for healing or fu-
ture athletics. 

For a few days following an episode of 
ER, horses should be confined with minimal 
hand-walking. When stiffness dissipates, 
turnout in a small paddock is advised and 
muscle enzyme values should be checked 
continually until they return to normal.

Sporadic cases of ER develop related to 
overexertion in a horse not fit for the task, 
or from heat exhaustion with dehydration 
and electrolyte imbalances. Vitamin E de-
ficiency is also becoming more common as 
horses get less access to pasture. 

One question often asked is if this syn-
drome is heritable. There is a form of re-
current exertional rhabdomyolysis (RER) 
in Thoroughbreds, Standardbreds, and 
Arabian horses, and PSSM is found in 
Quarter Horses and draft breeds. Both are 
associated with genetic susceptibility. 

Recurrent exertional rhabdomyolysis is 
thought to be caused by an abnormality in 

regulation of calcium within muscle cells. 
It tends to be more prevalent in mares, with 
as many as 80% of 2-year-old Thorough-
bred fillies affected. Nervous temperament 
increases prevalence by fivefold. The pres-
ence of concurrent lameness increases like-
lihood of developing RER by fourfold. 

Recurrent exertional rhabdomyolysis 
seems to be a stress-related disorder with 
intermittent clinical signs, and it is espe-
cially prevalent in fit horses. Everything 
proceeds along okay for the first 15–30 
minutes of exercise, then something trig-
gers the muscles to expel excess calcium, 
leading to sustained muscle contractions 
and spasms. During this time, CK enzyme 
levels increase dramatically. 

Muscle lactate concentrations in RER 
horses are 5–10 times lower than in healthy 
horses after racing, so there seems to be no 
relationship between an episode of RER 
and lactic acidosis (accumulation of lactic 
acid more rapidly than it can be metabo-
lized), an important point when devising 
management strategies.

Treatment recommendations for RER 
include minimizing stress and continuing 
with light training, as rest makes this syn-
drome worse. 

A horse should be warmed up well be-
fore being asked for more exertion. Any 
lameness condition should be accurately 
diagnosed and treated. In some cases, 
administration of low-dose (1–2 mL) 
acepromazine given 30 minutes prior to 
exercise is helpful. In Standardbreds, inter-
val training using sprinting episodes seems 
to help diminish occurrence, and trot time 
should be limited to 15–20 minutes.

In some cases, treatment with daily pro-
gesterone might improve a nervous mare 
by controlling her heat cycles. There are 
reports that dantrolene (trade name Dant-
rium, a direct-acting skeletal muscle relax-
ant) given 90 minutes before exercise (and 
on a fasted stomach) has been shown to 
deter episodes.

In all cases, dietary management is im-
portant. Limiting starch not only modifies 
fuel energy use in the muscle, but it also 
decreases excitability and nervousness. 
Because it’s difficult to keep weight on a  
racehorse or a horse engaged in rigorous 
training and athletics, a commercially 
prepared high-fiber, high-fat, low-starch 
diet should be offered, as these diets are 
palatable, nutritionally balanced, and 
designed to maintain a horse’s weight. 
There are presently some commercially 
available feeds that specifically address 
ER horses. h
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The first part of this video is “Flirt” walking in a normal fashion after exercise. The second part is Flirt walk-
ing forward after she’s exercised and developed mild signs of tying up. Flirt shows signs of sweating, pain 
and reluctance to move forward with stiffness evident at the walk. Flirt has PSSM.

Click on the image to play the video
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Hormones to Treat Cryptorchids
While giving hormones to colts might 

seem like a method of self-destruction, 
there really is a reason for it in some cas-
es—such as for cryptorchids. 
These colts have at least one 
testicle that hasn’t descended 
into the scrotum; normally 
this occurs by 10 days after 
birth. James Brendemuehl, 
DVM, PhD, Dipl. ACT, assis-
tant professor of veterinary 
clinical medicine at the Uni-
versity of Illinois-Urbana, 
discussed a study using hu-
man chorionic gonadotropin 
(hCG) to influence testoster-
one production and testicular 
descent in 16 Thoroughbred 
colts. 

During his presentation at 
the 52nd annual American 
Association of Equine Practi-
tioners Convention, held Dec. 
2-6 in San Antonio, Texas, 
Brendemuehl explained that 
hCG is “routinely used in pre-
pubertal boys to facilitate tes-
ticular descent of inguinally 
retained testes. The goals of 
this study were to compare 
the endocrine (hormone) re-
sponse of prepubertal colts 
with descended or crypt-
orchid testicles to repeated 
hCG administration, and 
to determine whether hCG 
treatment influences testicu-
lar descent.” 

Six colts had both testes 
descended, while 10 had only one testicle 
descended (two had the testicle retained in 
the abdomen, while the retained testicle 
was just above the inguinal ring in the 
other eight colts). All 16 colts, which were 
180-240 days old, received 2,500 IU hCG 
via intramuscular injection twice weekly 
for four weeks. 

While testosterone was undetectable in 

all colts before treatment, all responded 
with a significant increase in testosterone 
production. Brendemuehl noted that this 
response was comparable to that of adults. 

The cryptorchid colts had lower levels of 
testosterone (78.5 pg/mL) than colts with 
both descended testicles (132.5 pg/ml), 
but this number was not significant, pos-
sibly due to the small number of colts in 
the study. Testicular volume was slightly 
higher after treatment, but this was also 
not statistically significant. 

Last but certainly not least, half of the 

colts with testes retained above the in-
guinal ring had those testes descend after 
treatment. 

“While it is possible that delayed de-
scent could and does occur spon-
taneously in certain individuals, 
such as colts with enlarged inguinal 
rings, this has not been supported 
by well-documented case reports,” 
commented Brendemuehl. “It is 
therefore unlikely that testicular de-
scent would have occurred in 50% 
of the treated group without HCG 
administration.

“Additional studies are neces-
sary to determine if early hormone 
intervention in prepubertal crypt-
orchid colts minimizes Sertoli 
cell degeneration (which has been 
shown in cryptorchid boys) and 
improves subsequent fertility,” he 
concluded. “The genetic implica-
tions of cryptorchidism in horses 
are poorly characterized and highly 
controversial.”

Low-Tech Option Can Be Used 
to Correct Uterine Torsion

Uterine torsion can be corrected 
using ropes, a plank of wood, and a 
burly volunteer, according to Laura 
M. Riggs, DVM, a clinical instruc-
tor of large animal surgery at the 
University of Georgia’s College of 
Veterinary Medicine. 

Riggs uses these tools to help 
roll around a mare’s twisted uterus 
while the organ is held steady from 
the outside. Riggs says she tries this 
option before attempting surgery to 

correct the twist. The causes of uterine tor-
sion are largely unknown, although vigor-
ous rolling and trauma are suspected to 
cause a portion of cases. 

“We use this unless we have a reason not 
to, and proceed with surgery,” she said. 

The veterinarian using this method first 
determines the direction of the twist—
whether counterclockwise or clockwise. 

repro Updates
By Erin rydEr And CHriSTy WEST

Mares that suffer a uterine torsion at less than 320 days of gestation have a 
good chance of surviving and producing a live foal.
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The mare is then anesthetized and placed 
on her side (in recumbency). The veterinar-
ian places a plank of wood—a 4-by-6 that’s 
at least eight feet long—on her belly at the 
flank (vertically between the tuber coxae 
and 18th rib). The largest person available 
stands or sits on the center of the plank on 
the mare’s belly while other people roll the 
mare in the direction of the torsion using 
rope leg hobbles. The volunteer’s weight 
holds the uterus still while the mare is 
rolled to correct the torsion. Riggs says 
she then re-examines the recumbent mare 
manually to ensure the twist was corrected, 
and if not, she repeats the procedure. 

Riggs estimates that the average case 
can be resolved in 10 to 45 minutes using 
the roll method. She knows of one case 
that required five rolls to correct, but she 
suggests that if the uterus hasn’t returned 
to its normal position after two or three 
rolls, surgery should be considered. 

Riggs said that 60-70% of mares survive 
uterine torsion, along with 30-70% of their 
foals, but that the type and duration of the 
torsion seems more clearly correlated with 
survival than the method used to correct 
it.

Ulcers Affect Horses with No Risk 
Factors

While the rigors of training, showing, 
stall confinement, and travel have previ-
ously been shown to increase a horse’s risk 
for gastric ulcers, a new study suggests 
that broodmares at pasture—with none of 
these risk factors—are likely to have ulcers 
as well. 

The study, conducted by Sarah S. le 
Jeune, DVM, Dipl. ACVS, Dipl. ECVS, staff 
veterinarian at the University of California, 
Davis, revealed that 70.9% of the 62 Thor-
oughbred broodmares scoped had gastric 
ulcers. These mares had not been trans-
ported for at least two weeks prior to scop-
ing, and all lived on the same farm under 
similar management. 

“We know—or we thought—that pas-
tured horses would have perfect mucosa,” 
le Jeune said, noting the actual rate of hors-
es affected by ulcers in this study is compa-
rable to those in active race training. 

While the overall ulcer rate in the brood-
mares was higher than expected, the mean 
grade of ulcer was 3.3 (on a scale of 1 to 
5, one being least severe), which is consid-
ered mild. Only two mares had ulcers in 
the glandular region of the stomach (an 

area that is well-protected against acid 
damage) and these mares had poor body 
condition scores. 

The researchers found no strong cor-
relation between the prevalence of ulcers 
and any of their study parameters, which 
included age, pregnancy, race earnings, last 
race start date, size of herd, medical history 
(including use of non-steroidal anti-inflam-
matory drugs), number of live foals, num-
ber of years the mare was bred, and type of 
feed (whether alfalfa or grass hay).

Le Jeune said that one of the study hy-
potheses was that mares in a later stage of 
pregnancy would be more likely to have 
ulcers in the squamous portion (the non-
glandular region of the horse’s stomach, lo-
cated in the inner one-third of the stomach 
and covered by “tender” tissue with mini-
mal protection against acid injury) of their 
stomachs due to the intrabdominal pres-
sure exerted by the foal pushing stomach 
acid into this portion. Researchers on the 
study discovered that this hypothesis was 
incorrect—mares scoped at a late stage 
of pregnancy and after foaling showed no 
change in stomach health. 

One presentation attendee postulated 
that ulcers might be a natural condition 
for horses. Le Jeune said while that is a 
possibility, more research is needed to de-
termine if the researchers’ findings on this 
study are consistent with the ulcer rates on 
other farms.

Uterine Inflammatory Response
One of the biggest challenges in suc-

cessful equine reproduction is uterine in-
flammation. Increased inflammation can 
destroy spermatozoa before they have a 
chance to fertilize the egg, and it can cre-
ate a hostile environment that kills an em-
bryo. Temporary inflammation is a natural 
result of placing semen in the mare, espe-
cially frozen semen, but the cause is not 
fully understood. Nor is it clear whether 
bacterial contamination plays a significant 
role. To better understand this phenom-
enon and its implications for frozen se-
men use, researchers at the University of 
Saskatchewan’s Western College of Veteri-
nary Medicine in Canada studied uterine 
inflammation caused by frozen spermato-
zoa, bacteria, or both. 

Veterinary student Barbara Hunter pre-
sented the results. “The mild or acute uter-
ine inflammatory response that follows 
breeding is normal and necessary to clear 
the uterus of debris, bacteria, and excess 
spermatozoa,” she explained. “Uterine in-
flammation should be completely resolved 

within 48 hours of breeding. Persistent 
acute post-breeding uterine inflammation 
is a leading cause of subfertility in mares, 
and it has been reported to cause lower 
pregnancy rates in mares bred with frozen 
semen.”

Bacterial contamination introduced 
during insemination might contribute as 
well. “Sperm and bacteria are often found 
together in the uterus—is there an additive 
or synergistic relationship between bac-
teria and sperm that increases inflamma-
tion?” she asked the audience. 

To answer this question, researchers 
placed 13 young, reproductively healthy 
mares in three treatment groups for study. 
They induced ovulation, then they placed 
either frozen semen, cultures of Strepto-
coccus equi zooepidemicus bacteria (the 
most common bacterium isolated from 
mares with endometritis), or both in their 
uteri. They evaluated a total of 20 mare 
cycles with the treatments, monitored the 
mares with ultrasound, and collected uter-
ine fluid samples at 72 hours to assess bac-
teria levels, inflammation, percentage of 
neutrophils (a type of inflammatory cell), 
and total number of neutrophils.

Hunter reported, perhaps surprisingly, 
there were no significant differences in 
percentage or number of inflammatory 
cells between any of the groups. There were 
significantly more bacteria recovered from 
mares receiving bacteria, and the group re-
ceiving only bacteria had a significant ac-
cumulation of fluid (1 mm) compared to 
the other two groups. 

“It is possible that the presence of sper-
matozoa in the frozen semen and frozen 
semen/bacteria groups increased uterine 
clearance compared with the bacteria 
group through the stimulation of prosta-
glandin (hormone that arises from uterine 
inflammation) secretion, cytokine produc-
tion, or another mechanism modulating 
uterine tissue like contractility, fluid secre-
tion, or drainage,” Hunter commented. 

It’s also possible that synergistic/additive 
inflammatory effects of bacteria might oc-
cur earlier than 72 hours post-insemina-
tion and have been cleared, or these effects 
might only occur in susceptible mares that 
have a harder time clearing their uteri of 
semen, bacteria, and inflammatory prod-
ucts, she noted. 

In short, “No synergistic, additive effects 
of bacteria and frozen semen together were 
found in this study,” Hunter concluded. 
“Further research is needed to determine 
if there is an acute difference in 24 hours 
(although if this does not affect pregnancy 
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rates, it might not be clinically relevant), 
and if there is a difference between normal 
and susceptible mares.”

Surviving Uterine Torsion
All types of horses can get colic, but in 

the pregnant mare, the painful signs of 
colic might be caused by something oth-
er than a gastrointestinal problem. The 
mass of the foal and placenta causes a lot 
of crowding in the mare’s body, and uter-
ine torsion—a twisted uterus—can be the 
result. But there is good news; a recent 
study found that at less than 320 days of 
gestation, chances are quite good that both 
mare and foal will survive uterine torsion 
with proper treatment. And there is a good 
chance the mare will be sound for future 
breeding after recovery.

Kristin Chaney, DVM, a resident at Mich-
igan State University, described the study. 
The retrospective study evaluated records 
of 63 mares with uterine torsion treated at 
four referral hospitals from 1985-2005, and 
it found a survival rate for mares of 84% 
(53 of 63 mares). “Two factors significantly 
affected survival: stage of gestation and 
heart rate at admission,” reported Chaney. 

At more than 320 days of gestation, 
only 17 of 26 mares (65%) survived; she 
explained that at this stage, increased fe-
tal size and weight complicate correction 
techniques. At less than 320 days of gesta-
tion, 97% of mares survived (one mare of 
37 studied was euthanatized after a cata-
strophic accident during recovery). The 
study also found mares that survived had 
considerably lower heart rates than those 
mares that did not survive (59 beats per 
minute compared to 74 beats per minute). 
Although the data were not statistically 
examined, subjectively it didn’t appear 
that heart rate correlated with the degree 
of torsion or degree of pain, commented 
Chaney.

Overall foal survival rate was 54%. In 
those uterine torsion cases that occurred 
before 320 days of gestation, 72% of the 
foals survived (21 of 29) compared to 32% 
of foals (eight of 25) in pregnancies past 
320 days. Ten mares aborted prior to dis-
charge from the hospital and five full-term 
mares delivered live foals via Cesarean sec-
tion at the time of correction (four of the 
foals survived). Of the 30 mares that went 
home pregnant and were available for fol-
low-up, 25 had healthy foals. 

Three options exist for correcting tor-
sions—ventral midline (belly) surgery, flank 
laparotomy (surgically accessing the uterus 
via flank incision with the mare standing 

and sedated), and rolling (putting the mare 
under general anesthesia and rolling her 
while the uterus is stabilized using a “plank 
in the flank” technique, see page 33). The 
method used to correct the torsion did not 
statistically impact mare survival, but foals 
under 320 days of gestation had a better 
chance of surviving 
with flank laparotomy. 

