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Kevin Haussler's newly designed instrument—made of a series of spinal transducers—allows scientists, for the first time,
to measure the motion of individual back joints in the live horse.
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New Instrument Helps Diagnose Back Pain

Just as in humans, back pain is a common and significant problem among
performance horses. Although back problems in horses have been identi

fied as a significant cause of chronic poor performance, they are still poorly
understood and therefore not recognized and treated as well as they might
be.

"Back problems are often overlooked during lameness evaluations because
veterinarians don't have objective measures to assess spinal dysfunction,"
says Kevin Haussler DVM, DC, PhD, a lecturer in biomedical sciences. •



Back Pain
continued from page 1

"We also have very little information
about how a spinal dysfunction might
affect locomotion."

Haussler says that veterinarians of
ten have a difficult time identifying
exactly where a back problem is and
what caused it. As a result, most vet
erinarians try to relieve stiff, painful
backs or muscle spasms with rest or
medication, without actually address
ing the cause of the injury.

Meanwhile, researchers are begin
ning to recognize just how prevalent
the back problems might be. In a sur
vey of 36 Thoroughbred racehorses
that died of unrelated injuries,
Haussler found that every horse had
evidence of spinal pathology.

To better understand the effects of

muscle and joint injuries on the
equine back, Haussler will use a new
Zweig grant to improve an instrument
he helped to develop that can assess
back motion. He plans to use the in
strument in 10 horses to determine

the normal variability of thoracolum
bar (chest and lower back) spinal ki
nematics (the mechanics of motion)
in horses during locomotion at dif
ferent gaits. And then he will investi
gate how the back responds to spe
cific types of muscle and joint pain.

The grant will allow Haussler to im
prove upon a measuring device,
which has six different gauges that
measure changes in back motion. The
instrument is capable of measuring
three-dimensional movements: two

gauges assess flexion-extension, two
others measure lateral bending, and
the third set evaluates axial rotation.

The measuring device was used suc
cessfully in three horses in a prior
study to measure the amount ofback
motion.

Haussler will attach the instrument

with surgical screws that will be tem
porarily and superficially placed in
the vertebrae of the back. The horses

will be sedated and medicated dur

ing the surgical procedures.

In the first phase of the study,
launched in May, spinal movements
were measured while the horses were

standing (for a baseline), walking,
trotting, and cantering on a treadmill.

In the second phase of the study,
Haussler will induce temporary back
muscle pain or joint discomfort to
simulate joint pain associated with
arthritis; he will then look at the ef
fects of muscular and articular (joint)
pain on spinal motion and the func
tional mechanisms of acute back pain
in horses.

"Back problems are often
overlooked during
lameness evaluations

because veterinarians

don't have objective

measures to assess spinal

dysfunction."
Kevin Haussler

"The induced back pain, which the
horses should recover from within 10

to 15 minutes, will allow us to see
how back motion changes with
muscle and joint discomfort. We ex
pect to measure reduced muscle ac
tivity and restricted back motion,"
Haussler explains.

To simulate the back problems, he
will inject a saline solution that makes
the muscles in the area temporarily
spasm or abnormally tense. In one
group of horses, the solution will be
injected into the superficial back

muscles to simulate a muscle injury.
These back muscles extend between

the vertebrae in the thoracic and lum

bar regions and aid in the support
and extension of the back. In the re

maining horses, the injection will be
made into the deeper back muscles
near the joints to simulate an articu
lar injury.

The amount and patterns of back
motion will be compared before and
immediately after the back injections.
Such injections have been used be
fore in humans to similarly measure
the short-term effects ofinduced back

muscle pain. Haussler and his col
laborators will repeat the treatment
and measure spinal motion one week
later to evaluate the longer-term
effects of the back pain on back
movements.

"We suspect that the back pain will
alter normal back and leg motion and
that the superficial muscle pain will
produce different changes compared
to the deeper joint pain," Haussler
explains.

