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Dr. Hussni Mohammed—Unraveling the Mysteries of
Equine Motor Neuron Disease

Equine motor neuron disease (EMND), first described in horses in
1990, has slowly and mysteriously been sapping the health and

vigor of horses in various pockets of North America and as far afield
as Belgium, Holland, Ireland, England, Switzerland, Brazil, and Ja
pan. Although the diagnosis has been confirmed in fewer than 200
horses, its incidence is rising, and Cornell veterinary epidemiologist
Dr. Hussni O. Mohammed suspects that about four in every 100,000
horses may be affected. •
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With no obvious pattern, the dis
ease has stricken horses of various

breeds (though mostly Thorough
breds and quarter horses), ages, and
genders. Typically, only one horse
in a stable develops the disease. Af
fected horses become weak, lose
weight (up to 400 pounds) despite a
good appetite, and gradually lose
muscle tone as their muscles dete

riorate over several months. Post

mortem exams have shown that the

muscle atrophy is caused by the de
generation of motor neurons in the
spinal cord and brain stem.

"The horses become increasingly
weaker, walkwith shortened strides,
and stand with their limbs drawn

under their body," reports Moham
med. "As they continue to weaken,
they spend more time lying down."

Although some affected horses die,
many survive with persisting disabil
ity. "The clinical and pathological
findings in EMND bear striking re
semblance to the progressive mus
cular dystrophy that occurs in hu
mans with amyotrophic lateral scle
rosis (ALS), which is more commonly
known as Lou Gehrig's disease," says
Mohammed. "In fact, EMND is now
recognized as the only natural ani
mal model for ALS. We believe that

what we learn about this equine dis
order may well help uncover the
causes of the sporadic ALS disease
as well."

Discovering the cause of EMND has
been exceedingly difficult because
of its sporadic occurrence and dis
persed distribution. Recently, how
ever, researchers discovered the
world's first identified epidemic in a
cluster of horses in Sao Paulo, Bra

zil. For some unknown reason, the
Policia Militar de Estado de Sao

Paulo have suffered the loss of 30

trained cavalry mounts in the last
four years. This epidemic has caused
substantial financial loss and cre

ated operational difficulties. Using
funds from the Zweig Memorial

Fund, Mohammed and his collabo
rators, Drs. John F. Cummings, Tho
mas J. Divers, and Carl A. Batt, all of
Cornell, are studying this group of
horses.

"Our studies have disclosed that

horses affected with EMND have sig
nificantly lower plasma levels of
Vitamin E in comparison to their
stablemates," says Mohammed. He
says the research group also has
documented histopathologic evi
dence oflesions in the spinal vessels
ofaffected horses that are commonly
found in monkeys, rats, and chicks
kept on diets deficient in Vitamin E.

"This confirmed Brazilian

outbreak offers a unique

opportunity to uncover the
cause of EMND, which has

already proven to be a
costly disease problem."

"We have also found that horses af

fected with EMND have a lower ac

tivity of the enzyme super oxide
dismutase (SODl) in comparison to
non- affected horses. Vitamin E and

SODl are known antioxidants. That

knowledge, coupled with the find
ing of subnormal plasma levels of B-
carotene, another antioxidant, have
led us to hypothesize the involve
ment of oxidative stress in the etiol

ogy of EMND."

Mohammed says the antioxidant
deficiency association in this spo
radic animal disease is of particular
interest to the group in view of the
recent identification of a mutation

in the copper/zinc super oxide
dismutase (SODl) gene in some fa
milial cases of Lou Gehrig's disease.
Even before these new genetic find
ings on familial ALS, free radicals
had been suggested culprits in spo
radic ALS.

"The oxidative stress hypothesis
might have a genetic or an environ
mental predisposition, or perhaps a
combination of both are involved,"
he says. "We are currently collabo
rating with Dr. Batt to investigate
the genetic hypothesis."

Hopefully, clues to all of the caus
ative factors will be concentrated in

the Brazilian cluster of affected

horses. Dr Mohammed and his col

leagues are currently putting to
gether a five-year observational epi
demiological study to monitor any
factors that might affect the risk of
EMND in the equine population. At
set intervals, they will analyze blood
and central nervous system tissue
levels of Vitamin E and SOLI activ

ity. Blood levels of Vitamin A and
selenium in both affected and unaf

fected horses in the population will
be analyzed to determine the horses'
antioxidant status. They also will
monitor the demographics, man
agement, environment, and health
of the horses.