Chaney reported 
that some mares at 
more than 320 days 
of gestation were eu-
thanatized following 
unsuccessful rolling 
and flank laparotomy 
procedures; increased 
size and weight of 
the fetus make these 
procedures more dif-
f icult  and painful 
for the mare,  par-
ticularly in the case 
of flank laparotomy, 
she said. “For these 
reasons, the authors 
feel that mare sur-
vival is optimized by 
correcting the uterine 
torsion under general 
anesthesia through 
ventral midline ce-
liotomy (abdominal 
incision) when uter-
ine torsion occurs at 
term gestation,” she 
noted.

As for mare repro-
ductive health after 
correction, 67% of mares (24 of 36) were 
rebred successfully, 14% failed to be-
come pregnant, and 19% were not rebred. 
Chaney summarized the study findings as 
follows:
h  Stage of gestation when uterine torsion 

occurs is important to foal and mare sur-
vival.

h  Flank laparotomy is associated with im-
proved foal survival at less than 320 days 
of gestation. 

h  If the mare is carrying a live foal at hos-
pital discharge following correction of 
uterine torsion, it is highly likely that a 
term/healthy foal will be delivered.

h  Future mare reproductive soundness af-
ter successful uterine torsion correction 
is good.

Superovulation and Embryo Transfer
It’s no secret that embryo transfer is ex-

pensive, and that its success rates are lower 

than those of some other methods of equine 
reproduction. “Commercially, single em-
bryo recovery attempts have a 50% recov-
ery rate, and there is a 50-65% pregnancy 
rate per transferred embryo,” said Tal Raz, 
DVM, a graduate student in theriogenology 
at the University of Saskatchewan’s West-

ern College of Veterinary Medicine. “Eco-
nomically, there is a need to increase the 
success rate with embryo transfer.”

Raz presented a study on superovulat-
ing embryo donor mares. Superovulation 
simply means inducing the mare to ovulate 
several eggs instead of one at a time, so 
that more eggs can be fertilized and more 
embryos can be recovered. Ideally, this in-
creases the pregnancy rate. It might also 
have a place in other assisted reproduc-
tive techniques such as oocyte transfer and 
gamete intrafallopian transfer (combin-
ing eggs and sperm outside the body and 
then placing them in the fallopian tubes 
to achieve fertilization), he said. Currently, 
single-embryo recovery attempts are more 
common.

In this study, equine follicle-stimulating 
hormone (eFSH) was used to superovulate 
donor mares. Twelve donor mares (four to 
17 years of age) and 37 young, fertile re-
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The hormone hCG might be a successful treatment for young colts with 
retained testes.
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cipients were evaluated. The donors were 
untreated on the first cycle (which served 
as the control cycle), were treated with 
eFSH for the second cycle, and were in-
jected with human chorionic gonadotropin 
(hCG) on the last day of treatment. They 
were bred via artificial insemination, and 
recipients’ estrous cycles were synchro-
nized as needed.

Raz reported that eFSH significantly 
stimulated follicular development, but 
the number of ovulations per cycle (2.3 in 
treated mares) was not significantly differ-
ent from controls (1.5). “This was an unex-
pected finding,” he commented. He noted 
that during eFSH-treated cycles, mares had 
more follicles larger than 30 mm per cycle, 
but only 70% of those ovulated compared 
to 100% of follicles larger than 30 mm in 
control cycles. 

However, eFSH did significantly in-
crease embryo recovery rate (1.3 embryos 
per cycle vs. 0.5 in untreated cycles). Mean 
embryo age was significantly lower in 
eFSH-treated cycles, as additional ovula-
tions occurred 24-48 hours later during 
those cycles. 

Embryo quality was scored on a 1-4 
scale, with 1 being excellent and 4 being 
poor. Embryos from eFSH-treated cycles 
were of poorer quality (average score 2.7) 
than control embryos (average score 1.8). 
This is also seen in superovulating cattle 
and might be a reason why post-transfer 
recipient pregnancy rates were lower when 
embryos were obtained and transferred 
from eFSH-treated donor mares (33% 
compared to 67% of controls). However, 
this difference was not statistically signifi-
cant, possibly because of the small number 
of mares in the study. 

Raz noted that some other studies have 
not found this negative effect of eFSH on 
embryo quality and pregnancy rate. He 
concluded that more study of eFSH with 
more mares is needed to clarify its effects 
in different situations. Age and genetic 
makeup of donor mares might affect its 
success, as could estrous synchroniza-
tion protocols and embryo handling tech-
niques. Also, observing the “coasting” pe-
riod now recommended by Bioniche, the 
company that produces eFSH, might give 
different results than those found in this 
study. In this protocol, mares receive their 
last eFSH treatment when the majority of 
follicles are around 35 mm in size, then 36 
hours elapse before an injection of hCG is 

given to induce ovulation.
In summary, under the experimental 

conditions Raz reported, eFSH increased 
the number of preovulatory follicles in 
treated mares, did not affect ovulation 
rate, increased embryo recovery rate, and 
did not increase pregnancy rates.

Reinforcing Reinforcement Breeding
It’s common practice at some breeding 

farms—collecting the drippings from a stal-
lion’s penis after he breeds and dismounts 
a mare, evaluating the sample to confirm 
that ejaculation did occur, then placing the 
sample in the mare. Reinforcement breed-
ing, as the last step of that procedure is 
called, was found to increase pregnancy 
rates by up to 11.7% in a recent study. 

For the study, Terry Blanchard, DVM, 
MS, Dipl. ACT, resident veterinarian at 
a Central Kentucky Thoroughbred farm, 
evaluated records from all 2005 matings 
at the farm. These described 2,171 estrous 
cycles from 1,406 mares that were bred to 
one of 13 stallions. 

Initially in the breeding season, rein-
forcement samples were infused into the 
uteri immediately after cover in those 
mares returning on second (or later) cy-
cles of the season. Early results indicated 
a dramatic advantage to using the proce-
dure with two stallions, so reinforcements 
were used on all of their subsequent mat-
ings for the season. 

“The take-home message here is that we 
had an average per-cycle pregnancy rate 
increase of 12% in eight of our 13 stal-
lions,” Blanchard told the audience. “The 
effectiveness of reinforcement was influ-
enced by the number of sperm recovered 
in the dismount sample that was infused 
into uterus.” 

A rigorous multiple logistic regression 
statistical model was used to adjust for 
other factors known to affect fertility, in-
cluding stallion, mare, cycle, mare age and 
beginning status (maiden, barren, etc.), 

foal heat breeding, “doubles” (when a mare 
is bred twice on a cycle), and month of the 
year.

A member of the audience commented 
that in a similar ongoing study, two of six 
stallions showed marked improvements in 
pregnancy rates as well. 

Blanchard described the following pos-
sible reasons why reinforcement breeding 
might improve pregnancy rates for some 
covers:
h  A higher total number of sperm is depos-

ited in the mare.
h  Extender added to the dismount sample 

might protect sperm to improve their vi-
ability within the uterus, particularly if 
the uterine environment is a “hostile” one 
with fluid accumulation, urine pooling, 
or endometritis (uterine inflammation, 
which can kill sperm).

h  Antimicrobial in the extender might help 
control bacteria introduced at mating 
and reduce endometritis.
He also offered the following sugges-

tions for those performing or considering 
reinforcement techniques: 
h  Practice safety first for stallion, mare, 

and personnel.
h  Attempt to collect as much of the dis-

mount sample as possible; sperm num-
ber affected success rates in this study.

h  Use a disposable, wide-mouth collection 
cup. 

h  Add prewarmed extender as soon as pos-
sible to protect sperm against cold and 
osmotic shock. 

h  Pour the sample through a filter to re-
move debris and dirt.

h  Use disposable supplies and clean the 
working area thoroughly between sam-
ples (hands, counters, working areas, and 
supply-holding areas).

Inducing Ovulation With Recombi-
nant Equine Luteinizing Hormone

Manipulating the estrous cycle in mares 
is a big part of many breeding opera-
tions, and medications play various roles 
in the process. There are several options 
for inducing ovulation, including human 
chorionic gonadotropin (hCG), gonado-
tropin-releasing hormone (GnRH), and 
recombinant equine luteinizing hormone 
(reLH).

Kory Niswender, DVM, MS, Dipl. ACT, 
of Reata Equine Hospital in Weatherford, 
Texas, discussed a study on reLH. The goal 
of the study was to determine an effective 
dose of reLH and compare its effectiveness 
to the currently used hCG. 

Theoretically hCG and reLH should in-
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Reinforcement 
breeding was 

found to increase 
pregnancy rates 

by up to 11.7% in 
a recent study. 
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duce similar responses in the mare, since 
hCG mimics the activity of luteinizing 
hormone and reLH is an engineered form 
of luteinizing hormone. (Luteinizing hor-
mone hastens the maturation and induces 
ovulation of the dominant ovarian follicle 
in a mare.)

There are some concerns with hCG 
and GnRH use, Niswender said: “Mares 
become refractory to hCG over time (it is 
recognized as a foreign molecule and they 
develop antibodies to it, so it becomes less 
effective after multiple uses). And there 
have been downregulation problems in 
the past when GnRH implants were used 
(some mares had a delayed return to es-
trus if they did not get pregnant on that 
cycle).” 

In contrast, he reported that no antibod-
ies were found to reLH in the initial safety 
study of this project, and one mare ovu-
lated within 48 hours on each of six treat-
ed cycles, so the hormone’s effectiveness 
should not decrease with multiple uses. 

Eighty-five light-breed horses from 
three to 13 years of age were used for 
this study. They were randomly as-
signed to receive saline solution (con-
trol group); 300, 600, 750, or 900 mi-
crograms of reLH; or 2,500 IU hCG 
intravenously. They were treated once 
they had fol l icles of  35-39 mm in  
diameter and uterine edema (fluid swell-

ing, a reliable indicator of heat in the 
normal mare). Mares were frequently 
monitored with ultrasound to determine 
when they ovulated following treatment. 

The ideal treatment dose of reLH was 
found to be 750 micrograms; at this dos-
age, nine of 10 treated mares (90%) ovu-
lated within 48 hours. The 900-microgram 
dose was nearly as effective with 16 of 20 
mares (80%) ovulating in 48 hours. Of the 
seven mares treated with hCG, six (86%) 
ovulated within 48 hours. 

“The 750- and 900-microgram doses 
worked equally well at inducing ovulations 
in 48 hours, but the 750-microgram dose 
offers similar results with less hormone,” 
Niswender summarized. “We did visualize 
good-sized corpora lutea and progesterone 
levels were high, so reLH treatment didn’t 
give rise to any problems with corpus lu-
teum formation or function. (The corpus 
luteum is what remains of a follicle after 
an egg has ovulated; it produces the hor-
mone progesterone late in the estrous cycle 
and into pregnancy if the egg is fertilized.) 
We do need more mares to confirm these 
results.” 

During the question and answer session, 
Niswender noted that he had not seen any 
deleterious effects of reLH on pregnancy 
rates, and that the medication can be ob-
tained from Bioniche Animal Health for 
approximately $14 per dose.

Healthy Horses Workshop:  
Reproduction Tips

People are always looking for tips on 
how to do things better—particularly horse 
breeders looking for ways to get healthier 
foals. At the recent Healthy Horses Work-
shop, an owner education session, Benja-
min Espy, DVM, Dipl. ACT, a practitioner 
from San Antonio, offered insight on many 
areas of equine reproduction to help breed-
ers do just that.

Embryo Survival and Monitoring
“Horse embryos are not more fragile 

than other species’, but they are less repro-
ductively efficient for other reasons,” he 
began. “Embryos have a 10-15% chance 
of being resorbed before 30 days gestation 
because of mare stress (leading to prosta-
glandin hormone release that upsets the 
hormone balance in the uterus and can 
terminate the pregnancy), fever, uterine in-
fection, hormone abnormalities, and twin-
ning.”

Espy discussed ways of teasing and mon-
itoring the mare to confirm pregnancy, and 
he reported timeframes for determining 
the sex of the fetus via ultrasound. “Start-
ing on Day 58, the genital tubercle (seen 
as a tiny medial elevation on the embryo 
just ahead of the urogenital orifice) will 
migrate back toward the tail if the fetus 
is female or forward toward the prepuce 

if the fetus is male,” he said. “We 
can evaluate this between Days 60-
70 or Days 110-140. It’s difficult or 
almost impossible to see between 
Days 80-90, and after Day 140. 

He also described the timeline 
of several important events dur-
ing gestation, and he explained 
the newly recognized importance 
of endometrial cups. These small 
structures form in the uterus 
around Day 35; they secrete the 
hormone pregnant mare serum 
gonadotropin (PMSG or equine 
chorionic gonadotropin, ECG), 
which helps maintain pregnancy. 

“Once she is under the influence 
of these cups, she won’t re-cycle for 
the rest of the year if she aborts,” 
Espy summarized. 

Twins
“Ninety-five percent of twins 

will be aborted. If they are born, 
90% will die,” said Espy. “They can 
be only about 40 pounds each—we 
use dog blankets on them. There’s 
limited room in the uterus, so the 
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This low-tech option of correcting a uterine torsion should be a first option for mares, according to Dr. Laura Riggs of 
the University of Georgia.
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mare can’t really maintain both. She grows 
them to maximum capacity, then expels 
the fetuses.”

This is the reason why most practi-
tioners choose to crush or “reduce” the 
smaller one at about 14 days of age so the 
other can live. 

“Up to 25-35% of Thoroughbreds can 
have twins,” said Espy. “In my primar-
ily Thoroughbred Lexington (Kentucky) 
practice, I pinched about one to three per 
day. Here (in San Antonio, where he works 
mostly with Quarter Horses), I have done 
about four total. Quarter Horses seem to 
be more efficient at rejecting one twin.”

Following crushing of one twin, the oth-
er is monitored carefully for a few days, as 
Espy says the trauma of the reduction pro-
cedure can sometimes lead to the demise 
of the remaining embryo. 

Tips on Managing Mares
Fitness “Foaling is an athletic activ-

ity!” stated Espy. “Mares should be fit 
to foal uneventfully. They shouldn’t be 
under- or overweight. I like to ask own-
ers to keep mares in shape and exercise 
them as much as possible. Pasture ex-
ercise is sufficient. Typically the horse 
will tell you when it’s time to lay off 
of her if you’re riding, maybe around 
five or six months when her stamina 
starts falling off. If they are jumpers 
or hunter/jumpers, they start knocking 
down fences, their coordination is not 
as good, and they’re just feeling pregnant.

“Also, athletic horses have the best peri-
neal (external genital) conformation,” he 
went on. “Underweight or old horses (with 
poor muscle tone and a recessed anus) 
defecate onto the vagina, and the result-
ing contamination makes it difficult to get 
them in foal. Plus underweight mares put 
more energy into survival, leaving less for 
reproductive efficiency.”

Nutrition “Pregnant mares should be fed 
exactly the same as nonpregnant mares for 
the most part,” Espy recommended. “In 
the last two months only, feed 1.4 times 
her regular ration. Once you find out a 
mare is pregnant, don’t pour the feed to 
her.” He also noted that supplementation 
is not necessary in mares getting a bal-
anced ration.

He said pregnant mares can drink up to 
15-30 gallons of water per day depending 
on their size and the outside temperature. 
He warned owners against allowing mares 

to get dehydrated, as they can drink too 
much when water is available again, re-
sulting in colic, stress, and abortion. 

deworming  “Almost all deworming 
medications are safe for use in pregnant 
mares,” Espy said. “When I was in school, 
they told us it took $3-5 million to change 
a label on a medication. The reason things 
don’t say ‘safe for pregnant mares’ is be-
cause you have to get a different label. 
To say something is safe for adult horses, 
pregnant mares, breeding stallions, etc., 
requires all different labels. People don’t 
bother with that, so most veterinarians 
just use them extralabel. I have never had a 
mare abort after using commercially avail-
able deworming products.”

