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Although hardly noticeable, the Cornell Collar made all the difference in Ambro Barrister’s racing success, much to the delight of Ray Schnittker. 

INSIDE

▲

Trotter Wins Wearing the Cornell Collar 
rmbro Barrister, a three-year-old trotter driven by Ray Schnittker of Middletown, 
N.Y., came from behind to win the Zweig Memorial Open Trot by three lengths 

on August 15, 2004. What makes this exciting news for readers of the Zweig News 
Capsule is that the horse was wearing a Cornell Collar, the throat support device 
developed at the College of Veterinary Medicine thanks to funding by the Harry 
M. Zweig Memorial Fund for Equine Research. The Syracuse Mile victory at the 
Fairgrounds in Syracuse in 2004 was the first significant win for a standardbred 
horse wearing the new collar. 

Reunion Event Honors Zweig 
Research 

Profile: Bettina Wagner
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The Physiology of the Cornell Collar

When some horses—thoroughbreds and 
standardbreds especially—race at high speed 
and breathe heavily, they may break the tight 
seal formed by the soft palate and epiglottis. 
The soft palate and epiglottis form this seal 
to allow air into the trachea and food into the 
esophagus, but not vice versa. 

The soft palate begins to flap, just as it 
does in humans who snore, and the flapping 
of this loose, soft tissue causes excessive air-
way turbulence and even obstruction. The 
rider or driver will hear a gurgling or choking 
noise and the horse will falter until it swal-
lows, in an attempt to return the soft palate 
to its proper position. In 10 to 20 percent of 
horses no noise is heard (i.e., “silent displac-
ers”), compounding the difficulty in identi-
fying the cause of poor performance. This 
condition, known as dorsal displacement of 
the soft palate, or DDSP, is a fairly common 
cause of respiratory noise and impairment of 
performance among race horses. 

The Cornell Collar is worn under, or is part 
of, a regular bridle. It holds a horse’s larynx 
in place in a forward and upward position. 
The collar holds the hyoid bone and larynx in 
place when a horse runs, which reverses the 
effect of the throat disorder in which the soft 
palate displaces and blocks the windpipe.

Before the invention of the collar, the com-
mon remedy for dorsal displacement of the 
soft palate was throat surgery—staphylectomy 
(shortening of the soft palate), sternothyroide-
us-sternohyoideus myectomy (cutting of the 
strap muscles of the neck), a combination of 
the two procedures, or palatoplasties. Surgery 
was effective in only 60 percent of cases.

Using grant support provided by the 
Zweig Memorial Fund, an animal model for 
DDSP was created by surgical resection of 
the thyrohyoideus (TH) muscles, leading to 
displacement of the soft palate that is virtu-
ally identical to clinical DDSP during exercise.  
Thus, Ducharme and his colleagues came to 
believe that a deficit in thyrohyoideus func-
tion contributes to DDSP in most horses.  

Other in vivo studies determined that con-
traction of the TH muscles moves the lar-
ynx into a more rostral and dorsal position.  
The Cornell Collar is designed to mimic this 
effect.  High-speed treadmill studies on both 
experimental horses and naturally occurring 
cases of DDSP indicate that the collar is very 
effective in prevention of DDSP.  

The Cornell Collar was developed by Norm 
Ducharme, DMV, MSc ACVS, and colleagues 
Brett Woodie, DVM, MS, Richard P. Hackett, 
DVM, MS, Dipl ACVS, and Hollis N. Erb, DVM, 
MS, PhD. 

“Armbro was only a third or 
fourth choice to win, but he finished 
in 1:55 that day,” said Schnittker, part 
owner of the horse and its first train-
er and driver. Armbro Barrister’s 
national season record was even bet-
ter, at 1:54.20. And as a four-year-old 
stallion he set a race track record 
at Pocono Downs that equaled the 
North American record: a mile in 
1:54.1 on a 5/8-mile track. 

“He was racing okay even when 
he was not getting his air right, but 
his performance improved quite a 
bit with the collar,” Schnittker said, 
noting that the horse picked up an 
impressive $200,000 in racing last 
year.