The researchers also are developing
a long-term field trial to test their
hypothesis that antioxidant defi
ciencies play a major role in the de
velopment of EMND. Specifically,
one group of 70 horses will receive a
Vitamin E-supplemented diet while
another group of 70 horses will serve
as a control group eating the current
diet. The two groups will be followed
for 60 months to compare their inci
dence of EMND.

"This confirmed Brazilian outbreak

offers a unique opportunity to un
cover the cause ofEMND, which has
already proven to be a costly disease
problem," Dr. Mohammed con
cludes. "It also may prove to reveal
essential data about Lou Gehrig's
disease in humans." •



Simulcasting Helps New York's Racing Industry Rebound

Although New York State contin
ues to lead the nation in total

dollars wagered on horse races, the
economic base of the state's racing
industry has been declining the past
ten years or so. In 1993, due to a short
ened racing season caused by unusu
allybadweather,the industrysuffered
its worst season in years. But experts
are guardedly optimistic that the in
dustry is recovering now that simul-
castingissteadilygrowingin popular
ity.

"The 1986 revised federal tax laws that

prevented horse owners from claim
ing certain taxcredits on their equine
operations were devastating to the
industry in general," says Bruce
Hamilton, executive secretary of the
Harness Horse Breeders of New York
State and a Zweig Memorial Fund
committee member. "There are now

fewer people racing horses, breeding
horses, and going to the races."

In addition, the New York State lot
tery; a new casino on the Oneida In

dian reservation, which is only about
five miles from the Vernon Downs

racetrack; and the world's largest ca
sino in Ledyard, Connecticut, which
is close to the NewYork metropolitan
area, are strong competitors for the
leisure dollar, adds William Welch,
director of the New York State Thor-
oughbredBreedingand Development
Fund Corporation and also a Zweig
committee member.

"I think the industry has
bottomed out, and I'm

hopeful that we'll see
gradual growth now that
simulcasting is in place."

Harness racing has been particularly
hard hit, says Hamilton. The handle
from harness racing declined from
more than $800 million in 1986 to
about $500 million last year. Alsodur
ing that time, the number of mares
bred in NewYork fell from more than

4,000 to less than 1,600.

Thoroughbred racing also has seen a
downturn the past five years, with a
particularly bad year in 1993. It saw a
moderate recovery in 1994,however,
says Welch.

When handles from both on- and off-
track horse racing are combined, the
total for 1993 was $2,854 billion, re
ports Arthur Schechter, chiefofaudit
ing at the NewYork State Racingand
Wagering Board. In 1994, the com
bined handle was $2.713 billion, down
fivepercent from 1993.That's discour
aging,particularly since the 1993 fig
ures represented a7.5percent decline
from 1992, and a 9.5 percent decline
from 1984, when the combined in-

continued on page 5



Dr. William Wilmot COMMITTEE MEMBER PROFILE

Dr. William Wilmot, 49, ofSaratoga
Springs, was a horse groom,

owner, trainer, and track publicist before
becoming an equine veterinarian and
breeder. His love for horses started
when he was a boy in Rochester and
spent summers on his uncle's farm in
Louisiana.

"Every Sunday afternoon, we'd goto
one of the small race tracks that were
part of the fabric of life down there. I
gotexposed to horses and racing and
have been involved with them ever
since," says Wilmot, who has been on
the Zweig committee for three years
and was recently renominated for
another term.

In Rochester, Wilmot rode horses
regularly. When the Finger Lakes Race
Track opened, his parents took him
therefrequently. In high school, he
worked on the track's maintenance
crew, and during college, he worked
summers at the track, working his way
up to a position as groom. After
finishing college at Georgetown
University, where he majored in
American government ("My parents
wanted me to be a lawyer," he says),
he got a job as a trainer.

For the next nineyears, Wilmot trained
and raced Thoroughbreds at 22 race
tracks from California, Kentucky, and
Miami to Delaware and New York.

During that time, he realized he wanted
to pursuea degree inveterinary
medicine.