The long-term goal of the project is
not only to better understand the
causes of equine back problems and
their effects on locomotion and per
formance, but also to develop ways
to objectively evaluate treatments for
back problems. These might include
the use of anti-inflammatory medi
cations, muscle relaxants, physio
therapy, chiropractic, and even
acupuncture modalities. •



First Steps Toward a Vaccine Against Leptospirosis

Leptospirosis, a disease that infects
humans and animals, including

horses, is caused by a highly invasive
spiral bacteria. In horses, leptospiro-
sis can cause partial or total blind
ness, abortion, fever, and icterus
(jaundice). Although there are vac
cines to protect cattle, swine, and
dogs that live in infected areas, there
are no available vaccines approved
specifically for the horse.

To lay the groundwork for a vaccine
against equine leptospirosis, Yung-
Fu Chang DVM, MS, PhD, Dipl
ACVM, a professor of population
medicine and diagnostic sciences,
has received a Zweig grant to clone
and characterize the genes that en
code the candidate vaccine antigens.

"Most veterinarians currently use
commercially available vaccines ap
proved for cattle in horses, but these
vaccines produce only incomplete,
short-term immunity," says Chang.
"Our long-term goal is to develop a
genetic (DNA) vaccine or a recombi
nant vaccine against equine lep
tospirosis which we believe has the
potential to protect against the dis
ease without many of the disadvan
tages associated with vaccines pres
ently used. Such a vaccine would
involve inoculation with plasmid
DNA vectors that encode immuno-

genetic proteins; these proteins in
duce both antibody and cell-medi
ated immune responses that provide
protective immunity."

Specifically, Chang will clone and
characterize the outer surface pro
teins (lipoproteins) of Leptospira
interrogans serovar pomona type
Kennewicki, which are protective im
munogens and could be used to de
velop a leptospiral vaccine.

Although little is currently known
about the surface proteins of the
pathogenic bacterium associated
with leptospirosis in horses, Chang
says that researchers know that outer
surface proteins that interact with
hosts are ofinterest as vaccine candi-

dates because they've been shown to
be protective immunogens of bacte
rial diseases. In previous work, Chang
has examined the outer surface pro
tein A (OspA), a lipoprotein from an
other spirochete, as a DNAvaccine in
mice and dogs and has studied a re
combinant OspA vaccine in dogs and
horses.

"We have shown that OspA can pro
tect dogs and horses against Lyme
disease and L. interrogans serovar
pomona, a spirochete that expresses
lipoproteins," Chang explains. "In
fact, the OspA protective antigen is
itself a lipoprotein. Thus, it is reason
able to speculate that one or several
of the outer surface proteins of Lep
tospira would also be immunogenic
and, therefore, be potential candi
dates for vaccine development."

Researchers have identified a specific
protein that is an immunogenic anti

Yung-Fu Chang
examines a

screening of a
leptospira
genomic
library. The
dark spots on
the plates are
positive clones
he has made of

leptospiria
genes.

gen in animals experimentally in
fected with L. interrogans serovar
pomona, which is why Chang has
chosen to focus on the cloning and
characterization of its lipoprotein
gene as the first step in the develop
ment of a DNA and/or recombinant

vaccine. Since he knows that certain

antibodies generated from infection
in L. interrogans serovar pomona in
horses cross react with the eye, he
must keep in mind that any effective
genetic vaccine must be derived from
antigens that are not cross-reactive
with the eye.

"We plan to identify these antigens
by molecular genetic techniques," he
says.

Developing an equine vaccine against
leptospirosis is critical because the
disease has such wide-ranging effects.

continued on page 4



Leptospirosis continued from page3

The pathogen is known to cause uvei
tis (a potentially devastating inflam
mation of the internal structures of

the eye, also known as periodic
opthalmia or moon blindness), cor
neal opacity, abortion, fever, and
jaundice both in experimentally in
fected and naturally infected horses.
It is also believed to be the cause of

some cases of still births, decreased

milk production, kidney failure, and
even death in horses.

In addition to recent outbreaks of the

disease among horses in New York,
Pennsylvania, and Kentucky, re
searchers have recently identified an
increase in confirmed leptospiral
abortion cases among horses, and
one researcher has even shown that

leptospiral placentitis is one of the
most important emerging causes of
equine abortion.

"It is clear that equine leptospirosis is
becoming more and more of a prob
lem because vaccination with the lep
tospiral vaccine for cattle has gener
ally been ineffective," Chang points
out.