Ivermectin is a key ingredient given be-
fore or at foaling, as this will kill ascarids 
that can pass in the milk from mare to 
foal. He also recommended removing ma-
nure from stalls and pastures and using a 
disc harrow on fields to decrease parasite 

populations.
Neonatal isoerythrolysis (Ni) screening 

Within two weeks of her expected foaling 
date, the mare should be tested to see if 
she has hypersensitized herself to the foal’s 
blood type, said Espy. If she has, she can-
not be allowed to suckle the foal for 24-36 
hours or he will suffer from NI—the anti-
bodies from the mare will attack the foal’s 
red blood cells, making him very sick or 
killing him. 

Vaccinations Thirty days before foaling, 
vaccinate the mare against diseases you 
want the foal to be protected against.

Caslick’s procedures Thirty days before 
expected foaling, Caslick’s procedures 
(which seal the upper vulva shut to reduce 
chances of uterine contamination) should 
be opened to avoid tearing during foaling, 
said Espy. 

When Will She Foal?
The mare’s udder fills two to four 

weeks ahead of foaling, said Espy. Her 
bag should be full with the teats pointed 
straight down and maybe a little forward; 
they should distend four to six days before 
foaling. You should see waxing of the teats 
one to four days before foaling (usually 24-
48 hours ahead). You might also see subtle 
signs such as conformation changes as the 
mare’s pelvic ligaments relax in prepara-
tion for foaling. 

Calcium levels in mare’s milk can also 
help tell when she’ll foal. “Test kits are re-
ally nothing more than water hardness kits 
you can get from Lowe’s and Home Depot 
for about one-third the cost,” he said. The 
calcium increases in the milk 24-48 hours 
before foaling—when you see this, parturi-
tion is imminent, he said.  

Vaginal discharge or dripping milk can 
indicate impending abortion or foaling, he 
noted.

“Some people say the fetus determines 
the day of delivery and the mare deter-

mines the hour,” Espy commented. 
“Horses are prey animals. The only way 
a mare can survive if she is being chased 
is to be able to delay labor. The same 
thing is true in a barn—the mare getting 
spooked or hassled won’t foal until you 
turn off the light and leave her alone.”

As far as inducing foaling, he said 
mares are generally only induced for 
human convenience. Ask your veteri-
narian about this, he recommended, 
commenting that most veterinarians are 
becoming more reluctant to induce foal-
ing unless the mare’s life is in danger. 

Where Should She Foal?
outdoors “This is quite acceptable; I see 

a lot of problems with mares getting cast in 
12x12 stalls and stepping on babies,” Espy 
said. “An open grassy field is cleaner, and 
the mare can’t hurt herself on any walls.”

indoors This is acceptable if a large 
foaling stall or other area 14x14 or larger 
is available. Disinfect floor mats between 
foalings and use straw for bedding; shav-
ings can get packed in the foal’s eyes and 
cause ulcers, he noted. 

Foaling Stages
stage 1: The mare is anxious, kicks at 

her belly, might have nesting behavior (pil-
ing up bedding to lay on), and might be 
mistaken for a colicky mare because she 
gets up and down, urinates excessively, 
and sweats. Many people who foal mares 
for a living call a sweaty mare in Stage 1 
labor “heating up.” Wrap her tail and clean 
her udder and vulva thoroughly with mild 
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ship between bacte-
ria and sperm that 
increases (uterine) 

inflammation?” one 
researcher asked.
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soap. This stage usually lasts an hour, or 
until her water breaks.

How do you tell the difference between 
Stage 1 labor and colic? The only way to di-
agnose a mare that might have abdominal 
pain is to ask your veterinarian. Often when 
the veterinarian is on the way to check the 
mare, she progresses to Stage 2 labor. 

stage 2: Expect to see continuous prog-
ress of the foal out of the mare; this stage 
usually lasts 15-25 minutes, he said. Once 
the foal is out, don’t cut the cord—allow 
the foal to break it on his own. For disin-
fection, don’t use strong iodine since there 
might be a higher incidence of umbilical 
abscesses with this treatment; Espy recom-
mended the disinfectant chlorhexidine.

stage 3: This is when the placenta pass-
es. If the placenta doesn’t pass after about 
three hours, call the veterinarian. Retained 
placenta can cause uterine infection and 
laminitis.

What To Do If…
Mares abort Save aborted fetuses and 

placentas in a refrigerator or cooler until 
your veterinarian or diagnostic lab can ex-
amine them, recommended Espy. The pla-
centa is just as important as the fetus.

You see a red bag (placenta delivering be-
fore the foal) Cut the placenta and deliver 
the foal immediately! You don’t have time 
to call the vet, he warned. The foal and the 
placenta are detached from the mare and 
the foal is being deprived of oxygen. 

Call the Vet, Quick!
Espy recommends calling your veteri-

narian if:
h  You fail to see progress during foaling.
h  You see the soles of the foal’s feet facing 

up. This is always a caudal, or tail-first, 
presentation of the foal. 

h  You see front feet and knees out, but 
no head. This means the foal’s head is 
trapped back, and it is a big problem. 

h  You see a red bag delivery, as mentioned 
above. 

Foal Care Tips
For some foals, Espy said you might 

have to stimulate breathing by sticking 
fingers in his nose and/or rubbing his coat. 
He also said normal foals follow the 1-2-3 
rule: Standing in one hour, showing ability 
to nurse in two hours, and nursing in three 
hours. They should be given an enema to 
aid passage of the meconium, or first fe-

ces. 
“Foals are born with no immune 

system, so they need colostrum (the 
mare’s first milk, which contains 
antibodies that will protect the foal 
in early life),” he said. “It used to 
be thought that the majority of an-
tibodies are absorbed in 12 hours. 
We now know the majority (85%) is 
absorbed in six to eight hours.” He 
recommended milking the mare 
to get colostrum if the foal doesn’t 
nurse well; you should get 16-32 
ounces and give it to the foal via 
nasogastric tube if he doesn’t nurse 
on his own. He also recommended 
pulling blood to check antibody lev-
els six to eight hours after foaling.

For  more  informat ion on 
horse breeding, see www.The 
Horse.com/TopicSearch/Default.
aspx?nID=5&n=Breeding/ Repro-
duction.

Cloning: Where Are We Today?
“Five years ago, presenting ‘A 

Review of Cloning’ in the horse was 
almost unimaginable,” began Katrin Hin-
richs, DVM, PhD, professor of veterinary 
physiology and pharmacology and Patsy 
Link Chair in reproductive studies at Texas 
A&M University. “But the field has taken 
off very quickly, partly because of advances 
in other species.”

Henrichs discussed the successes,  
failures, and lessons learned in equine 
cloning to date. She also covered concerns 
about the health of clones and how this 
technology can and should be used in the 

equine industry.

What is Cloning?
Cloning is also called nuclear trans-

fer (NT) or somatic cell nuclear transfer 
(SCNT), Hinrichs explained. “Cloning as 
most people think of it is SCNT,” she said. 
Either term refers to removing a cell’s nu-
cleus, which holds its DNA, and placing it 
inside an oocyte (egg cell) that will grow 
into a cloned animal. Plain “nuclear trans-
fer” refers to taking the nucleus from any 
cell—even an undifferentiated embryonic 
cell (one that has not yet become a special-
ized skin, heart, hoof, or whatever type 
of cell)—while SCNT refers to taking the 
nucleus from an adult’s differentiated so-
matic or body cell (a specialized skin cell, 
for example). 

“There is a higher chance of viable off-
spring with embryonic cells than with a 
differentiated adult line,” Hinrichs said. 
“Before Dolly (the sheep) was produced, 
people had been doing nuclear transfer 
with cattle and sheep embryonic cells for 
a decade, but using differentiated cells was 
new.” 

The donor animal has a very small role to 
play—a small incision is made and a small 
amount of subcutaneous (just beneath the 
skin) connective tissue is removed. “This 
can be done in the field by a practitioner, 
as long as the sample is quickly put into 
proper holding media,” she explained. 
In the lab, the sample is cut into smaller 
samples and fibroblasts are grown from it 
to increase the number of donor cells (up 
to 10 million or so). 

The oocyte (egg) that will receive the do-
nor nucleus must be mature (ready to be 
fertilized), then its own DNA is removed. 
“In our lab, we inject the donor nucleus 
into the oocyte’s cytoplasm,” Hinrichs said. 
“Another way to do NT is to place the do-
nor cell under the zona pellucida (oocyte’s 
outer membrane) and fuse them with an 
electrical pulse. After the cell and oocyte 
are combined, we use sperm extract to 
stimulate the oocyte to divide and start 
forming an embryo; the sperm extract 
causes calcium oscillations in the oocyte. 
That’s the trigger to set embryonic devel-
opment in motion so the transferred DNA 
will start replicating.” 

Cloning Successes
Hinrichs offered the following timeline 

of cloning milestones:
h  2000:  The f irst  equine nuclear  

transfer embryo, with five cells, was 
produced. 
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Charmayne James holds a clone of her champion barrel horse, 
Scamper.
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h  2002: Woods, et al., announced cloned 
mule pregnancies at the 8th Interna-
tional Equine Reproduction Sympo-
sium. 

h  2003: Three mules cloned from fetal 
cells were born through the efforts of 
the University of Idaho and Utah State 
University. Their DNA came from an 
embryo that was a full sibling to a 
famed racing mule. 

h  Also in 2003, one foal cloned from 
adult cells was born in Italy. The mare 
that carried the foal to term was the 
same mare from which donor cells 
were taken, so she essentially carried 
her identical twin to term. 

h  2005: The Italian research group an-
nounced the birth of a second cloned 
horse, and another died at about 48 
hours of age from septicemia. Two 
cloned horses were born in Texas—the 
third and fourth live cloned foals. 

h  “Italy got one live foal from nine preg-
nancies resulting from 101 embryo 
transfers,” reported Hinrichs. “Texas 
A&M got two live foals from three preg-
nancies out of 11 embryos transferred. 
Why such a difference? Both labs had 
only about 5% blastocyst rate (survival 
of the cloned embryos to the early blas-
tocyst stage), so the difference is in the 
quality of the blastocysts.”

h  2006: Texas A&M announced the births 
of seven viable cloned foals. From one 
donor, 13 embryo transfers resulted in 
nine pregnancies and five cloned foals. 
The sixth and seventh foals were from 
two other donors. 

h  Also in 2006, the commercial company 
ViaGen announced the birth of three 
live cloned foals.

“So we know cloning is possible, and 
that its efficiency varies by the laboratory,” 
Hinrichs summed up. “Unfortunately, there 
are currently only two labs I know of work-
ing on equine cloning—Texas A&M and 
ViaGen. With that little amount of work 
being done, it will be very hard to see what 
protocols affect the health of foals.”

Equine Cloning Concerns
Will cloned foals be healthy and nor-

mal?
The cattle and sheep industries see huge 

abnormalities with clones, said Hinrichs, 
such as abnormally large offspring, fluid 
swelling, abnormal placentae, and heart 
and lung abnormalities. Luckily, cloned 

foals don’t seem to have that level of health 
problems. 

“Of 16 known live foals cloned from 
adult cells, three died,” she reported. “At 
48 hours, one died of septicemia, one died 
at 48 hours from pneumonia, and a third 
died at four days from complications dur-
ing anesthesia—he went under for correc-
tion of a possible bladder tear (he ended up 
not having one), had a low blood pressure 
episode while being induced, and never re-
covered.”

The three cloned mules appear healthy 
and have normal blood chemistry, and two 
raced this year, Hinrichs reported. How-
ever, remember that they were cloned from 
fetal cells, and as such are different from 

foals cloned from adult cells—they tend to 
have fewer problems. 

“About 50% of foals cloned from adult 
cells seem to have problems at birth re-
quiring neonatal care, such as a variable 
amount of tendon contraction in the front 
legs and enlarged umbilical remnants,” 
said Hinrichs. “We’ve had to ligate (tie off) 
some of those and remove some surgically. 
This problem seems to go along with con-
tracted tendons and might be part of the 
same syndrome. We also see weakness or 
maladjustment, but that seems to be a dif-
ferent syndrome. There might be some dif-
ficulty in oxygenation right after birth that 
contributes to maladjustment.

“They seem to get over problems pretty 
well,” she went on. “All known foals viable 
past one week are currently healthy.”

Why might clones suffer from more 
health problems than other foals? Hinrichs 
explained that each cell in a horse’s (or hu-
man’s) body has the exact same DNA, but 
only those genes required by that particular 
cell type are turned on while all other genes 
are turned off (this is called epigenetics). 
“A skin cell has ‘skin cell’ genes on and all 

others off,” she said. “After nuclear trans-
fer, the oocyte must reprogram the DNA so 
the genes needed for embryo development 
are turned on and all others are turned off. 
Improper or incomplete reprogramming of 
the cell to do all functions is thought to be 
the reason for poor viability of pregnancies 
from cloned embryos. Much research is be-
ing done on what constitutes ‘reprogram-
ming’ and what affects its efficiency.”

What about premature aging?
Many people are worried about prema-

ture aging in equine clones after widespread 
media discussion of Dolly the sheep’s sup-
posed premature aging. Hinrichs explained: 
“Telomeres are noncoding caps on the ends 
of chromosomes that shorten each time 
that cell replicates, so they are shorter in 
older animals. Dolly had short telomeres 
for her age because she was cloned from 
a mammary cell, which is one of the few 
cell types that doesn’t regenerate telomeres 
well (at least in cattle). We never really got 
to see if she’d age prematurely, because she 
was euthanized due to a transmissible lung 
tumor at six years of age.” 

It remains to be seen if equine clones will 
age prematurely, but since they are cloned 
from skin cells and not mammary cells, it 
is likely that they will age normally.

How closely will cloned foals resemble 
the donor?

“A clone will not be an exact duplicate,” 
stated Hinrichs flatly. “The shape and 
amounts of markings differ simply because 
of random migration of pigment cells dur-
ing growth. For example, as the embryo 
matures, genetics call for white at the ex-
tremities, not necessarily for white on the 
left front to halfway up the cannon. So 
socks mix and match, and a donor might 
have one white hind sock while a clone gets 
a blaze. 

“It would be interesting to clone an Ap-
paloosa and see what happens,” she said 
with a laugh. 

“The best way to think about a clone is 
as if it were an identical twin,” she added. 
“Twins have minor differences, their teeth 
might be different and their baby teeth will 
fall out on different days. And nutrition 
and environment are going to affect the 
way their genes are expressed.”

She showed the audience a photo of 
Smart Little Lena, a Quarter Horse stallion 
from whose cells five clones were produced 
at Texas A&M. All five clones have the 
same basic coloring as the donor, but all 
five have different markings. And they’re 
different heights, with slightly different 
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Champion cutting horse Royal Blue Boon meets her 
clone, Royal Blue Boon Too.
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conformation. 
“It’s just the way things happen in utero,” 

said Hinrichs. “That’s what makes foals re-
semble more closely or not. The biggest 
environmental impact is from the uterus. 
For example, with these natural equine 
twins (she showed a photo), this one was 
80 pounds at birth while the other was 29 
pounds. The larger one had more placen-
tal attachment area and thus more nutri-
tion from the mother, while the small one 
had about one-third the placental area of 
the large one. The big foal was 16.1 hands 
high at maturity; the other was 14.2. So the 
uterine environment can affect phenotype 
(physical characteristics) at birth and at 
adulthood. The recipient mare will put her 
own influence on the foal. 

“And placenta seems to be the most af-
fected part of cloning,” she noted. “Tthe 
placenta is not as good as that of a non-
cloned individual. 

“Then there’s the postnatal environ-
ment: Milk production in the dam, char-
acter of the dam, nutrition, exercise, de-
worming programs, and handling!” she 
explained. “The biggest example of this is 
CC (CopyCat) from A&M—the big news 
was that it doesn’t behave at all like the 
original cat. However, the original cat was 
a lab cat—she got very little attention, so 
she was shy and scared. CC was played 
with, given a rich environment, handled, 
played with toys—she is a happy, healthy, 
social cat. Does that mean behavior can’t 
be inherited and clones are not like the 
donor? No! It just means environment 
has an impact.”