A trainer with a stable of some 50 
horses, Schnittker noticed Armbro 
Barrister’s breathing difficulties at 
the age of two. Tell-tale gurgling 
noises after racing made him suspect 
the horse had flipped his palate—a 
condition in which the soft palate of 
the throat, which normally makes a 
tight seal with the epiglottis, breaks 
loose and the soft tissue of the soft 
palate flaps, causing excessive airway 
turbulence and even obstruction.

 He brought the horse to Cornell’s 
Equine Hospital for treadmill test-
ing. Surgery was performed. Later, 
a second surgery was done to try to 
shorten the loose palate. Specialized 
head gear was tried, to lift the horse’s 
head while racing. Nothing helped. 

As soon as the Cornell Collar 
became available, Schnittker contact-
ed Norm G. Ducharme, DMV, MSc, 
Dipl ACVS, whose studies of equine 
breathing problems led him and his 
colleagues to design a device to hold 
the larynx in place. 

“Nothing works 100 percent, but 
for us this device works on 7 out of 
10 horses with breathing problems,” 
said Schnittker. In experimental tri-
als on horses exercising on a high-
speed treadmill, the device was very 
effective. 

The device to correct dorsal dis-
placement of the soft palate was 
patented by Cornell University and 
licensed to Vet-Aire, Inc., a New York 
State corporation. Vet-Aire is market-
ing the collar under the name throat 
support device (TSD), but it is com-
monly known as the Cornell Collar. 
The Cornell Collar sells for about 
$400. 

 In July, 2004, the collar was first 
used in New York State with stan-
dardbreds (trotters and pacers). Since 
then, several states and countries have 
approved or allowed its use, includ-
ing Canada, Italy, Norway, Australia, 
and New Zealand. In addition, the 
Cornell Collar has been approved for 
use in thoroughbred racing at Calder 
Race Course in Miami, Florida, and is 
now under consideration by the New 
York Racing Association (NYRA). 

“The impact of the collar isn’t 
known yet, because while thousands 
of horses race every day, only a small 
number (about 800) use the Cornell 
Collar, notes Richard P. Hackett, 
DVM, MS, Dipl ACVS. 

According to Ducharme, the col-
lar is quite effective when applied for 
palate displacement. Its placement is 
critical towards its effectiveness and 
word is spreading. 

“Nothing works 100 
percent, but for us this 
device works on 7 out 
of 10 horses with 
breathing problems.” 
                     Ray Schnittker 

Cornell Collar   
continued from page 1
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The College of Veterinary Medicine Hosts a Tribute to the 
Harry M. Zweig Memorial Fund for Equine Research

he College of Veterinary Medicine 
hosted a poster session and lecture 

in honor of the Zweig Fund’s 25th-
year anniversary. As part of reunion 
weekend, on Saturday, June 11, 2005, 
the event highlighted the efforts and 
research accomplishments of the fund, 
as well as promoted a greater awareness 
of equine health. The day was filled 
with demonstrations, presentations, 
interesting facts, and good company. 

Twenty-two fund-sponsored investi-
gators—representing all departments of 
the college—presented poster displays 
of their research. Alumni, members 
of the Zweig Committee, and invited 
guests enjoyed meeting with them. 

Following the poster session, Norm 
Ducharme, DVM, MSc, Dipl ACVS, 
led a tour of the Equine Hospital and 
Performance Testing Clinic, home of 
the treadmill. It concluded with a visit 
to the recently renovated Farrier Shop, 
where Michael Wildenstein talked 
about historical shoes and technologi-
cal advances in farriery. The renova-
tions were made possible by Professor 
Emeritus Jack Lowe, DVM, and the Jack 
Lowe Equine Health Fund Committee. 

Judith Appleton, PhD, and Lorin 
Warnick, DVM, PhD, Dipl ACVPM, of 
the college’s Research Council, hosted 
a luncheon with guests of honor Anna 
Zweig, Peter Goold, Patricia Wehle, 
and John Jagar, DVM, representing the 
Zweig Committee. 

Alan Nixon BVSc, MS, Dipl ADVS, 
professor of large animal surgery, pre-
sented a plenary lecture at the Baker 
Institute for Animal Health. A recep-
tion and tour followed. 