Horses can contract leptospirosis by
drinking water that has been infected
or eating hay or grain that has been
contaminated by the urine of infected
horses, cattle, swine, or wildlife in
cluding skunks, rats, raccoons, foxes,
opossums, and deer. The organism
enters either through direct contact
with blood, urine, or tissues from in

fected animals or through the mu
cous membranes of the eyes, nose,
and mouth or a cut in the skin.

Until a vaccine is available, horse

owners can protect their animals by
preventing them from drinking stag
nant water and by practicing good
management of manure. Both water
and manure can harbor the spiro
chete. Other precautions include
fencing in water sources to keep wild
life out, draining wet muddy areas
where horses are pastured, and dis
infecting any areas where infected
animals may have been. •

Agriculture & New York State Horse Breeding
Development Fund

In 1965, the Agriculture and New York
State Horse Breeding Development
Fund was established under the

LaVerne Law as a public benefit cor
poration to promote agriculture and
the breeding ofStandardbred horses.
In addition, it encourages and funds
equine research in New York State.

The fund fulfills its mission by dis
tributing the money it receives (more
than $7 million in 1998) from the race
ways, Off-Track Betting corporations,
and horse owners' contributions to a

wide variety of programs. The largest
chunk, some $6 million in 1998, goes
to purses for New York—bred Stan
dardbred races.

"Although our Sire Stakes Program
confers riches and glamour on a num
ber of horses and owners each year,
New York's program was never meant
to be the exclusive province of the
blue-blooded horse or the major
breeder and owner," says Charlie
Knauss, Jr., executive director of the
fund since 1971. "The fund is de

signed, and has been carefully nur
tured, to provide competition and re
wards for horses, breeders, and
owners at every level of the sport."

Unlike other states, the Empire State
program provides racing opportuni
ties not only for the top and bottom
levels of competition, but for the
"modestly bred youngster" that turns
out to be a surprisingly good racer.
"There are also opportunities for the
colt or filly who is late to develop, or
simply never reaches the heights ex
pected of him or her," Knauss adds.

Each year, the fund also distributes 2
percent of its total annual revenue to
the Harry M. Zweig Memorial Fund;
this component represented almost
$140,000 for equine research at
Cornell in 1998. Specifically, the fund
provides money for the following:

• Sire Stake Races at the Pari-mutuel

Tracks: In these races, two- and
three-year-olds vie throughout the
state and the top-performing quali
fiers compete for the $150,000

Championship Races in all regular
divisions at the end ofthe season at

the New York Night ofChampions.

State Fair Racing at Syracuse: The
best of state-bred horses compete
in the mile-long races and the best
of the best race in the Empire Pace
and Harry M. Zweig Memorial Trot.

Late Closing Events for Sire Stakes
Eligibles: This series is designed for
"late-blooming" two- and three-
year-olds that are nominated late
when their potential becomes more
obvious. They compete in a series
of $6,000 legs, and the leading point
earners go on to finals worth
$15,000 to $20,000.

County Fair Racing: Here, horses
race in non-pari-mutuel racing at
more than 25 agricultural fairs
throughout New York. Top per
formers in each age group and gait
compete in championship races at
various pari-mutuel tracks
throughout the state. In 1998, these
fairs received $175,000 from the
fund for maintenance and repair
programs and almost $349,600 in
purses for the County Fair Division
of the Sire Stakes Program. The New
York State Fair in Syracuse also re
ceived $75,000 from the fund for

maintenance and construction.

Broad-based Support: The fund
also contributes money to county
agricultural societies for mainte
nance and repair of racing facilities
and to the 4-H program for career
education in breeding and racing,
in Morrisville, N.Y. A major initia
tive in this area is the three week-

long Standardbred Management
and Driving School programs at the
State University Agricultural &
Technical College at Morrisville.
Each session hosts 25 youth who
learn topics ranging from harness
ing and jogging horses to horse
anatomy, conformation, health,
and breeding. Support from this
area also goes to the Zweig fund. •



COMMITTEE MEMBER PROFILE Philip Trowbridge

Animal husbandry is in Philip
Trowbridge's blood. Athird-

generation farmer, Trowbridge, the
newest member of the Zweig commit
tee, always knewhe'd get a job in
animal science. The eighth of nine
children, he grewup on the family farm
with cattle, horses, and vegetables, then
majored in animal science at the State
University of New York College of
Technology at Alfred (Alfred State
College). The dayafter he graduated in
1976, Trowbridge went to work for
Gallagher's Stud, Inc., a 600-acre farm
in Ghent, N.Y., about 30 miles south of
Albany. He's worked there ever since.

