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Dr. Judith Appleton—Keeping Pace with the Equine
Influenza Virus

Wherever horses come into contact with each other—on breeding
farms, in horse shows, at sales, or at racetracks—an outbreak of

equine influenza is a constant concern. The viruses that cause the
disease are extremely infectious and, as a result, equine influenza
remains the most troublesome infectious respiratory disease in perfor
mance horses around the country. •
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Because available vaccines do not

provide long-lasting protection, the
viruses that trigger equine influenza
continue to be transmitted and cause

disease throughout the world. This
is especially true of the influenza sub
type EIV-2 that is currently circulat
ing in the horse population, says Dr.
Judith Appleton, assistant professor
of immunology in the James A.Baker
Institute ofAnimal Health at Cornell

University.

To find out why existingvaccines are
inadequate in protecting against EIV-
2, Appleton, with support from the
Zweig Memorial Fund, developed
and used a panel of highly specific
diagnostic substances from both
mice and horses called monoclonal

antibodies—pure and specific anti
bodies that neutralize a particular site
on an invading virus—to character
ize different forms of the virus.

Appleton has determined that while
the virus subtype EIV-1 has not
changed in twenty years, the EIV-2
viruses have changed significantly
during that time. Because current
vaccines still use virus strains that

were isolated many years ago, they
protect against the stable EIV-1 vi
ruses but are less effective against
the newer EIV-2 strains. Also, al
though a horse may have developed
an immunity through a previous EIV-
1 infection, it would not be immune
to the newer virus.

Such "antigenic" change has oc
curred in equine viruses throughout
China, causing serious illness and
even death among horses there.
"Fortunately, the virus has not es
caped from China and seems to have
died out," Appleton says. "But the
outbreak underscores the need for

increased vigilance in monitoring in
fluenza outbreaks among horses and
to alter the composition of vaccines
if necessary."

To explore whether an inability to
make the right kinds of antibodies
might make horses susceptible to
EIV-2, Appleton and her colleagues
developed a cell culture technique
to isolate individual anti-virus anti

bodies produced by vaccinated
horses and horses recovering from
infection. They found that horses do
indeed produce a diverse array of
antibodies that should protect
against the disease.

"The outbreak [in

China] underscores the

need for increased

vigilance in monitoring
influenza outbreaks

among horses and to
alter the composition of

vaccines if necessan/'

However, current techniques that
test for influenza virus antibodies do

not detect all antibodies capable of
neutralizing EIV-2. Appleton's gradu
ate student Laura Hanson solved this

problem by developing a different
test to measure neutralizing antibod
ies in horse blood and other fluids.

Using the new test, Appleton was
able to detect changes in EFV-2 vi
ruses that the other tests had been

unable to identify. Appleton's team
will continue to use the new test to

study the mechanisms by which
antibodies neutralize the influenza

virus.

The Cornell equine immunologist
also has used RNA sequence analy
ses to determine the molecular basis

for changes in another equine influ

enza virus known as H3. Her team

has determined that an unusual

change occurred in the 1981 virus
that caused it to revert and, in some

ways, closely resemble the 1963 vi
rus. Such information is important
in ensuring that vaccines being used
remain current.

In related work, Appleton has col
laborated with researchers at the

University ofSaskatchewan to evalu
ate the effectiveness ofmethods cur

rently used to diagnose equine influ
enza. They have determined that the
various methods are useful for de

tecting infection and for predicting
protection against viral exposure.
However, their results also show that
in all three tests used (single radial
hemolysis, hemagglutination inhibi
tion, and viral neutralization) it is cru

cial to use virus isolates in the tests

that are as similar as possible to the
viruses currently infecting the ani
mals in the field.

The researchers now hope to iden
tify molecules in horses that are
known to exist in humans and pro
tect them against the human influ
enza virus. These molecules bind to

short sugar chains called glycans on
the virus proteins and can neutralize
them or coat them so blood cells will

ingest and destroy the viruses. Once
the molecules are identified,

Appleton hopes to show that they
can destroy equine influenza virus.
She plans to eventually clone the
gene for the binding protein (known
as the mannose binding protein) in
order to produce large quantities of
the molecule for therapeutic pur
poses during the active stage of the
disease. •



PROFILE

Growing up in Sudan, Cornell
veterinary epidemiologist Hussni

Omar Mohammed was surrounded by
animals. His father, a general in the
Sudanese army, was the captain of the
national polo team and Mohammed
and his three brothers and two sisters

often went horseback riding. Mohammed
alsotook care of the family's 200
chickens, a dog, a pet burro, and a
parrot. But itwasn't until he was
fourteen and his parrot was gravely ill
that the lad set his sights on veterinary
medicine.

"I tookthe parrot to a local clinic and
when it died there, Iwas sure that I
could have done better," says
Mohammed. 'That experience became
one of my key motivations for pursuing
veterinary science."

His goal would not be easily reached.
Only 2 percent of the studentswho sat
for college exams in Sudan in the late
1960s made it to one of the country's
two universities and only 1 percent were
given the opportunity to go into veteri
nary science. Fortunately, Mohammed
passed his exams and, after five years of
study, earned hisdegree inveterinary
medicine. After practicing as a veterinar
ian for a year, he received a scholarship

Hussni O. Mohammed

to pursue a master's degree in preven
tive medicine and veterinary public
health at the University of Khartoum.
He then received an FAO scholarship
to study in Denmark for a diploma in
preventive veterinary medicine. From
Denmark, he went to the University of
California at Davis to earn a master's

degree in preventive veterinary medi
cine and then a Ph.D. degree in com
parative pathology and epidemiology.