Why should anyone want to clone ani-
mals if the clone might not look or act like 
the original? 

“Cloning is a tool that might help some 
people in some circumstances to preserve 
genetics from dead, old, dying, castrated, 
or otherwise infertile horses,” answered 
Hinrichs. “Cloning is genetic banking. The 
progeny of clones are the goal.”

How will cloning be used in the horse 
industry?

“When I first started working in this area 
in 1999, people weren’t sure how they felt 
about cloning,” Hinrichs recalled. “Now 
a lot of people see a use for it one way or 
another, and see it being used in other spe-
cies. Now they ask, ‘How can it be used 
to support genetic improvement in our 
breeds?’ “

Remember that even if a clone looks 
small or weedy, it has the same genetics 
as a champion donor. “You can breed the 
worst mouse clones together and get nor-

mal offspring,” remarked Hinrichs. “They 
all have the same genetics.”

Cloning might be favored as an assisted 
reproductive technology over other meth-
ods because of efficiency. “At Texas A&M, 
I would have to say cloning is clinically 
feasible,” said Hinrichs. “We also do intra-
cytoplasmic sperm injection (ICSI), but if a 
mare dies and the owners want a foal from 
oocytes present on her ovaries, we would 
have a better chance of getting a foal from 
a mare with cloning (and breeding the 
clone) vs. ICSI on oocytes at this point.” 

Price might or might not be an issue; she 
said the commercial price tag for a cloned 
foal runs about $150,000 and that number 
will likely decrease as efficiency increases. 
Texas A&M currently only clones for re-
search purposes.

Clones are not eligible for registration 
in most breed registries, but the associa-
tion Zangersheide, for example, does allow 
clones and their progeny to be registered 
and to compete in FEI events. “Many com-
petitions do not require breed registration 
(such as cutting, reining, or jumping),” 
commented Hinrichs. “The American 
Quarter Horse Association has distinct 
wording not allowing clones to be regis-
tered. But the big money is in cutting and 
reining competitions.”

Should clones compete? 
“If a donor was champion, it is unlikely 

that the clone will match its record,” cau-
tioned Hinrichs. “Epigenetics, health, envi-
ronmental differences, training, rider, cow, 
dirt, wind, chance, and the competition all 
can affect the clone’s performance. Plus 
we’re not trying to get just an animal that’s 
as good as the original, we’re trying to 
make them better than the last generation. 
Maybe the original horse had the perfect 
trainer, rider, and environment, and those 
aren’t around anymore. And what’s the 
competition like this year? It’s about more 
than just genetics.”

She offered another sobering thought: 
“If the clone of a champion horse competes 
and does not do well, it will not only de-
tract from the value of the clone as a breed-
ing animal, but it will also detract from the 
value of the original animal. This may be 
the most potent factor that will limit the 
campaigning of cloned animals in perfor-
mance events.”

Can cloning be abused, i.e., claiming 
an animal is a unique, original genetic  
individual when in fact it’s a clone?

“Clones can be differentiated from do-
nor and each other by age, appearance, 

and mitochondrial DNA,” said Hinrichs. 
Mitochondria are the parts of a cell that 
produce energy for carrying out the cell’s 
functions. They come from the oocyte; they 
generally have nothing at all to do with the 
donor DNA (although some clones might 
have a mixture of donor mitochondria and 
oocyte mitochondria). Thus, to have a clone 
that was indistinguishable genetically from 
the donor, you would have to use an oocyte 
from the same maternal line as the donor, 
and a cell nucleus from the donor. 

And who’s to say mitochondria aren’t 
important to performance? “Mitochondria 
provide energy—maybe the reason Cigar 
was a great racehorse was because he had 
great mitochondria,” suggested Hinrichs. 
“That could have effects on production, 
stamina, or other physical or behavioral 
traits.”

One area where abuse could occur is the 
offspring of male clones; it’s not possible 
to differentiate them from offspring of the 
male donor, she noted. 

Summary
“Cloning is possible in the horse, and ef-

ficiency appears better than in other spe-
cies,” Hinrichs concluded. “A cloned foal is 
unlikely to be an exact copy of the original, 
or even a competitor, because of vast differ-
ences from the donor’s situation. So since 
it’s expensive and labor-intensive, cloning 
should be considered a method to preserve 
genetics. A cloned stallion should produce 
the same foals as the donor stallion, but 
progeny of mare clones will be slightly dif-
ferent because of different mitochondrial 
DNA.” 

Successful Breeding of Older 
Maiden Mares Depends on Several 
Factors

Success when breeding older maiden 
mares depends on the management of 
several factors that contribute to the reten-
tion of excessive fluid in the uterus, includ-
ing insufficient lymph drainage, a uterus 
hanging over the pelvic brim, and a tight 
cervix, according to Jonathan Pycock, B. 
Vet. Med, PhD, DESM, MRCVS, of Equine 
Reproductive Services, North Yorkshire, 
England. 

“Unless your therapy program addresses 
all these problems, it’s going to end up not 
doing quite the job it ought to do,” Pycock 
said. “If you’re going to come across one 
of these very susceptible maiden mares, it’s 
important to pull all the stops out the first 
time you inseminate her.”

Semen causes an inflammatory reaction 
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in the uterus, prompting the production 
of fluid to clear the uterus of the semen. 
However, in some mares, this fluid does 
not clear the uterus. The resulting inflam-
mation decreases the chances of embryo 
survival. According to Pycock, it’s normal 
to see fluid in the uterus up to 12 hours 
following breeding, but some mares retain 
fluid beyond 24 hours. These mares require 
some special management in planning the 
breeding process, during breeding, and 
after breeding to have the best chance of 
pregnancy success. 

To manage these mares, Pycock recom-
mended practitioners understand how the 
uterus reacts to breeding and how thera-
peutic options will address this reaction, 
then formulate the best approach for their 
practices. 

Pycock suggested that care be taken 
when scheduling the breeding of these 
mares. Using ovulation induction agents 
can help practitioners to more accurate-
ly estimate when the mare will ovulate. 
Timing is important, as endometrial ede-
ma scores (amount of fluid in the uterus) 
decrease 24 to 36 hours before ovulation. 
It is ideal to breed these mares between 
one and three days before ovulation as 
long as they are naturally covered or in-
seminated with fresh semen. If permitted 
by the breed registration, fresh semen 
insemination is preferable to natural 
covering to reduce the challenge to the 
uterus. 

Scanning the mare for fluid often prior 
to breeding can help practitioners know if 
fluid is present, in which case Pycock sug-
gests using oxytocin to clear the uterus for 
breeding. According to Pycock, it is easier 
to breed older maiden mares on their sec-
ond ovulation of the year, as the ovulation 
date is easier to estimate. 

When breeding the older maiden mare, 
Pycock said good hygiene and opting for 
artificial insemination can help decrease 
the amount of bacteria in the uterus. 

“Post breeding, you’ve got to come up 
with a treatment protocol for situation and 
type of mare you’re dealing with,” Pycock 
said. 

This treatment can include the ad-
ministration of oxytocin every six hours 
post-breeding, or every four hours in 
certain cases, alternating between short- 
and long-acting formulas. Pycock also  
suggested uterine flushing, broad-spectrum  
antibiotics, and dilating the cervix.

AAEP �00�: Reproduction Forum
Drug compounding, the ethics of treat-

ing cryptorchids, and sexually transmitted 
diseases were the hot topics discussed by 
equine practitioners at the Reproduc-
tion Forum, led by Steven Brinsko, DVM, 
PhD, Dipl. ACT, associate professor of the-
riogenology at Texas A&M University, and 
Mats Troedsson, DVM, PhD, Dipl. ACT, of 
the University of Florida. 

Drug Availability
Ovuplant, an ovulation-induction agent 

containing deslorelin acetate, has not been 
available in the United States since 2003. 
It is not expected to return to the market, 
meaning practitioners must find different 
options for deslorelin. As there is no FDA-
approved equine product containing deslo-
relin, it can legally be compounded. 

Cryptorchidism
Forum leaders raised the question of 

ethics in treating cryptorchid horses—is 
treatment doing the horse any good? Are 
veterinarians propagating the cryptorchi-
dism in horses by treating the condition? 
Or are the owner’s finances the only benefit 

of treating these horses?
The heritability of cryptorchidism in 

horses is unknown, although studies in 
other species suggest the condition is high-
ly heritable, and practitioners are aware 
that certain breeds (e.g. Percherons, Welsh 
ponies) are more susceptible. Some breed 
registries dictate the ethics of cryptorchi-
dism by culling horses with the condition 
from breeding programs. 

Forum leaders questioned whether it is 
correct to treat this condition, given that 
it appears to be passed on to the stallion’s 

progeny. Additionally, testicles retained in 
the abdominal cavity are incapable of nor-
mal spermatogenesis due to the elevated 
temperature and more prone to neoplasia 
(cancer). 

Contagious Equine Metritis
In October 2006, two stallions returned 

positive test results for contagious equine 
metritis (CEM) during a breeding sound-
ness test, the first U.S. cases since 1998. 
They bred test mares in 2004 during the 
importation process, and were certified 
to be clean. Following exposure to those 
mares, they were bred. So how did they 
contract it, and how did they pass quaran-
tine? And are there more positive cases like 
these in the country?

Attendees discussed the current impor-
tation testing procedure, and considered 
possible alternative solutions, including 
the use of polymerase chain reaction (PCR) 
tests.

One forum attendee cited a study per-
formed in Iceland, where horses have nev-
er been exposed to CEM. Researchers per-
formed PCR tests on stallions and found 
30% were positive for CEM, raising the 
possibility that there are pathogenic and 
non-pathogenic strains of the virus.

Because of these high positive PCR re-
sults on unexposed horses, PCR testing 
was considered too sensitive to use as the 
sole test for use in imported horses. 

Equine Viral Arteritis
Attendees also discussed the outbreak of 

equine viral arteritis (EVA) in New Mexico 
and Utah in 2006. This outbreak occurred 
within the Quarter Horse racing industry. 

It was noted that since the outbreak, 
many stallions and pregnant mares have 
been vaccinated, and most of major Quar-
ter Horse racing farms are vaccinating all 
their horses, potentially signaling a shift 
in the way horse owners and veterinarians 
approach the disease. 

Although many people vaccinated 
against the disease, very few precautions 
were taken at shows and events. It is pos-
sible for a stallion to pick EVA up via the 
respiratory route, and then shed the virus 
for the rest of his life. Forum attendees 
suggested stallion advertising should start 
declaring, “guaranteed tested and vacci-
nated for EVA,” as mares can be protected 
via vaccine. 

It was suggested that the disease could 
be better controlled or even eliminated if 
all colts and serologically negative stallions 
were vaccinated. h
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Keep Old Horses Healthy
“How do we tell when a horse is aged?” 

asked Nancy Loving, DVM, who owns Lov-
ing Equine Clinic in Boulder, Colo., at the 
recent Healthy Horses Workshop for horse 
owners (held Dec. 2 in San Antonio, Tex-
as, in conjunction with the 52nd annual 
American Association of Equine Practi-
tioners Convention). “Most people think a 
horse is old once he’s over 20 years old. But 
we have to think of physiological age, not 
just chronological age. For example, some 
people are old and frail at 70, while some 
are still playing tennis at 70.

“As the years go by, veterinarians see 
more and more older horses,” she said. “I 
just lost a horse in my practice that was 
42. The record is 62 years old (uncorrobo-
rated), and I have seen one at 52; horses in 
the mid-30s are very common.”

Loving said the National Animal Health 
Monitoring System’s 1998 equine study 
found that 30% of U.S. horses were over 
age 11, and 8% were over age 20. In a 
country with more than nine million 
horses, that’s a lot of old horses, many 
of which have special health care needs. 
These special needs were the focus of her 
presentation to the 303 horse owners in at-
tendance.

Maintaining Body Weight/Condition
Some older horses might become too 

fat, while others lose weight and can’t seem 
to get it back. Loving said an older horse, 
much like a young growing horse, needs 
more protein and fat than a middle-aged 
horse, as well as a source of good-quality 
fiber. She addressed problems contribut-
ing to both weight loss and weight gain in 
old horses. 

Tired of eating “Old horses are slower 
eaters and they often tire of eating, leaving 
food to nap,” Loving said. “Consider herd 
competition for these horses; when they 
get tired of eating, everyone else cleans up 
all their food. You might have to separate 
these horses to feed them.” It might be  

inconvenient, but it might be necessary, 
she said. 

hay type/quality Make sure hay is easily 
chewed and processed—i.e., it isn’t overly 
mature and stemmy. “These old horses 
don’t have the best dentition to chew poor-
quality hay,” she said. 

dental issues These might include oral 
pain, temporomandibular joint (TMJ) 
disease, periodontal disease, hypersaliva-
tion, oral ulcers, sensitivity to cold water, 
and/or halitosis (bad breath). Any painful 
dental problem can reduce a horse’s will-
ingness to eat, which can mean weight 
loss for these old horses. Signs suggestive 
of dental problems include poorly digested 
feed in feces, cow-pie (loose) manure, and/
or quidding (dropping clumps of partly 
chewed feed on the ground), said Loving. 
And esophageal choke is a risk when food 
can’t be properly chewed.

As a horse ages, his teeth continually 
erupt (push out) from the sinuses, unlike 
human, dog, or cat teeth that grow out and 
stop at a certain point. Eventually, there’s 
no more tooth left to come down. “All her-
bivores do this,” said Loving. “When their 
incisors are gone, horses can’t do so well 
on pasture anymore.”

As horses get older, their teeth angle out 
more and the grinding motion changes, 
said Loving. “Often they get sharp points 
on their teeth that cause mouth ulcers, 
which interfere with optimal chewing of 
food and extraction of nutrients. Use your 
camera, camera phone, or whatever to take 
pictures of your horse’s body condition to 
compare to later. You see him every day; 
you can’t see the forest for the trees. You 
need some objectivity, and this helps. 

“Regular dental care can help keep the 
horse’s constantly changing teeth in proper 

management & Care
By CHriSTy WEST And Erin rydEr

The National Animal Health Monitoring System’s 1998 survey found 30% of U.S. horses were over the age of 
11, and 8% were over 20. In a country with more than nine milliion horses, that’s a lot of old horses.
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alignment so he can properly chew and 
get maximum nutrition out of his food to 
maintain his body weight,” she said.

She recommended that an equine vet-
erinary dentist examine and tend to older 
horses’ teeth at least twice annually, and 
that feed mashes or slurries be fed to older 
horses with very few or no teeth left. 

concentrates “I’m here to stamp out 
grain,” Loving stated simply. “Horses don’t 
normally consume grains in the wild. All 
the research shows that there is an in-
creased risk of colic from feeding grain. 
You might think your horse needs more 
calories so you offer him grain, but it’s pro-
cessed in the small intestine rather than in 
the large hindgut, and this creates a pot-
pourri of alterations to digestive health.  In 
any case you can eliminate grain, do so be-
cause it can really create problems, such as 
gastric ulcers, obesity, obesity-associated 
laminitis, insulin resistance, colic, etc.

“Instead, if he needs extra calories, use 
beet pulp, rice bran, vegetable oil, alfalfa 
pellets, or complete feed pellets,” she rec-
ommended. “Mashes are easier to eat, and 
it’s more palatable if it’s easier to eat. Any 
kind of oil you can find is okay, as horses 
are very well adapted to using fat as a ca-
loric source.”

old and overweight “The leading cause 
of obesity is improper nutrition, not en-
docrine (hormone) disturbance,” Loving 
stated. “I feel that obesity is a form of 
malnutritional abuse. Overfeeding is often 
done with the best of intentions, but these 
horses can founder and experience signifi-
cant pain. 

“Fat becomes an endocrine (hormone-
secreting) organ at any age—it increases 
cortisol (often called stress hormone),” she 
said. “This can result in insulin resistance 
and glucose intolerance. 