Trowbridge started as a herdsman for
the farm's Angus operation. Ayear later
he married his college sweetheart. A
year after that the farm's owners, Mr.
and Mrs. Jerome Brody, purchased
theirfirst Thoroughbred horses. Soon
after, the farm's Thoroughbred horse
breeding operations became successful
and Trowbridge was named manager.
Today, the farm has horses racing
throughout the nation and all over the
world.

"I'm very interested in

Zweig because Cornell's
College of Veterinary

Medicine does so much

for the Thoroughbred
industry, and Iwant to
understand it a bit better

and add whatever I can to

its efforts to help the
industry."

Philip Trowbridge

Gallagher's Stud, a 400-acre farm
outside of Albany, and its animals
have been Trowbridge's passion since
he graduated from college.

"In fact, we bred the two highest-priced
NewYork—bred Thoroughbreds,"
Trowbridge says.

In addition to managing the breeding
and marketing operation for the 55
horses the farm owns and the dozen or

so horses itsellseach year, Trowbridge
oversees herds of his own. With his

wife, Anne, and their two teenage
children, Trowbridge manages two
Belgium draft horses, which the family
drives around the farm, 75 Angus cattle
(with sales of about 40 offspring a
year), 30 sheep (with sales of about
30 sheep a year, mostly to 4-H youth),
20 chickens for the family's egg supply,
and two Border collies. The

Trowbridges have been breeding
Border collies for about 20 years.The
farm and its animals are Trowbridge's
passion.

"I don't do anything else," says the 43-
year-old agriculturist.

"I don't have any other hobbies or
interests. For me, I really really truly love

what Iam doingand don't want to do
anything but this."

Trowbridge came to the Zweig Com
mittee in August of lastyear as a
representative from the Board of
Directors of the New York State

Thoroughbred Breeding &Develop
ment Fund.

"I'm very interested in Zweig because
Cornell's College of Veterinary Medicine
does so much for the Thoroughbred
industry, and Iwant to understand ita
bit better and add whatever I can to its

efforts to help the industry," Trowbridge
explains.

Along-time advocate ofyouth develop
ment in agriculture, Trowbridge started
an intern program at Gallagher's Stud
almost 20 years ago and continues to
offer it everysemester.

"We like to give college and high school
students the opportunity to comple
ment what they've learned in classes
with working on the practical end of the
business regarding daily care of
horses," Trowbridge explains. "We take
two students a semester and it has

become very competitive."

Formerly on the board of the New York
Thoroughbred Breeders, Trowbridge
now focuses his time on the the New

York StateThoroughbred Breeding &
Development Fund, as well as serving
on the boards of the Columbia County
Agriculture Society, Columbia County
Cooperative Extension, the All American
Angus Futurity, and the Columbia
County 4-H. •



Zweig News Capsule
College of Veterinary Medicine
Cornell University
S3020 Schurman Hall

Ithaca, NY T4853-6401

Permission is granted to reproduce material
appearing in this publication, provided that full
acknowledgment is made of the source and no
change is made without approval, by notifying the
editor at 1150 Comstock Hall, Cornell University,
Ithaca, NY 14853-0901.

The Zweig News Capsule is produced periodically
throughout the year to report on research at the
College of Veterinary Medicine, Cornell University,
funded by the Harry M. Zweig Memorial Fund for
Equine Research.
Writer: Susan S. Lang
Editor: Metta Winter
Designer: Barbara Drogo
Photography: Cornell University Photography,
Karen Gellman, Alexis Wenski-Roberts

5/00 GPP 3.5M MTS90417

Printed on recycled paper

Cornell University is an equal opportunity, affirmative
action educator and employer.

Produced by Media and Technology Services at Cornell
University

www.mediasrv.cornell.edu

CORNELL

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.
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