Nixon, who has conducted over a 
decade of Zweig Fund–sponsored 
research in the treatment of severe joint 
injuries, is director of the Comparative 
Orthopedics Laboratory. The labora-
tory includes the recently named John 
D. and Mary L. Wheat Equine Sports 
Medicine and Functional Genomics 
Laboratory. For more information on 
the lab see: www.vet.cornell.edu/news/
articles/wheatDedication.htm.

Nixon’s research has focused on 
treating injured joints with cultured 
cartilage cells combined with recombi-
nant insulin-like growth factor-I (IGF-
I) or, more recently, genes encoding 
these growth factors. His studies have 
demonstrated progressively increased 
matrix production and upregulation of 
chondrocyte proliferation and surviv-
al. He found that cartilage cells alone 
enhanced joint surface healing and 
developed therapeutic techniques for 
horses and humans. He also showed 
that adding stimulatory growth factors 
provided significant natural enhancers 
to extend the quality and durability of 
the new cartilage surfaces. 

Nixon recently used advances in gene 
therapy to allow transplanted cartilage 
cells to carry in their own stimulatory 
genes, automatically enhancing trans-
plant cell function in the repaired joint. 
The result is profound early cartilage 
formation and joint healing. Work is 
progressing on applying these tech-
niques to the many sites of cartilage 
injury in equine athletes. 

Nixon also has introduced com-
bined gene therapy protocols to quell 
the early arthritic processes in joint 
injury. These therapies provide a com-
prehensive cartilage stimulatory graft 
and an anti-arthritic gene product, 

which has shown major potential in 
stemming the vicious cycle of joint 
surface degradation and painful limb 
dysfunction. He currently is examining 
vectors and small molecules that drive a 
longer-term stimulus to joint repair and 
permanently reestablish the disrupted 
cartilage surfaces that do little to heal 
themselves. 

Judith Appleton and Alan Nixon played 
prominent roles in the festivities on reunion 
weekend.  

Posters describing 
Zweig-sponsored 
research sparked 
conversations among 
scientists, alumni, 
and Zweig Committee 
members.  

T Jil
l K

in
g

N
ed

 D
yk

es



ettina Wagner DVM, Dr. Med. 
Vet., a faculty member at the 

Baker Institute for Animal Health, has 
provided the first direct evidence that 
immunoglobulin-E (IgE) mediates 
Type I hypersensitivities of the horse, 
including many allergies. 

Wagner’s finding, which caps a 10-
year investigation of the mechanisms 
of immune response in the horse, may 
lead eventually to preventive strategies 
or novel treatments for equine diseases 
in which IgE-mediated mechanisms 
seem to play a role, such as chronic 
obstructive pulmonary disease, sum-
mer eczema, and urticaria or head-
shaking.

“I am grateful to the Zweig Fund 
for supporting this kind of very basic 
research that may lead to applications 
in the future and which is necessary 
to apply for funding from other insti-
tutions, like the National Institutes of 
Health,” Wagner said. 

IgE is a class of antibody that has a 
natural protective function as a defense 
against parasites. In some individuals, 
however, IgE can react to harmless 
environmental antigens, or allergens, 
and mediate a hypersensitivity reac-
tion, Wagner explained. 

Hypersensitivity reactions are 
immune responses directed against 
harmless antigens and that cause dam-

PROFILE

Bettina Wagner

“I was in love with horses 
and like many people I 
went to school to become 
a practitioner. But then I 
developed a strong 
interest in research, which 
I also really enjoy.”

In addition to her investigations of the equine immune system, Wagner studies the antibody 
genes of other equids and the highly endangered rhinoceros and tapir species.  
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age to host tissues rather than destroy 
invading microorganisms. They clus-
ter in four types (I to IV) depending 
on the mechanisms involved in the 
reactions. Bee sting, rhinitis, asthma, 
many drug hypersensitivities, and cer-
tain food allergies are all examples of 
Type I reactions, which tend to target 
the gut, lung, and skin and are quick 
to develop.

Humans, horses, dogs, and cats 
seem to share a predisposition to devel-
op IgE-mediated allergies, while other 
mammals, such as cattle, sheep, pigs, 
and rodents, are less affected.

“The hypothesis for our latest 
research came from clinical observa-
tions of the similarity between equine 
and human allergic responses,” said 
Wagner, noting that while IgE-mediat-
ed allergies of humans and mice have 
been studied extensively, the mecha-
nisms involved in Type I hypersensi-
tivities in the horse and the specifics 
of equine allergic diseases are less well 
known. 