“For fat horses, cut their food down to 
about 70% of their needs—don’t crash diet 
them,” she recommended. “Weigh their 
feed—you can’t just eyeball it. Soaking hay 
in a tub of water is said to remove some of 
the NSC (nonstructural carbohydrates, or 
starches) that causes some of the weight 
problem. Exercise the horse if he has no 
musculoskeletal problem. Plus horses do 
just fine with a grazing muzzle to limit 
feed intake so you can turn them out to 
exercise on pasture.”

Additional Management Strategies
shelter/blanketing Provide a some form 

of shelter such as a run-in shed for pas-
tured older horses to get out of the weath-
er. Blanketing might be necessary for some 

horses, but don’t keep them overly warm. 
deworming/vaccinations A horse with 

internal parasites can look unthrifty and 
pot-bellied, and he might show uneven 
shedding or colic. “An older horse should 
receive at least as aggressive deworming 
and vaccination strategies as a horse in his 
prime,” Loving commented. “Keep up a 
good, steady program for all horses in the 
herd.”

Diarrhea, general poor condition, and/or 
cow-pie feces might suggest parasite infes-
tation, and/or chronic sand ingestion. 

Call the vet if he just doesn’t seem right 
Persistent weight loss or a depressed ap-
petite might signal liver or kidney disease, 
anemia, or cancer. Your veterinarian can 
help diagnose the cause of poor condition 
in an older horse. 

air quality Outside air is preferable to 
maintain respiratory health, said Loving. 
Feed good-quality hay to keep down dust 
and avoid moldy hay. 

Fitness/Lameness
“Keep old horses toned—exercise them, 

even if it’s just pasture turnout,” recom-
mended Loving. “That will help keep joints 
and morale healthy! Stall confinement con-
tributes to colic, and exacerbates arthritis 
because of lessened joint lubrication, and 
in addition, soft tissue injuries ‘freeze up.’ 
This is not too dissimilar to how you feel 
after sitting here for four hours,” she said 
with a smile.

Clinical signs of lameness and pain in-
clude lying down more often, difficulty 
rising, pointing a limb (in order to take 
weight off of it), and possibly chewing 

on a sore limb or even fences or the barn. 
“Some horses that are chewing on them-
selves or the barn stop chewing if you give 
them some painkiller,” Loving said. “Their 
behavior is a way of communicating to us 
to do something!”

Osteoarthritis, ringbone, bone spavin, 
fetlock arthritis, degenerative joint disease, 
suspensory degeneration, and navicular 
disease can all cause lameness in any age 
horse, but these are particularly problem-
atic concerns in older horses, she said.

“A horse should be maintained in a rea-
sonably comfortable state even if he’s just 
standing in a field,” Loving said. She dis-
cussed several options for managing lame-
ness in older horses:

Nonsteroidal anti-inflammatory drugs 
(Nsaids) “These are palliative only; they 
make horses feel better but don’t fix any-
thing,” Loving said. “But maybe that’s 
okay. Hazards include kidney failure, gas-
tric ulcers, and ulcerative colitis, which is 
darn near impossible to fix. I ask my cli-
ents, what are we talking about here? One 
must balance the risk of developing these 
side effects from NSAIDs vs. a horse’s pain 
and quality of life. If we have tried aggres-
sive medical management, yet he’s still 
hobbling around in pain and/or having dif-
ficulty getting up or keeping up with the 
herd, then it may be practical to try low-
dose Bute (phenylbutazone) or Banamine 
(flunixin meglumine).”

Corticosteroids are helpful when inject-
ed directly into joints. However, not all ste-
roids are created equal, she noted. “They 
provide potent reduction of pain and 
inflammation and mask damage; some 
promote cartilage repair, but not all,” she 
said. “Have a conversation with your vet 
about the best approach in using steroids, 
and which would be appropriate for your 
horse’s situation.”

Hyaluronic acid (HA) given intravenous-
ly or into a joint targets synovitis, reduces 
pain and inflammation, and lubricates 
joints, she said. 

Polysulfated glycosaminoglycan (PS-
GAG) has been very helpful for some of 
these geriatric situations, Loving said. “It 
has an affinity for cartilage, especially if 
it’s damaged,” she noted. “It decreases 
joint inflammation and increases synovial 
(joint) fluid viscosity (makes it thicker and 
increases its lubricating ability).” Loving 
stressed, though, that once there is sig-
nificant cartilage damage as with arthritis, 
most of the systemic joint therapies have 
limited value, but they might be worth a 
try.

Be sure to provide some form of shelter such as a 
run-in shed for older horses.
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Management options include cold 
therapy (cold-hosing sore joints), a good 
warm-up and cool-down for exercise, and 
long-and-low type riding (with the horse 
on a long rein moving with a low head car-
riage) to help keep tissues supple, she said. 
Stretching can help improve the horse’s 
flexibility.

Acupuncture has been shown, in some 
cases, to provide relief from musculoskel-
etal pain, she noted.

Oral joint supplements such as glucos-
amine have allegedly helped to relieve pain 
in sore joints, she said. 

Foot Care/Laminitis
“You have to provide routine care to the 

feet because that’s just as important as any-
thing else to keep them comfortable,” stat-
ed Loving. “Some horses can go barefoot 
all the time, some need boots when riding, 
and some just don’t do well without shoes. 
Everything is trial and error.”

Laminitis is a big risk in older horses, 
particularly those with hormonal imbal-
ance, she said. Its onset can be subclinical, 
chronic, and insidious. “Owners need to be 
very conscious of this,” she recommended. 
“Sinking and rotation (of the coffin bone) 
are excruciating. It’s a very painful way to 
die, so we want to avoid it at all costs.”

Cushing’s Disease/Metabolic 
Syndrome

Cushing’s disease or pituitary pars inter-
media dysfunction is a fairly common con-
dition in older horses that causes them to 
be hirsute (overly hairy) and have irregular 
or delayed shedding, among other clinical 
signs. “The pituitary gland enlarges and be-
comes overly active, but is not necessarily 
tumorous,” she explained. “Pituitary activ-
ity overstimulates the adrenal glands and 
the horse’s system is flooded with steroids. 
Puffy eyes (from fat deposits) are a tip that 
you need to look more deeply into this. 
Sometimes these horses drink a lot and 
pee a lot, are potbellied, and/or are suscep-
tible to infections, particularly sinus infec-
tions or when they have trouble healing a 
wound. Having too much corticosteroid in 
the body causes alterations in glucose and 
cortisol (so-called “stress hormone”) me-
tabolism. It is reported that 70% of horses 
over 20 years old have apparent or subclin-
ical signs.”

Treatment includes dietary management; 
the medications pergolide, cyproheptadine, 

or trilostane (which is not currently  
available in the United States); and/or body 
clipping the shaggy hair. “You can treat 
them (medically) for about $1/day,” she 
added. Horses should be treated before de-
veloping laminitis—an unfortunately com-
mon sequel of Cushing’s disease. 

equine metabolic syndrome This leads to 
obesity and obesity-associated laminitis, 
but it also has another component—ab-
normal fat deposition such as a cresty neck 
or swollen sheath, Loving explained. This 
syndrome is not peculiar to older horses, 
she added. Diet modification and exercise 
are the only treatments at this time. 

hypothyroidism? “I hear so many times 
that a vet has ‘diagnosed’ a horse with thy-
roid problems,” said Loving. “There might 
be thyroid problems secondary to Cush-
ing’s disease or metabolic syndrome, but 
there really isn’t primary thyroid disease in 
horses. If they’re on thyroid medications, 
look at other ways of treating them.

“Fat horses are commonly accused of 
being hypothyroid, when the predominant 
ailment that horse suffers from is access to 
an abundance of calories—a problem cre-
ated by management and husbandry prac-
tices,” she said. 

Other Health Problems
cancer/melanoma This is said to occur 

in 85% of gray horses over 18 years of age, 
she noted. It can affect the salivary glands, 
lymph nodes, perineum, penis, and/or 
eyes, and it can even result in bowel ob-
struction. 

squamous cell carcinoma These lesions 
can appear on the scrotum, perineum, or 
eyes in horses over 15 years of age. They 
often start small, she said, so she suggested 
that the audience go home and look care-
fully for skin cancers in aged horses.

pyometra It is not unusual for a mare to 
develop a uterine infection in her older age. 
Pus buildup in the uterus (pyometra) can 
create a space-occupying mass that elicits 
colic.  

Bladder stones As horses age, they might 
develop deposits of mineral concretions 
(stones) or sandlike crystals (sabulous uro-
lithiasis) in the bladder; the sandlike debris 
is very hard to get rid of. Bladder irritation 
from stones or crystals causes an affected 
horse to urinate small amounts frequently. 
You often see the horse straining to uri-
nate, and you might also see urine splatter 
on the hind legs (mares in back, geldings 
in front).

anter ior  uvei t is  or  moon bl indness 
This causes a painful eye with signs of  

conjunctivitis (inflammation of the mem-
branes covering the lining of the eyelids), 
tearing, squinting, photophobia (discom-
fort from sunlight), and often the eyelids 
will appear swollen. In a horse with a pain-
ful eye, the eyelashes point down rather 
than out as with a normal horse. 

cataracts These can affect older horses, 

but they seem to compensate incredibly 
well if only one eye has reduced vision. 

“Old age need not be a burden,” said Lov-
ing. “Considering all the premium health 
care we can offer our horses today, there 
is no reason they shouldn’t be living into a 
ripe old age in the greatest of comfort.”

For more information on older horse 
care, see:
■ Older Horse Care articles online.
■  Loving’s book All Horse Systems Go 

(available at several retailers, such as 
Amazon.com: 

Infectious Disease Outbreaks
Effective outbreak management is im-

plemented before a single horse gets sick, 
according to Mary Scollay, DVM, track 
veterinarian at Calder Race Course and 
Gulfstream Park racetrack in Florida. Scol-
lay advocated having a plan in place and 
tailoring that plan to the particular disease 
situation as needed. 

When an infectious disease is suspected, 
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Strict quarantine can help prevent spread during a 
disease outbreak.
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Scollay said to first establish a perimeter to 
contain infected and exposed horses, com-
municate the plan, and only then attempt a 
diagnosis. Raising an alarm about a poten-
tial outbreak before setting the perimeter 
can prompt some horse owners to leave, 
leading to the spread of the pathogen. If 
you cannot establish a diagnosis, Scollay 
recommended maintaining infection con-
trol measures for at least 21 days. 

Management of resources is key before 
an outbreak occurs. Establish a chain of 
command, assess the facility, and take in-
ventory of available testing materials and 
biosecurity supplies (gloves, etc.) avail-
able. Horse entry requirements should be 
strictly enforced. Have a disease-reporting 
system in place so that people know what 
veterinary officials should receive informa-
tion on a suspected case. 

Scollay said a facility manager should 
provide clear, concise instructions for 
horse handlers. 

Equine Emergency Care Tips
The first thing most guides on handling 

emergency situations will tell you to do 
is be prepared for that emergency. Know 
what can happen, what you’ll do in that 
situation, who you’ll call, what supplies 
you’ll need, etc. For an equine health emer-
gency, the same rules apply—you’ll handle 
it best if you planned for it ahead of time so 
you understand what necessitates a call to 
the veterinarian, have the proper first aid 
supplies on hand, know how to use them, 
and are familiar with your vet’s emergency 
phone services. 

To help horse owners prepare for a horse 
health emergency, Mark Fitch, DVM, of 
Boulder, Colo., demonstrated emergency 
first aid procedures and discussed tips 
for various situations during the Healthy 
Horses Workshop.

Hoof Puncture Wounds
“If your horse has a non-weight-bear-

ing lameness, make sure he doesn’t have 
a nail or something in his foot,” suggested 
Fitch. “If he does, remove it, then make a 
map (drawing) of the foot showing where 
the puncture is. Draw it out so there’s no 
confusion (was it to the horses’ left, or your 
left?) and make an X where the object was. 
We can usually find it, but it can be tough, 
especially in the frog—it’s spongy enough 
that you might not easily see where the ob-
ject was.”

Although some veterinarians ask that 
owners leave penetrating objects in place 
so they can see how deep the puncture 

goes, Fitch doesn’t prefer this. “I don’t 
like to recommend leaving them in place 
in case the horse damages himself further 
with more steps on it,” he said. “Unless 
you’re going to hold the foot up until the 
veterinarian gets there, take it out. I have 
never had one that got 100% sound after 
the tendon sheath was compromised (by 
a puncture wound), and if it isn’t already 
compromised, I don’t want to risk it. If it’s 
in the joint, you’ll probably see synovial 
fluid running out the nail hole when you 
take it out.”

Know How to Call Your Vet
“It’s important for people to learn the 

emergency phone procedures for their vet-
erinarian’s service, with all the phones, cell 
phones, after-hours answering services, 
pagers, etc., that are out there,” he stated. 
“In our practice, if you listen to the whole 
message, it takes three to four minutes to 
listen to all the options. The emergency 
information is first, but if you are waiting 
through all the options for a service when 
you’ve got an emergency, it seems like an 
eternity. Or your veterinarian might pre-
fer that you call a cell phone number after 
hours instead of the office. 

Wrapping Feet and Lower Legs
If your horse wounds a hoof, protecting 

the area from dirt and worse is a high pri-
ority. Fitch demonstrated using a dispos-
able diaper to protect injuries to the bot-
tom of the foot. “They conform to the foot 
real easily,” he said. “Apply ELASTIKON 
(stretchy bandaging tape) over that, then 
you can cover it with duct tape for more 

protection.” 
When the wound is further up on the 

leg in the heel bulb or pastern area, wrap-
ping can be more of a challenge. Bandages 
like to scrunch together in the pastern area 
if you don’t make sure to get some of the 
wrapping well below the heel bulb, said 
Fitch. 

Wrapping Legs
The typical lower leg standing bandage, 

whether for wounds, injuries, or just pro-
tection, needs some padding, said Fitch. 

“We use sheet cotton—it provides extra 
cushion, plus it absorbs any discharge 
from a wound,” he explained. “And the 
padding helps keep you from wrapping too 
tight and causing a ‘bandage bow.’ This is 
an ischemic injury (one caused by a lack of 
blood flow); the bandage acts like a tourni-
quet if you get it really tight. Most bandage 
bows don’t actually hurt the tendon, but 
you get a lot of swelling in the peritendi-
nous tissues (those next to the tendon). If 
you sweat these a little, the swelling goes 
right down. 

However, tendon damage can occur with 
too-tight wraps; he recalled one owner 
wrapped all four of her horse’s legs and 
ended up with three damaged tendons.

What about sports medicine support 
wraps or boots to prevent injury? “If 
those are tight enough to restrict motion, 
they’re too tight—use them only for short 
periods,” he recommends. “If they’re tight 
enough to restrict motion, they hamper 
movement enough to affect performance. 
If that really worked, you’d see them on 
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Tendon damage can occur with too-tight wraps. If you are unsure how to apply a proper leg bandage, ask 
your veterinarian for advice.
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every racehorse. They just don’t make a 
boot that can prevent injury like a bowed 
tendon. 

“The reality is that most horses get in-
jured when they get tired,” Fitch said. 
“Watch out for that—as they get tired from 
hard work, they start to stumble or take 
bad steps. At that point, they are suscep-
tible to injury.”

The exception to this rule is splint boots, 
which do help prevent leg wounds, he said. 
Splint boots prevent traumatic injuries 
from interfering (when one hoof hits the 
other leg).

Snakebite, Fire Evacuation, IV Shots, 
and More

Fitch described what to do in a variety of 
situations involving potential equine emer-
gencies.

snakebite “Don’t worry so much about 
a tourniquet, as this can do more dam-
age,” said Fitch. “Just keep the horse as 
calm as you can and call your veterinarian; 
don’t move the horse and stimulate more 
circulation (of the venom throughout the 
horse’s body). Antivenom will be the most 
beneficial part of the treatment. It can be 
purchased at human hospital emergency 
rooms. It’s pretty expensive, but it’s worth 
it.”