"I always had wanted to be a veterinar
ian, but Ihad no science background.
So Idecided to go back to school part-
time—nights and summer school—to
get the adequate science I needed to
applyto vet school."

Dr. William Wilmot

"I think we're very lucky
to have a fund like this.

There are very few like
it, and New York is at

the forefront of equine
research because of it."

While training horses in Florida,
appearing on an in-house television
show on handicapping, working at a
small-animal veterinary clinic, and goin£
to school parttime, Wilmot kept
applying to vet school until he was
accepted byTufts University in
Massachussets. In 1983, at age 37,
he finally became a veterinarian.

While in vet school, Wilmot met loan
Taylor, now his wife and partner in
Stepwise Farm in Saratoga Springs. The
couple live on the farm with their two
sons, ages 6 and 8, wherethey breed
and raise Thoroughbreds for racing and
commercial sale. They have sold
yearlings at Saratoga and the
Keeneland sales in Kentucky. For two
years, they owned and trained Belle de
Jour, who later produced Spend A
Buck, who was named Horse of the
Year about ten years ago.

The couple have ventured into other
areas in addition to their veterinary
responsibilities. Wilmot is chairand
CEO ofseveral development compa
nies started by hisfather and now run
by he and a cousin. He has served as
president ofthe Saratoga Independent
School, fund raises for the local YMCA
and the Saratoga Performing Arts
Center, and, of course, works for the
Zweig Committee.

'That's been a terrific experience. Ifeel
like Iam doing something thatgives
back to the industry," says Wilmot. "My
only regret is that wecan fund only
about half ofthe proposals we get. But
we havevery lively discussions about
the proposals.

"We're a mixed group— several
veterinarians, some professionals from
the racing and regulatory boards, some
commercial breeders or administrators
of breedingfunds. Isometimes feel like
I'm on a jury hearing expert testimony. I
think we'revery lucky to have a fund
like this. There are very few like it, and
New York is at the forefront of equine
research because of it." •



COMMITTEE MEMBER PROFILE Bruce Hamilton

As the executive secretary of the
Harness Horse Breeders of New

York State, Bruce Hamilton keeps track
of the mares bred and stallions
registered in New York, acts as a liaison
between the Breeding Fund and the
state's major standardbred horse
breeders, and managesthe $8 million
Sires Stakes Program.

The 47-year-old Hamilton has been
around horses all his life. He grewup in
Schenectady, where his father made
his living training and driving standard-
breds and working as a district repre
sentativefor the U.S. Trotting Associa
tion. Although he periodically helped his
father out, when it came to choosinga
major at Hudson Valley Community
College, Hamilton selected chemical
technology.

After college, however, Hamilton
discovered that a career in the chemical
industry wasn't in the cards. After two
weeks at Schenectady Chemicals, he
discovered he has a "nasty dermatitis"
reaction to chemicals. So he went on to
General Electric, one of the largest
employers in the area, working his way

up from forklift driver to production
supervisor.

On the side, Hamilton dabbled in
buying and racing several standard-
breds in county fairs. He'd often go to
the barn after work to watch or exercise

the horses. In the early 1970s, when
he wasworking the evening shift, he
began to look for something more.

"At the time, Iwas bored to tears during
the day. And as Iwatched my weight
climb from 200 to 230 pounds, I
realized I had to do something before 1
exploded!" says Hamilton. He soon
began working part-time for the
Harness Horse Breeders of New York
State, a move that would eventually
change his career.

After 13 years on the job at G.E.,
business slumped and Hamilton's job
and department were among those
eliminated. Without a job and a clear
idea of what to do next, and with a wife
and infant son to support, he started to
putmore efforts into training the
standardbred horses that he owned
with several partners.

Racing Industry Rebound continued from page 3

With some help from hisfather,
Hamilton soon became a skilled trainer,
and after several months was offered
the job managing the farm. For the next
few years, he ran the farm, training
some 30 standardbreds, and also bred
horses.

"My poor wife, Valerie, thought she was
marrying a nine-to-five businessman.
Little did she suspect that I'd become a
horse trainer, working 14- and 16-hour
days and goneseven days a week,"
recalls Hamilton, who lives in Ballston
Spa with his wife, now ten-year-old son,
and eight-year-old daughter.