“Throughout the 20th century and 
up until about 1970 I would say that 
knowledge of the horse was very good,” 
Wagner said. “For a long time, the 
antibodies in horse serum were used 
for humans, so there was a lot of good, 
early research on the antibodies of the 
horse. Eight different horse antibodies 
were known. 

“But when molecular investiga-
tion of immunoglobulin genes uncov-
ered another three genes previously 
unknown in the horse, and it was 
assumed that they were for three more 
antibodies, we realized that maybe we 
did not know the horse so very well 
after all,” she said.

The horse is an unusual animal: 
It has 11 immunoglobulins, seven of 
which are IgGs. No other animal has 
so many IgG isotypes. Recent inves-
tigations by Wagner’s group suggest 
that donkeys and zebras each have six. 

 “I am best known for this other 
piece of work—discovering a for-
merly unknown antibody isotype of 
the horse,” Wagner said. “The discov-

“But when molecular 
investigation of 
immunoglobulin genes 
uncovered another three 
genes previously 
unknown in the horse, 
and it was assumed that 
they were for three more 
antibodies, we realized 
that maybe we did not 
know the horse so very 
well after all.”

ery came from molecular analysis of 
immune system genes and proteins 
and intensive study of the evolution 
of equine immunoglobulin genes and 
antibodies.” 

Other equids on the evolutionary 
tree that Wagner has studied include 
the onager and the kiang.

“It was as a result of my earlier 
work on IgG and comparative evolu-
tion that I met Doug Antczak at scien-
tific conferences,” Wagner said of the 
Baker Institute professor who invited 
her to Cornell. Wagner is now one of 
five faculty members at the institute, 
including Antczak, who specialize in 
infectious diseases and immunology. 

Wagner earned her doctor of vet-
erinary medicine at the School of 
Veterinary Medicine in Hannover, 
Germany, in 1990. An avid horse-
back rider since the age of 12, she had 
become so proficient at the sport that 
she was able to pay her living expenses 
at school with winnings from dressage 
competitions.

“I was in love with horses and like 
many people I went to school to become 
a practitioner. But then I developed 
a strong interest in research, which I 
also really enjoy,” she said.

After becoming a doctor of veteri-
nary medicine, Wagner remained in 
Hannover for three years to write a 
dissertation that is roughly the equiva-
lent of a PhD. Then, after a one-year 
postdoctoral fellowship in molecular 
biology and genetics at the Institute 
for Genetics, University of Cologne, 
she returned to Hannover to teach. 
In 2002, during a sabbatical year, 
Antczak invited her to Cornell to be a 
visiting professor. 

In 2004 Wagner became a senior 
research associate in Antczak’s lab. 
A year’s funding from the Zweig 
Memorial Research Fund helped make 
it possible for her to complete her 10-
year investigation of IgE. As part of 
that research she developed an ELISA 
test to detect allergen-specific IgE in 
the blood of horses with Type I hyper-
sensitivities. 
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New Committee Member 
Named
On July 26, 2005, the Zweig 
Committee announced the recent 
three-year appointment of Paul 
Kelly, Gansevort, New York, as 
its newest member. The com-
mittee welcomes his insight and 
expertise to support the Harry M. 
Zweig Memorial Fund for Equine 
Research.



The Harry M. Zweig Memorial Fund for Equine Research honors the late Dr. Harry M. Zweig, a distinguished 
veterinarian, and his numerous contributions to the state’s equine industry. In 1979, by amendment to the pari-

mutuel revenue laws, the New York State legislature created the Harry M. Zweig Memorial Fund to promote equine 
research at the College of Veterinary Medicine, Cornell University. The Harry M. Zweig Committee is established 
for the purpose of administering the fund and is composed of individuals in specified state agencies and equine 
industry positions and others who represent equine breeders, owners, trainers, and veterinarians.

Jean Brown
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Peter Goold
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Development Fund, Albany, NY 

John L. Hardy
Featherstonhaugh, Conway, 
Wiley & Clyne, LLP, Albany, NY

Mike Hoblock
Chairman, NYS Racing and 
Wagering Board, Albany, NY

John E. Jagar, DVM
Millbrook, NY
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