Fire “I don’t recommend blindfolds to 
lead a horse out of a burning barn; they 
won’t necessarily follow you easily,” Fitch 
said. “But if you moisten those towels and 
put them over his nose, that can help pro-
tect his airways. Once they lose those mu-
cosa (airway linings) to the heat, there are 
lots of problems with infection.”

Intravenous (IV) injection emergency 
Do you give your own IV shots? The horse’s 
jugular vein (where most IV shots are giv-
en) runs very close to his carotid artery. “If 
you put an IV medication in the carotid 
artery, the horse will likely die because the 
medication will go straight to his brain,” 
warned Fitch. “If you go up high on the 
neck, the chances of hitting the carotid ar-
tery are a lot less.”

proud flesh This occurs when excessive 
granulation tissue in a wound builds up 
above the normal skin level, he explained. 
“The problem with this is that skin edges 
that normally would migrate over the 
wound won’t go over the hill,” said Fitch. 
“It’s not a big problem; you just debride 
(cut away or apply medication to reduce) 
the excess tissue and it will heal. We use 

HYDRASORB dressing (a highly absor-
bent foam dressing) or Panalog ointment 
(a combination antimicrobial and ste-
roid).”

Air Quality Testing in Barns
“I used to look at a beam of light with 

the motes of dust in it and think it was aes-
thetically pleasing,” said Melissa R. Mazan, 
DVM, Dipl. ACVIM, of the Tufts University 
School of Veterinary Medicine in Massa-
chusetts. “Now that I know what’s in those 
dust motes, the pleasure is gone.” 

Mazan said 25-80% of stabled horses 
develop neutrophilic airway inflammation 
(inflammation caused by a type of white 
blood cell that helps kill and digest micro-
organisms). 

However, air quality testing along with 
owner education, modification of barn 
and field setups, and improved manage-
ment practices can go a long way to clear 
the air. 

You can collect data on air quality us-
ing a calibrated air pump and a host of 
filters to collect particulate in the air. 
You can choose filters for various sizes of  
particulates as well as filters specific to en-
dotoxins and molds. 

“Anything you’d like to look for you can 
have analyzed on those filters,” Mazan 
said. She submits her filters to an Environ-
mental Protection Agency laboratory for 
analysis. 

Filters and pumps can be worn by horses 

fitted with surcingles, or they can be worn 
by employees for real-time analysis. 

According to Mazan, the average barn 
has levels of particulates that are “off the 
chart,” referring to acceptable and unac-
ceptable levels of various airborne par-
ticulates set for human environments. 
Grain dust, for example, is so high in  
endotoxins that it is associated with occu-
pational asthma in humans. 

Training Your Horse for Procedures—
And Everything Else

Picture this: You’re at a horse handling 
clinic watching the clinician’s horse do 
pretty much anything you can think of and 
50 other things you hadn’t. You sit there 
amazed and envious, wishing you could 

get your horse to lead or sidepass 
that well with no visible cue, to 
say nothing of the ease with which 
that clinician can clip, load, and 
give shots to that horse. How do 
you get your horse to handle that 
well?

At the recent Healthy Horses 
Workshop, clinicians John Lyons 
of Parachute, Colo., and Mark 
Fitch, DVM, of Boulder, Colo., 
spent several hours on this topic 
for more than 300 horse owners, 
trainers, and veterinarians in at-
tendance. Using attendees’ horses, 
they demonstrated how to work 
around the problems of problem 
horses, and in doing so increase 
their compliance with more han-
dling procedures than just those 
at hand. 

“What we want you to be able 
to do is learn how to read these 
horses and do what’s appropri-
ate to work around them without 
scaring them more and making it 

more difficult to work around them,” be-
gan Lyons. 

The main message both clinicians em-
phasized was that handling and training 
horses isn’t just about what you’re trying to 
get the horse to do (or not do) at that mo-
ment. The way a horse responds to you for 
one activity is the same way he responds 
to you for other activities, so by improving 
your handling of your horse in one area, 
you’ll see benefits in your other interac-
tions with that horse as well. 

It’s Your Job
Lyons emphasized that it is the owner’s 

job to train the horse to behave for the vet-
erinarian, farrier, or whomever. 
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John Lyons worked with a young horse that was head shy and 
needle shy.
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“It is our responsibility to have the horse 
so well trained that we can do whatever we 
need to do without a problem,” he stated. 
“Our horse does not have the right to hurt 
anyone. It’s not because the vet smells 
funny that a horse hurts him, it’s because 
we didn’t train that horse well enough. It 
doesn’t take that long to train them. 

“If you really want your vet to love you 
and want to come see your horse, get him 
to act perfect for that vet,” he added.”

Handling Basics
Several of the horses Fitch and Lyons 

worked with during the clinic were not 
properly responsive to their cues to move 
forward, back, or sideways. So they started 
there, often using a snaffle bridle for more 
control and to help extend the cue lessons 
to riding work. 

Working with a young horse that was 
there because he was head-shy and needle-
shy, Lyons said, “He’s never been taught to 
move away or to the right, so he crowds 
us. He’s not doing anything wrong, he’s just 
being a horse. It’s like taking a kid to a nice 
restaurant but never teaching him how to 
eat. You can’t get mad at him because he’s 

a horse. I just want to 
teach him to move 
away and what man-
ners are.”

Fitch added, “He has 
to have a balance be-
tween the respect and 
the fear in his life. We 
must remove the fear 
first, and instill respect 
in its place. Fear is re-
moved using approach 
and retreat. Respect is 
instilled by teaching 
the horse to yield to 
and from pressure.”

While repeatedly 
asking the horse to 
move forward, back, 
sideways, and stop, Ly-
ons remarked, “Even 
after five minutes of 
doing this, you see a 
big change in the horse. 
Plus you’re teaching 
him sidepassing, turns 
on the forehand, to 
move his haunches in, 
move laterally, get off 
the haunches, and to 
get far more respon-
sive to the bit. As we 
get to the end of the 

lesson, it takes less and less pressure for 
him to move. So we’re getting him more 
and more responsive.”

Trailer Loading
Next Lyons worked with a Paint mare 

who reportedly used to load in trailers 
fine, but had a bad experience getting on 
a trailer. 

“She fights a lot and got worse and 
worse,” said her owner. “It takes several 
people and a butt rope to load her now. I 
have put her grain in the trailer in a round 
pen; she will go in and eat, then comes 
back out. If I move a partition or some-
thing, she’s out of there.”

“The first step in is also the last step out,” 
said Lyons. “Our job is to get the horse to 
back calmly from the front of the trailer 
all the way back. Really all you have to 
teach this horse is to put one foot in the 
trailer 200 times and take it out, put two 
feet in 200 times and take them out. You 
don’t have a cue to ask the horse to back 
out of the trailer, so the horse decides to 
come back out on his own. I’m not getting 
up in there with her. I’m going to need a 
cue to ask this horse to stop and back up, 

and one for that shoulder to go away. I’m 
trying to control her all the way in, and all 
the way out.

Lyons offered several tips related to trail-
er training during his work with the mare:
■  “When the horse rears, while he’s is in 

the air I hit his front feet (with the crop). 
When they come down, I back off. That’s 
how we start taking away the option of 
‘up.’ “

■  “Sometimes I reward a forward move-
ment, sometimes just a forward thought. 
He has to think about getting in the trail-
er before he can actually go in.”

■  “Actions will follow thoughts. If he keeps 
coming out of the trailer and looking out 
to the side, about the fourth time he’ll try 
pretty hard to go that way.”

■  “They start out bad, learn a little, get bet-
ter, then get worse. They start trying other 
options because they’re afraid, then they’ll 
start getting in the trailer, then get a lot 
worse. They’ll try every single option and 
put a lot of effort behind it. At this point a 
lot of people get real worried and wonder 
if they should have stopped. Don’t.”

■  “Once the horse is in the trailer, you can 
start making noise and stuff, but don’t 
trap the horse in there (by shutting the 
door). I don’t ever trap them in the trail-
er until they’re 100% solid in the trailer. 
Never ever, under any circumstances, do 
you close the door if you think there’s the 
least chance he’s going to flip out.”

Lyons’ General Handling Tips
■  “You’re not building a partnership, you’re 

building a leadership.”
■  “I don’t want my horse to know I have a 

watch, a time frame, or that I get frus-
trated or upset. I want my horse to think 
I’m flatline no matter what he does.”

■  “Good training is never a waste of time. 
Take extra time if you need it, even if a 
particular thing is not what you planned 
on doing today.”

■  “If you tap the horse (asking him to 
move forward) and he starts to back up, 
and he keeps going back, then you have 
to keep tapping until he goes forward. If 
you stop tapping when he backs up, then 
the taps start meaning ‘back up.’ “

■  “A horse’s skin is seven times more sen-
sitive than yours. So if you wouldn’t hit 
a person that way (he demonstrated 
with loud pats on the horse’s neck), defi-
nitely don’t do it to your horse! A rule of 
thumb is if you can hear your hand hit 
the horse, it’s too hard. Do not hit that 
horse loud enough at any time to hear 
it—that’s punishment, not praise.” h
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Lyons said, “Sometimes I reward a forward movement, sometimes just a 
forward thought. He has to think about getting in the trailer before he can 
actually go in.”
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Dermatology Discussions
Stephen White, DVM, Dipl. ACVD, a pro-

fessor in the Department of Medicine and 
Epidemiology at the University of Califor-
nia, Davis, School of Veterinary Medicine, 
and Anthony Yu, DVM, MS, Dipl. ACVD, 
associate professor of dermatology at the 
University of Guelph’s Ontario Veterinary 
College, presented a whirlwind tour of 
just about every skin disease known in the 
horse. 

Skin ailments were broken down into 
classifications of pruritic (itching), nodu-
lar, or crusting lesions. The variety of prob-
lems discussed included common equine 
skin diseases like sarcoids, insect hyper-
sensitivity, hives, allergies, photosensitiv-
ity, skin cancer, and a variety of fungal and 
bacterial infections. 

Pertaining to the topic of the pruritic 
horse, one bacterial infection they dis-
cussed is currently of great concern due 
to emerging implications in public human 
health—Staphylococcus species. A greater 
prevalence of methicillin-resistant S. au-
reus (MRSA) poses a potential threat to  

humans that have close contact with in-
fected horses. MRSA has been identified 
as colonizing “normal” horses and hu-
mans, yet it can be devastating if clinical 
infection occurs.

When skin appears to have a variable 
scaling and non-scaling pattern, it was 
suggested that a fair presumptive diag-
nosis could be a bacterial infection. Rain 
scald (caused by Dermatophilus bacteria) 
is a common bacterial skin infection in 
humid climates. In the presence of envi-
ronmental moisture, areas of skin trauma 
are susceptible to infection from bacteria- 
contaminated crusts dropped from an in-
fected carrier horse. 

Other equine skin diseases that might 
initially create itching include fungal in-
fections (dermatophytosis) such as those 
organisms that cause ringworm. Previous 
treatment strategies have used tamed io-
dine shampoos, but the experts suggested 
that chlorhexidine (disinfectant and topi-
cal anti-infective agent) shampoo prod-
ucts are more effective. One type of yeast, 
Malassezia spp., is known to cause rubbing 

of the tail and abdomen in mares infected 
between the mammary glands.

The most common itching problem in 
horses is related to insect hypersensitiv-
ity, particularly to Culicoides gnats. Horses 
react to the proteins in the gnats’ saliva, 
the bites themselves, or to the inhaled 
desiccated (dried) insects. Other flies can 
cause bites that itch, but these Culicoides 
gnats seem to incite the most profound 
itching response, with horses mutilating 
their tails, manes, and torsos in attempts 
to relieve their misery. Barns and fences 
also suffer from their rubbing efforts. Cu-
licoides sensitivity problems are typically 
seasonal, and certain breeds (like Icelan-
dic ponies) seem to be predisposed. Sta-
bling near standing water increases the 
risk. It is best to house sensitive horses at 
the top of a hill, away from wet, low-lying 
areas where these insects breed. There is 
also some speculation that vaccines might 
stimulate the ever-vigilant immune sys-
tem and create a hyperreactive response 
to many allergens like mold spores, insect 
bites, etc.

Pinch and punch skin grafts start 
with the veterinarian taking multiple 
small pieces of skin and hair from a 
donor site and transferring them to the 
wound bed.
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The next topic along the tour focused on 
nodular skin diseases. These have multiple 
causes, ranging from bacterial infections 
such as sporotrichosis (a chronic fungal 
infection caused by Sporothix schencki and 
pigeon fever abscesses), to ulcerated or 
nodular summer sores from Habronema 
fly larvae (which develop in housefly and 
stable fly maggots living in manure and be-
come infective when the fly larvae pupate 
and are carried by adult flies onto horses’ 
open wounds), to neoplasias such as mela-
noma, mast cell tumors, or sarcoids. 

Sarcoids are reported in 35-90% of skin 
neoplasms, and although these are non-
malignant, they are a cosmetic nuisance 
and can potentially interfere with tack and 
equipment. Sarcoids are commonly found 
in thin-skinned areas, especially in loca-
tions of previous wounds or continual con-
tact irritation by tack. Different parts of the 
world have varying distributions of sarcoid 
lesions. For example, horses in warmer cli-
mates tend to have more sarcoids on the 
legs, while horses in colder climes tend to 
develop more lesions 
on the trunk. There 
is speculation that 
this might be due to 
insect feeding pat-
terns related to dif-
ferent distributions 
of insects around the 
world. 

The third group 
of skin diseases cov-
ered in-depth in-
cluded crusting and 
ulcerated lesions, 
such as sarcoidosis 
(inflammation that 
causes tiny lumps of 
cells in various body 
organs) caused by 
an abnormal reac-
tion to an infectious 
or non-infectious 
antigen. Another skin 
problem that creates 
crusting lesions arises from an autoim-
mune response known as pemphigus.

In the final section of the dermatol-
ogy tour, hereditary skin diseases were 
discussed, including HERDA (hereditary 
equine regional dermal asthenia, formerly 
called hyperelastosis cutis, which causes 
affected horses’ skin to be fragile and tear 
very easily) in horses with specific Quarter 
Horse lineage, and chronic lymphedema 
(lymphatic fluid buildup in soft tissues of 
the body) in draft horses. 

Skin Grafts Made Simple
Pinch and punch grafts aren’t the most 

attractive option for closing slow-healing 
wounds, but they are a viable option for 
quickly closing these types of injuries. The 
procedures are quick and simple, accord-
ing to Linda Dahlgren, DVM, PhD, Dipl. 
ACVS, assistant professor of Large Animal 
Clinical Sciences at the Virginia-Maryland 
Regional College of Veterinary Medicine in 
Blacksburg, Va. 

“The goal here is not necessarily to have 
the most cosmetic outcome, but to have 
a functional outcome,” Dahlgren said. “If 
cosmetics is the goal, then there are oth-
er types of grafts we should consider, but 
that’s a whole different ball game in terms 
of ease of procedure.”

Dahlgren performs pinch/punch grafts 
by taking multiple small pieces of skin 
and hair—rather than sheets of skin as in 
customary skin grafts—from a donor site 
(preferably an inconspicuous area, such 
as under the mane) and transferring them 
into the wound bed. 

The procedure is ideal for moderate to 
small open wounds that will otherwise 
take a long time to heal on their own, or 
wounds that have become static and need 
a “jump-start” back into the healing pro-
cess. 

Dahlgren said wound beds that are not 
healthy enough to support split-thick-
ness mesh grafts (grafts that use one large 
sheet of donor skin) can be successfully 
pinch/punch grafted. The procedure can 
be performed on a standing horse, and the 

majority of the grafts will be secure to the 
wound within nine days. 

The acceptance rate for pinch/punch 
grafts is 75-90% according to Dahlgren. 

“Everybody should be doing these,” Dahl-
gren said. “They really can’t go wrong.” 