When the jobof executive secretary of
the Harness Horse Breeders Fund
opened up 11 years ago, Hamilton
eagerly pursued—and landed—the
position, grateful for the opportunity to
spend more time with his family. On
the job, he is largely responsible for the
Sires Stakes Program, which offers New
York State-bred horses purses ranging
from $3,500 at county fairs to the
$150,000 offered at the Yonkers
Raceway. Four years ago, he joined the
Zweig Committee.
continued on page 6

come was $3,155 billion. The decline
not only means less money for the
state, which takes its bite in taxes, but
also less income for the Zweig Memo
rial Research Fund, which receives 2
percent ofthe state's handle fromhar
ness and Thoroughbred racing.

The estimatedZweigincome from the
Thoroughbred and Horsebreeders'
Funds in 1993,forexample,wasabout
$345,000, the lowest in more than ten
years. The Zweig Fund had its best
year in 1989, when it received just
under $500,000.

The good news, however, is that 1994
was a better year, with Zweig income
reaching$350,000. Expertshavesound
reasons to expect more good news.
The reason is 1994legislation that con
tinued out-of-stateThoroughbred and
harness racing simulcasting. The leg
islation allows New Yorkers to view

and bet on out-of-state races in con-
junctionwiththebroadcastingofNew
York's races.

"That legislation has greatly helped
the industry and has had spinoff ef
fects for race track management, for
purses, and for breeders," says James
Gallagher, chief of racing operations
at the New York State Racing and
Wagering Board. "Although many
tracks have reduced the number of
race programs because of oversatu-
ration of the racing markets and lower
availability of horses, the simulcast
inghas more than made up forthe live
racing deficits."

Gallagher is particularly optimistic
because of a 1995 provision of the law
that authorizes racetracks and OTB to
broadcast races on cable television.

One cable station, Crosswalks, has
been broadcasting races since mid-

February throughout the New York
City area and, via a cable station, in
the Albany area.

"That means that anyone with a tele
phone wagering account willbe able
to watch the races and place bets from
home," Gallagher said.

The bottom line for the NewYork state

racing industry?

"I think the industry has bottomed
out," said Hamilton, "and I'm hopeful
that we' 11 see gradual growth now that
simulcasting is in place."

Gallagher agrees. "I am optimistic,
although the economic status of the
racing industry in this state isstillfrag
ile and continues to need support."•
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The Harry M. Zweig Memorial Fund Committee

Jean Brown

Blue Chip Farms

Daniel J. Burke

LongfordFarms

Jerry Bilinski, DVM
Chairman, NYSRacing and
Wagering Board

Bruce Hamilton

Executive Secretary
Harness Horse BreedersofNYS

John L. Hardy
« Tucker and HardyAssociates

John E. Jagar, DVM
Millbrook, New York

Charles Knauss, Jr.
Executive Director

Agriculture and NYSHorse
Breeding Development Fund

Zweig News Capsule
College of Veterinary Medicine
Cornell University
C-105 Schurman Hall

Ithaca, NY 14853-6401

Harry D. Snyder
Chairman, NYSRacing Commission

Patricia Wehle

Wehle Stock Farm

William H. Welch

Executive Administrator

NYS ThoroughbredBreedingand
Development Fund

William B. Wilmot, DVM
Saratoga Springs, New York

Anna Zweig
Widow ofDr. Zweig

Robert D. Phemister, DVM, PhD
(Chairman)

Dean, College ofVeterinaiy
Medicine at Cornell

University

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: Mike Powers

Designer: Lorraine Heasley
Photographer: Adrianna Rovers

9/95 AP 3.6M PVC50076

?m£ Printed on recycled paper

Hamilton

(continued from page 5)

Hamilton still co-owns two standard-

breds—a claiming pacer and a trotter—
which he keeps on his brother's horse
farm in nearby Saratoga Springs. And
he still occasionally helps out with
them. "This business is an addiction,"
he laughs. "Onceyou're in it, you never
give it up."

In what little free time is left, Hamilton
chauffeurs his children to soccer

games, dance lessons, Little League,
and whatever else comes up. When he
can, he grabs a round of golf, gardens,
and landscapes the property around his
house. •