Intratumoral Chemotherapy Helpful 
in Preventing Recurrence of 
Sarcoids

Veterinarians have attacked sarcoids 
with everything from scalpels to lasers, 
and cryotherapy to caustic chemicals. But 
chemotherapy administered intratumor-
ally could be a viable new option in remov-
ing and preventing future outbreaks of the 
nasty nodules, according to Alain Théon, 
DVM, MS, of the University of California, 
Davis. 

Théon reported this method prevent-
ed sarcoid recurrence in 97% of the 378 
horses treated with it from 1996 through 
2004. Théon injected cisplatin, a chemo-
therapy drug, directly into the tumor. He 
said this route maximizes the dose within 

the tumor, eliminating 
systemic exposure and 
toxicity. 

Overall, the cure rate 
(sarcoid removal and lack 
of recurrence) using cis-
platin alone was 93%. Cis-
platin used concurrently 
with surgical removal 
prevented recurrence in 
97% of cases. In tumors 
up to 10cm in diameter, 
the control rate was 92% 
up to three years follow-
ing treatment. Of the 378 
horses treated, 18 had tu-
mors recur. 

Known side effects of 
treatment include tender-
ness in the treated area 
and some edema (fluid 
swelling). Théon said 
other disadvantages of 
the treatment include the 

potential health risk cisplatin poses to hu-
mans, as it is a known carcinogen. 

Théon strongly advocated the use of full 
chemotherapy precautions in handling, 
mixing, and treating horses with the drug. 
He also suggested that practitioners not 
familiar with chemotherapy precautions 
meet with a human oncologist prior to us-
ing cisplatin on horses. The horse’s owner 
is also required to wear gloves when han-
dling the horse for three days following 
treatment. h

Pinch and punch grafts aren’t the most attractive option for closing slow-healing wounds, but they 
are a viable option for quickly closing these types of injuries.
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Western Performance Horse Forum
The Western performance horse indus-

try is growing at an astonishing rate, and 
along with that growth, there are unique 
health issues that need to be addressed. 
The Western Performance Horse Fo-
rum—moderated by Jerry Black, DVM, of 
Pioneer Equine Hospital in Oakdale, Calif., 
and Joe Carter, DVM, of Oklahoma Equine 
Hospital in Washington, Okla., who both 
actively participate in the Western perfor-
mance horse industry—addressed relevant 
issues and opened a discussion on what 
role the AAEP should play in this industry.

The Industry Evolves
“Western horses have transitioned from 

a working class to a performance class in 
the industry,” said Black. “This is a very 
exciting time for the Western horse indus-
try to be included in the World Equestrian 
Games, and to be included in the Olympic 
Games would be a feather in the cap of the 
reining horse industry.”

Carter added, “I would certainly like to 
see the AAEP get behind promoting rein-
ing as an Olympic discipline.”

Other audience members said that be-
cause of the push for Olympic contention, 
they had noticed an increase in amateurs 
competing in Western Performance class-
es, and organizations were responding by 
adding more amateur-level divisions. 

Another veterinarian commented, “I 
also see older horses competing longer. 
There are more geriatric horses involved 
in showing for longer periods of time, be-
cause there are more amateurs who need a 
seasoned horse.”

The forum participants briefly discussed 
challenges of caring for the older competi-
tive horse, such as the use of anti-inflam-
matory drugs, and this led to the discus-
sion of drug policies in the sport.  

International Drug Rules
“At the Aachen World Equestrian 

Games, we had 17 countries competing 

(in the reining competition),” Carter said. 
“Drug testing is one of the big impediments 
for the industry right now. However, we’ve 
had reining in six large international com-
petitions and had zero (drug) positives. It’s 
the only horse discipline to have zero posi-
tives—not just the U.S., but all countries.”

Black added, “The American Quarter 
Horse Association (AQHA) is one of the 
few (Western) performance horse orga-
nizations that have medication and drug 
rules. But unless the shows are very large 
events, the role of the veterinarians at the 
events is strictly an on-call basis.”

Several members addressed the fact that 
many Western performance events, such 
as the National Reining Horse Associa-
tion (NRHA) and National Cutting Horse 
Association (NCHA) futurities, have huge 
purses that tempt owners and trainers to 
push their horses to the edge, which some-
times involves using drugs that are prohib-
ited by organizations such as AQHA and 

FEI (Fédération Equestre Internationale, 
the ruling body of international equine 
sports). However, NRHA and NCHA don’t 
have drug policies.

“If you have a $10,000 horse and he has 
some problems, it’s easy to retire him,” 
one veterinarian said. “But, if you have a 
$2 million horse, it’s not so easy.”

Black replied, “I can easily argue that 
the owners of these horses are very con-
scious about the welfare of the horses. We 
do use medications, but I wouldn’t say the 
majority of the people are using medica-
tions as performance enhancers.” 

He said he realized there is a minority 
of people who will always try to abuse the 
system. 

Carter explained that if organizations 
do implement drug policies, they should 
concentrate on drugs that are definite 
performance enhancers. “We need to 
look at a very narrow scope of drugs that 
don’t have a place in competition,” he said  
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One veterinarian said he’d noticed that older horses were competing for longer periods. He said there are 
more geriatric horses involved in showing for longer periods of time, because there are more amateurs who 
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“Anti-inflammatory drugs are not perfor-
mance-enhancing drugs.”

Another audience member commented, 
“We are seeing more and more Surpass 
(a topical anti-inflammatory drug) being 
used at the shows. I think it’s being used 
more than what it can sometimes do, but 
it gives the owners or trainer the feeling 
they are directly impacting their horses’ 
health.”

Another audience member added, “If 
you have a very athletic, long-term disci-
pline like show jumping, it’s unrealistic to 
expect that most of these horses are going 
to be sound on their own. If you don’t fix 
basketball players’ knees, how many peo-
ple do you think you are going to get out 
on the court?”

EVA Outbreaks
Forum members briefly discussed the 

recent equine viral arteritis (EVA) 
outbreak that affected several 
western states and quarantined 
many barns housing Western per-
formance horses. 

“Shows were canceled and (the 
facilities of) several large trainers 
were quarantined,” a veterinarian 
in attendance commented. 

Another forum participant said, 
“An outbreak can have a tremen-
dous impact on the industry, espe-
cially during this time of the year 
(late in the season, when most 
championship shows are held).” 
It can have such an impact that 
some trainers even broke their 
quarantines and traveled to shows 
anyway. “I had a couple of clients 
wanting to bust their quarantine,” 
one attendee said. “The state vets 
were overwhelmed, and I was faced with 
the decision of calling the state vet and rat-
ting out a good client.”

Black said, “Obviously it’s a hot topic. It’s 
even a hot topic at the level of the USDA. 
Sometime in the near future we are look-
ing at stallions that are going to have to 
have some testing done before they are al-
lowed to travel between states. They want 
to devise a way to be able to track these 
particular stallions.”

Black said it would be a good practice to 
test and vaccinate mares and stallions for 
EVA on all farms..

“Every major racing Quarter Horse 
broodmare farm in our area is requiring 
negative test and vaccination for EVA this 
season,” said a veterinarian.

Sales and Ethics
Black touched on professional ethics 

within the industry, especially focus-
ing on changing the way larger sales are 
run. “When you have yearlings selling for 
$250,000, the rules have to change a bit,” 
he explained. “It can’t always be a ‘buyer 
beware’ market.”

Black explained that Western Blood-
stock, the contracted sales company for 
the NCHA sales, put a group of veterinar-
ians together to develop a radiographic 
repository that mimics what is used in the 
Thoroughbred industry.

“They made it mandatory for the 2-year-
old in training select horse sale last year,” 
Black said. “All the radiographs have to 
conform to a specific set; there’s 22 X rays 
involved. All of them have to be taken by 
digital imaging. The owners are asked to 
sign a consent form and those radiographs 

will be used in a long-term radiographic 
study.

“The biggest problem we have in per-
formance Quarter Horses is developmen-
tal orthopedic diseases,” Black continued. 
The five-year study will look at lesions and 
future performance of the sales horses in a 
similar fashion to what has been done in 
the Thoroughbred industry.

Black said full disclosure can only help 
improve the industry’s image and the qual-
ity of its sales.

Their Take
Overall, the forum attendees seemed 

pleased with the direction the Western per-
formance horse industry was headed. The 
prospect of reining being the next Olympic 
sport perked the ears of many who would 

like to see the AAEP play a more active 
role in promoting and standing behind the 
Western Performance Horse industry.

Incisor Luxation Fractures
Incisor luxations are the most common 

oral fractures in horses, according to Lynn 
Caldwell, DVM, of Silverton Equine Veteri-
nary Services in Silverton, Ore. 

When the horse pulls back on a solid ob-
ject with his teeth, it can cause trauma to 
the teeth and underlying developing tooth 
structures. It’s important to catch these in-
juries early.

The first question Caldwell asks when 
examining a horse with incisor fractures is, 
“Can I save these teeth?” She first provides 
non-steroidal anti-inflammatories and an-
tibiotics. “We like to use broad-spectrum 
antibiotic combinations like penicillin and 
gentamicin immediately.” 

She said radiographs are “abso-
lutely essential. If you have deep 
root fractures, you’ll want to extract 
them, or realize you’re going to 
come back later and extract them. 
Also, you can see if there are any 
bone chips that need to come out.”

After stabilizing the teeth with 
surgery, Caldwell uses impression 
materials to protect the mouth’s soft 
tissues from any sharp edges (simi-
lar to putting wax on braces).

Horses should be kept on anti-
biotics for two to four weeks and 
the mouth should be flushed with 
chlorhexidine during that time. 
Caldwell stressed that it takes 
months for fracture sites to com-
pletely heal.

Post-Race Cocaine Testing
The prevalence of a common metabo-

lite of cocaine in the environment has cre-
ated a need for the allowance of a mini-
mum concentration of the substance in 
post-competition race testing, according 
to Fernanda Camargo, DVM, and Tom 
Tobin, DVM, PhD, Dipl. ABT, of the Gluck 
Equine Research Center at the University 
of Kentucky. Roberta Dwyer, DVM, MS, 
Dipl. ACVPM, presented this study on Ca-
margo’s behalf.

According to the research, 1 mg of co-
caine administered to a horse can pro-
duce about 100 ng/mL of benzoylecgonine 
(BZE), a major urinary metabolite of co-
caine. The chances for exposure to this 
amount of cocaine are greater than one 
might imagine. 

According to Camargo and Tobin, one 

Dr. Caldwell uses steel wire to secure the fractured incisor to the other 
stable teeth. 
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study stated that 79% of paper currency is 
contaminated with cocaine. (Other studies 
have estimated that contamination affects 
four out of five bills in circulation.)

“If you have a contaminated hand that 
touches the muzzle of a horse, puts the 
bit in the mouth, etc., the horse’s skin may 
readily absorb that cocaine,” Dwyer said. 

Camargo and Tobin say that rather than 
a “zero tolerance” policy for BZE-positive 
horses, a cutoff value should be established, 
similar to the value allowed in human drug 
screening (the human workplace cutoff val-
ue for BZE is 300 ng/mL for screening and 
150 ng/mL for confirmatory tests). 

“If trace amounts of BZE were not com-
mon in urine, then why would we have a 
human cutoff of 300 ng/mL, and things 
below that are considered negative?” 
Dwyer questioned. 

Cocaine can be used as an equine 
stimulant, but doses ranging between 4 
mg/horse to 10 mg/horse or more were 
required to produce any effect in previ-
ous research.  

The enzyme-linked immunosorbent 
assay (ELISA) test is extremely effi-
cient in screening for BZE, and it can 
detect as little as 0.5 ng/mL (one-half a 
part per billion) in urine. The authors 
reported that when testing for cocaine 
metabolites was initiated in California, 
a number of horses tested positive for 
low concentrations of BZE.

For more AAEP coverage see www.The 
Horse.com/AAEP2006.

Biologic and Therapeutic Agents 
Forum

The forum was facilitated by Craig Bar-
nett, DVM, Intervet Senior Equine Techni-
cal Services Specialist, and co-facilitator 
Carol Clark, DVM, Dipl. ACVIM, of Pe-
terson & Smith Equine Hospital in Ocala, 
Fla.

The first topic of discussion was the 
equine viral arteritis (EVA) outbreak in 
18 states and two Canadian provinces in 
2006. The outbreak was the first in the 
Quarter Horse industry. (In 2007, EVA 
reared its head again in the Quarter Horse 
population, see www.TheHorse.com/emag.
aspx?ID=7745).

It was noted by Kevin Hankins of Fort 
Dodge Animal Health (which makes a 
vaccine against EVA) that the vaccine 
available to protect horses from EVA 
has been used minimally in the Quarter 

Horse industry in recent years. Once this 
outbreak started, however, the number of 
doses produced was upped from 2,000 to 
18,0000 to try and meet the demand.

The AAEP Vaccination Guidelines rec-
ommendations can be found at http://aaep.
org/pdfs/AAEP_vacc_guide.pdf. 

The AAEP recommendations state that 
intact colts intended to be breeding stal-
lions should be given one dose at six to 12 
months of age with annual boosters. Docu-
ment the seronegative nature of these colts 
prior to vaccination.

For open mares that are seronegative, 
vaccinate annually before breeding to car-
rier stallions. Isolate these mares for 21 
days after breeding to a carrier stallion. 
Vaccinated mares do not develop clinical 
signs even though they become transiently 
infected and might shed virus for a short 
time.

For breeding stallions and teasers, vacci-
nate annually 28 days before start of breed-
ing season. Note that virus might be shed 
in semen for up to 21 days. 

The Forum group also discussed quaran-
tine, since horses can shed the virus for up 
to 21 days through the respiratory route, 
and stallions can become affected for lon-
ger terms (years) and shed the virus in se-
men. Veterinarians also warned that while 
the vaccine is not labeled for use in preg-
nant mares, thousands of pregnant mares 
have been vaccinated without problem. 
The decision to use the vaccine off-label is 
up to the horse owner and veterinarian.

Young colts should be tested to deter-
mine whether they have been exposed, then 
vaccinated to protect them from becoming 
carriers when they are sexually mature.

It was noted that if a mare is to be vac-
cinated, a blood should be drawn from 
her nursing foal to show it is negative 
prior to the vaccination. The baby will 

seroconvert (show positive antibodies to 
equine arteritis virus) either through his 
dam’s nasal shedding or through ingest-
ing antibodies in the mare’s milk.

“You can’t tell the difference in titers (of 
antibodies) whether it’s from vaccine or 
natural exposure,” noted one vet.

There was a warning that many horses 
can become seropositive and never show 
clinical signs. With the Quarter Horse out-
break in 2006, about 50% of exposed hors-
es developed clinical signs, from abortion 
to stocking up.

Equine Flu
Mary Beth Evans, DVM, MS, senior 

staff veterinarian, Center for Veterinarian 
Biologics (CVB), USDA/APHIS Veterinary 
Services, spoke on proposed regulations on 
viral strain changes in equine vaccines. The 
point that has been discussed for the past 

couple of years is that there needs to 
be a policy change to better allow for 
influenza products to be updated with 
new strains in a timely manner when 
change occurs due to significant anti-
genic drift in the field. 

Her division has worked to develop 
guidelines for vaccine manufacturers 
to allow them to update killed virus 
vaccines without having to go through 
new product licensing. 

Influenza has a variety of subtypes, 
and is known to have antigenic drift 
(changes in the genetics of the virus 
that make current vaccines not work 
as well or at all). The decision was that 
there need to be a mechanism in place 

to add strains fast due to outbreaks or the 
potential of an outbreak. Also needed is the 
ability for vaccine manufacturers to delete 
a strain no longer causing disease from a 
licensed vaccine.

The current “Draft VS Memo on Viral 
Strain Changes in Inactivated Equine and 
Swine Influenza Vaccines” has been out 
for public comment and revised and is 
going through USDA revision. It assumes 
that replacing/adding strains shouldn’t 
result in substantial production changes 
in vaccines. The new policy would allow 
manufacturers to substitute or add strains 
without repeating efficacy and field safety 
studies if there is justification of strain re-
placement/selection. There will be no more 
than three strains of a subtype per licensed 
product allowed.

The USDA will allow up to two strain 
substitutions within each of the subtypes 
present in the currently licensed vaccine. 
The antigen/dose of each new strain must 
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Cocaine can be used 
as an equine stimu-

lant, but doses ranging 
between 4 mg/horse to 
10 mg/horse or more 

were required to  
produce any effect.

http://www.aphis.usda.gov/vs/ceah/ncahs/nahms/equine
http://www.aphis.usda.gov/vs/ceah/ncahs/nahms/equine
http://www.aphis.usda.gov/vs/ceah/ncahs/nahms/equine
http://www.aphis.usda.gov/vs/ceah/ncahs/nahms/equine
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be equal to or greater than that 
of the original strain unless jus-
tified by a host challenge study. 
Manufacturers cannot decrease 
the antigen/dose of the original 
strains unless justified by a host 
challenge study.

Based on adequate justifica-
tion, strains of new subtypes may 
be added to a licensed vaccine. 
For an entirely new product or 
new process, efficacy and field 
safety data will be required.

Conditional licensure might 
be considered for an entirely 
new flu product or manufac-
turing process. Where there’s 
a reasonable expectation of ef-
ficacy and adequate field safety 
data, efficacy studies can be 
pending. In other words, this 
is a fast-track licensing procedure that 
requires proof of purity and safety and 
a reason to expect efficacy. This would 
mean a vaccine could be on the market 
in about one-third the time it takes today. 
This means eight months to one year ver-
sus three years without this policy. This 
is modeled after the human regulations, 
although human challenge studies are not 
required.

There is one modified live flu vaccine 
(Fluavert), and that is not covered in this 
policy change. Neither are any vectored 
vaccines.

NAHMS
Josie Traub-Dargatz, DVM, Dipl. 

ACVIM, of Colorado State University, gave 
an update on the National Animal Health 
Monitoring System (NAHMS) 2005 report, 
which had information released starting in 
late 2006. She said in early 2007 the group 
will use event organizers in six states to do 
a survey on equine events, including test-
ing requirements and procedures.

There is a tremendous amount of infor-
mation available to the public, and more 
is being compiled and released. This infor-
mation can be found at www.aphis.usda.
gov/vs/ceah/ncahs/nahms/equine. (To find 
articles written from the NAHMS report 
on www.TheHorse.com, simply type in 
NAHMS in the keyword search box at the 
top of any page.)

Traub-Dargatz said horse owners should 
let the federal government know that a 
seven-year gap between reports of the 
equine industry are too broad. Horse own-
ers should request more frequent studies 
since the information is being used and is 

helpful.

Strangles
The question was raised by Rob Holland, 

DVM, a private practitioner in Kentucky 
and a senior veterinarian with Pfizer Ani-
mal Health, whether horse owners should 
vaccinate against strangles in the face of an 
outbreak?

The consensus of the group was no, 
because a horse can become a carrier or 
might be sick already and develop addi-
tional problems such as purpura. A horse 
that is exposed and asymptomatic that is 
then vaccinated could have an immune-
mediated crisis.

One vet said he was comfortable vacci-
nating in the face of a strangles outbreak. 
Rocky Bigbie, DVM, of Fort Dodge Animal 
Health, said that the adjuvant in vaccines 
that makes them work better could cause 
a problem if the horse is vaccinated at the 
wrong time; the vaccine could actually 
make the horse worse.

It was noted that reporting of adverse 
reactions to the USDA by veterinarians is 
very low. “If an owner or vet thinks there 
was an adverse reaction, report it either 
to USDA or to the manufacturer” was the 
consensus. This can be done on the USDA 
web site http://www.aphis.usda.gov/vs/cvb/
html/adverseeventreport.html.

EIA
Equine infectious anemia (EIA) was re-

ported for the first time in Ireland in 2006. 
The source was an illegal plasma product. 
This brought up the discussion of unregu-
lated plasma in the United States, a source 
of heated controversy for several years in 

this forum. One veterinarian in the  
audience said there is a concern 
this type of disease outbreak 
could happen in the United States 
because several distributors of 
equine serum are not USDA li-
censed and the products are not 
tested.

There are USDA-licensed plas-
ma products that are tested for 
the presence of EIA, noted Tim 
Cordes, DVM, of USDA/APHIS. 
Non-licensed plasma products are 
not regulated.

“Normal” plasma and serum 
that does not make disease claims 
does not have to be tested, said 
Evans of the Center for Veteri-
nary Biologics. She noted that the 
USDA/APHIS does not have staff 
or budget to inspect all of these 

products. If there is a claim on the product 
that it is a treatment for failure of passive 
transfer, R. equi, or West Nile virus, the 
FDA would be responsible for it because it 
would be considered a new animal drug. 

In response to a question from the au-
dience on how veterinarians and those in 
the horse industry could push for testing 
of all equine plasma products, Evans said 
the group could petition the government. 
“If you are aware of a manufacturer mak-
ing claims, we’d like to hear about them,” 
said Evans. “If we have evidence, we can 
generally investigate.”

Barnett said the EIA outbreak in Ireland 
sends a strong message regarding the po-
tential for disease outbreaks as it relates to 
unregulated equine plasma products, and 
that the industry needs to take a stand. 
Another vet brought up the potential prob-
lem of liability when using a product not 
licensed by the USDA.

A recommendation from the Forum was 
sent to the AAEP Board recommending, 
“That the AAEP petition USDA Veterinary 
Services regarding the need to regulate un-
licensed, unregulated products.”

The Forum also send the AAEP Board a 
recommendation stating, “That the AAEP 
utilize the Guardian and Spur of the Mo-
ment (newsletters), possibly through assis-
tance from the Education Committee, to 
educate and heighten the awareness of the 
membership regarding the use of licensed 
and unlicensed plasma products.” 

The Forum also sent a recommendation 
to the AAEP Board, “That a quick refer-
ence list of equine medications be provid-
ed to the membership outlining those are 
approved, generics, and those for which 
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Veterinarians agreed that it was not in the best interest to vaccinate horses 
when faced with a strangles outbreak because a horse can become a car-
rier or might be sick already and develop additional problems.
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veterinarians may need to utilize legally 
compounded products.” And the Forum 
also recommended, “That an updated ar-
ticle with brief and specific compounding 
guidelines be placed in the Guardian and/
or Spur of the Moment.”

Therapeutic Options Forum
Jim Kenney, DVM, and Kevin May, 

DVM, co-facilitated a small gathering at 
the Therapeutic Options Forum. The first 
item on the agenda was research.

Kenney noted that for the topic of acu-
puncture, at the University of Florida there 
are five research projects ongoing, includ-
ing acupuncture treatment of equine an-
hydrosis (failure to sweat), cancer, pain 
management, equine recurrent airway 
obstruction, and persistent equine endo-
metritis.

Kevin Haussler, DVM, PhD, DC, at Colo-
rado State University, is studying the ef-
fects of spinal mobilization and manipula-
tion on thoracolumbar kinematics on back 
stiffness in standing horses Haussler is also 
using pressure algometry to assess treat-
ment options for back pain in which he 
compares chiropractic, massage therapy, 
phenylbutazone, stall rest, and a control 
group.

A research project by P.R. van Weeren, 
associate professor, Department of Equine 
Sciences at Utrecht University in the Neth-
erlands, is looking at asymptomatic horses 
and patients before and after chiropractic 
treatment. Data analysis appears to dem-
onstrate significant differences in both 
groups.

There was a study published in the 
American Journal of Veterinary Medicine 
on lavender used to relieve travel anxiety 
in dogs.

There was discussion on therapeutic 
options in veterinary schools, and it was 
amazing how many schools are offering 
programs. For example, the University of 
Florida has four faculty clinicians and two 
full-time interns in the Acupuncture Ser-
vice at the Animal Medical Center. CSU has 
the first endowed professorship devoted to 
the study of alternative and complementary 
medicine that is held by Narda Robinson, 
DVM, DO (doctor of osteopathy in human 
medicine), MS, Dipl. ABMA.

There has been a movement to include 
more therapeutic options in mainstream 
veterinary education events, with a new 
publication entitled The American Journal 

of Traditional Chinese Veterinary Medicine 
edited by Cheryl Chrisman, DVM, Ed.S. 
MS, Dipl. ACVIM, professor and chief of 
the Neurology Service at the University 
of Florida School of Veterinary Medicine. 
(For more information contact carsone@
mail.vetmed.ufl.edu.)

There was quite a bit of discussion about 
non-veterinarians performing modalities 
on horses. The major problem with non-
vets, according to one veterinarian in the 
audience, is that they don’t always under-
stand equine pathology. For example, a 
horse is given chiropractic treatments six 

times for a hind end lameness and it’s a 
hoof abscess.

There was some discussion over the term 
“lay.” Is it a non-trained person or a non-
vet who is trained in a modality? In reality, 
the term chiropractic should only be used 
in regard to treatment of humans.

Veterinarians discussed how to train fel-
low veterinarians who want to have these 
modalities done on client horses, but who 
don’t want to do the treatments them-
selves. There was a question of whether 
the veterinarian could be liable if the cli-
ent is referred to a non-veterinarian for 
treatment of a disease or health problem. 
If that non-vet does something wrong, the 
veterinarian’s insurance might not cover 
malpractice or might cause your insurance 
to be invalid.

When the discussion arose about a cli-
ent who wants therapeutic options and 
that person’s veterinarian won’t refer, one 
veterinarian said it’s up to the client to do 
what’s best for the horse. “If a veterinarian 
won’t provide a service, the clients will seek 
it out,” said one veterinarian.

The Forum members wanted to request 
the AAEP conduct a survey of members to 

see how many are performing therapeutic 
options, have someone in the practice who 
is providing these, services, or are referring 
clients to other practitioners and whether 
they are lay persons or veterinarians.

Preparing a Veterinary Practice for a 
Hurricane

Careful planning can help a veterinary 
practice, its patients, and the area eques-
trian community to ride through and re-
cover from a hurricane. Dana N. Zimmel, 
DVM, Dipl. ACVIM, Dipl. ABVP, clinical as-
sistant professor in the University of Flor-

ida’s College of Veterinary 
Medicine, described steps 
for veterinarians in hur-
ricane-prone areas to take 
long before a storm hits.

Before a storm is even 
forecast, evaluate your 
location. Consider what 
wind speed any build-
ings at your practice can 
sustain, as well as their 
proximity to water in case 
of a storm surge. Zimmel 
noted that some horses 
that were not evacuated 
before Hurricane Katrina 
in 2005 drowned in their 
stalls, trapped in the 12-
foot storm surge. Also 

consider the number of large trees and 
electrical lines in the area, and the damage 
they could cause if they fall. 

Ask if your water source will be sustain-
able in the case of a power outage. If you 
have a generator, what is it capable of pow-
ering and how much fuel will it require? 
If you need to make a choice between the 
refrigerator and other appliances, consider 
the implications of the loss of vaccines and 
drugs requiring a consistent temperature.

“(The refrigerator) may not seem to be 
too important, but in Marion County fol-
lowing Frances, we were without power for 
14 days,” Zimmel said. 

Having a phone tree or command cen-
ter already in place before a storm hits can 
decrease confusion among staff members 
and clients. If phones go out, having a con-
tingency plan, such as every staff member 
listening to a particular radio station at a 
predetermined time, can also help.  

Identify equine transportation com-
panies that will be able to help evacuate 
horses. 

The hospital might become unsafe to 
use or it might not be large enough for the 
patient load following a disaster. Making 
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Louisiana’s Lamar-Dixon was converted into a makeshift animal hospital 
following Hurricane Katrina in 2005.
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arrangements for an equine hospital and 
rescue center at an alternate location be-
fore it’s needed and publicizing this infor-
mation will assist staff members and horse 
owners in knowing where to go in a storm’s 
aftermath. These facilities can be sales fa-
cilities or show grounds. 

Evaluate the number and type of stalls 
at the facility, amount of accesible power, 
and water availability. Consider manure 
removal and where you will obtain basic 
farm supplies—are there enough buckets? 
Are there snaps for buckets to affix them to 
stall walls? Are there enough pitchforks to 
clean stalls for the number of horses you 
anticipate?

 “All these basic things really become 
tremendous when you have no power and 
it’s not set up like a good horse farm,” Zim-
mel said. 

Along with supplies, evaluate the facility 
to see if there’s sufficient space to store hay 
and bedding in a dry location. An isolation 
area is also necessary in case a horse starts 
showing clinical signs of a potentially con-
tagious disease. 

When a storm is forecast, move quickly. 
Evacuate horses at least 48 hours before 
winds over 40 mph are projected to hit. 
Contact the emergency command center to 
secure permits for government fuel and a 
badge to be out after any imposed curfew. 

Communicate what will be available to 
clients after the storm, and tell them how 
to contact you if the phones go out. Zim-
mel suggested a dry erase board system— 
clients can come to clinic and sign up for 
the services they require on the board 
which is treated as a check list. If they can’t 
get to the clinic, the veterinarians will try to 
get to them at their locations. 

If it is necessary to rescue horses from 
outside locations, organization is key. Doc-
ument the horses as they come in. Look for 
tattoos or microchips (you’ll need a scan-
ner) and record where horses were picked 
up. Be strict in requiring proof of owner-
ship when horses are claimed. Zimmel not-
ed that many horses were stolen following 
Hurricane Andrew. 

Designate one person to coordinate all 
the personnel working with rescued hors-
es. Zimmel noted that while veterinarians 
and veterinary students make excellent vol-
unteers, a lot of the work required of volun-
teers is basic animal husbandry, including 
feeding and stall cleaning. It’s crucial to 
have a group of core volunteers there for 
the duration. Continuity with the horses is 
important so slight variations in a horse’s 
condition and behavior are properly noted. 

All volunteers must sign a waiver releasing 
liability. 

Another important position within the 
rescue operation is a donation coordinator, 
who keeps track of all the veterinary sup-
plies and donations available and knows 
where they are located. 

“The events of 2005 underscore the 
importance of being self-sufficient and 
investigating pathways to protect your 
practice and your community,” Zimmel 
concluded. 

Breathing Easy: Air Quality Testing in 
the Equine Barn

“I used to look at a beam of light with 
the motes of dust in it and think it was 
aesthetically pleasing,” said Melissa R. 
Mazan, DVM, Dipl. ACVIM, of the Tufts 
University School of Veterinary Medicine 
in Massachusetts. “Now that I know what’s 
in those dust motes, the pleasure is gone.” 
Mazan described air quality testing in the 
equine barn. 

Mazan explained that 25-80% of stabled 
horses develop neutrophilic airway inflam-
mation (inflammation caused by a type 
of white blood cell that helps kill and di-
gest microorganisms). However, air qual-
ity testing along with owner education, 
modification of barn and field setups, and 
improved management practices can go a 

long way to clear the air. 
“It is difficult to persuade trainers and 

owners that there might be anything wrong 
with a barn,” Mazan said. “We’ve found 
that hard data can be worth a thousand 
words.”

You can collect data on air quality using 
a calibrated air pump and a host of filters 
to collect particulate in the air. You can 
choose filters for various sizes of particu-
lates as well as filters specific to endotoxins 
and molds. 

“Anything you’d like to look for you can 
have analyzed on those filters,” Mazan 
said. She submits her filters to an Environ-
mental Protection Agency laboratory for 
the analysis. 

Filters and pumps can be worn by horses 
fitted with surcingles, or they can be worn 
by employees for real-time analysis. 

According to Mazan, the average barn 
has levels of particulates that are “off the 
chart,” referring to acceptable and unac-
ceptable levels of various airborne particu-
lates set for human environments. Mazan 
said comparing levels of particulates com-
monly found in equine barns and those 
allowed by workplace regulatory agen-
cies shows that barns have extremely high 
loads. Grain dust, for example, is so high 
in endotoxins that it is associated with oc-
cupational asthma in humans. h 
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Dr. Mazan explained that 25-80% of stabled horses develop neutrophilic airway inflammation (inflammation 
caused by a type of white blood cell that helps kill and digest microorganisms).
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