Itwas at Davis, in a computer room,
that Mohammed met a young Malay
sian woman, Dora Bt. Abdullah, who
was studying for her master's degree in
mathematics. The two married in 1989

and Dora is now a computer consultant
at Cornell Information Technologies.
The couple has a two-year-old son,
Adil.

The author or co-author of more than

forty articles in refereed journals and
many abstracts, non-refereed articles,
and proceedings, Mohammed has
been an assistant professor of epidemi
ology at Cornell since 1987. He
teaches epidemiologic studydesignto
graduate students, helps with classes in
introductory and clinical epidemiology,
and assists faculty members with the
statistical aspects of their studydesigns.

EpidemiologistHussni
Mohammed is studying the
distribution pattern of Potomac
Horse Fever in New York State.

His own research interests have been
in quantitative/analytical epidemiology,
the epidemiology of infectious diseases,
and production medicine.

As part of hisZweig-supported research,
Mohammed and his colleagues have
been identifying the distribution pattern
in New York State of Potomac Horse

Fever (PHF), a blood-borne disease that
maycause severediarrhea, fever,
anemia, limb swelling, abortion, colic,
and hoof problems. PHF has been
reported in thirty-three states, Canada,
and France.

In studies with Dr. Rob Atwill, his
graduate student, Mohammed found
that 76 percentof 2,579 blood
samples tested were positive (meaning
that the horse had been exposed to the
causative agent, Ehrlichia risticif) for
PHF. He also discovered that thorough
bred and female horses were three

times more likely to have been ex
posed than non-thoroughbred and
male horses. In a related project,
Mohammed isworking to characterize
the different strains of the isolates

identified.

In other research, Mohammed is
working on the epidemiological aspects
of equine motor neuron disease, which
researchers believe may be a model for
the human ailment known as Lou

Gehrig's Disease. He also isworking on
the pathogen survey of the NewYork
City Watershed Project and developing
methodologic approaches to improve
risk assessment. •



Harry M. Zweig—
New York State Harness Racing's Best Friend

/
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For New York State's horse racing
fans, the slips of paper they buy

at racetrack betting windows hold
the promise of easy money. What
few realize is that their wagers also
contribute to a fund that helps keep
the state's harness and thorough
bred racing industries healthy and
prosperous. Every year, the Harry M.
Zweig Memorial Fund for Equine
Research is the beneficiary of more
than $350,000 that is used for equine
research at the New York State Col

lege of Veterinary Medicine at Cor
nell University. The fund honors a
man who almost single-handedly
revived harness racing in New York
State and helped it achieve the popu
larity it enjoys today.

Veterinarian Harry Zweig's passion
for harness racing began in 1942 dur
ing a dinner with actor James
Cagney's horse trainer. The trainer
explained that transporting one of

Cagney's racehorses, Gypsy
Hanover, was getting too ex
pensive and that Cagney had
decided to give the horse up.

Zweig decided to buy the
horse and harness racing in
New York State was never

the same again. In his tire
less efforts to improve the
industry, Zweig would go on
to serve as a director and

chair of the Public Relations

Committee of the United

States Trotting Association
and as president of the Har
ness Horse Breeders of New

YorkState for nearly thirteen
years.

But it was Zweig's work in
the halls of the New York

State legislature that set him
apart and earned him the reputation
as harness racing's best friend in the
state. A man ofvision, he was known

for a no-nonsense, "thunder and
lightning" approach to getting things
done. In 1965, these tactics were in

strumental in the passing of the
Laverne Law, the cornerstone upon
which the New York Sires Stakes Pro

gram was developed to enhance and
promote breeding of standardbred
horses in New York. Zweig also was
the guiding force behind transform
ing harness racing in Syracuse from
a two-afternoon, non-betting event
to a week-long extravaganza where
betting was permitted. His efforts
were commemorated when the pres
tigious Syracuse Empire Trot, a world
class trotting race, was renamed the
Harry M. Zweig Memorial Trot.

The seeds of the Zweig Memorial
Fund were sowed by the Zweig fam
ily upon Zweig's untimely death at

the age of 63 in 1977.The family asked
that, in lieu of flowers, donations be
made to the New York State College
of Veterinary Medicine at Cornell to
support equine research. The follow
ing year, recognizing Zweig's pivotal
role in the Empire State's standard-
bred breeding program and his in
fluence in reviving the Syracuse Fair
grounds as a racing center, the New
York State legislature officially estab
lished the Harry M. Zweig Memorial
Fund for Equine Research and man
dated that 2 percent of the money
generated from betting in the state's
horse racing industry be forwarded
to the fund. The fund's mission: to

maximize the health, welfare, and
performance of the horse in order to
improve the industry's chances of
prospering. In its first year, some
$220,000 was allocated for a variety
of research projects. Today, the pro
ceeds from the fund are administered

by a committee under the auspices
of the New York State Racing and
Wagering Board.

Zweig was bom in Manhattan in 1914
and moved as an infant to Nassau,
N.Y., near Albany. After attending
Ohio State University, he returned to
the Albany area and enjoyed a career
as a large- and small-animal veteri
narian that spanned nearly four de
cades. He and his wife, Anna, who
serves as a member of the Zweig Me
morial Fund Committee, raised six
children, three girls and three boys.

"Harry Zweig was one ofa kind," said
Charles Knauss, executive director of
the New York State Horse Breeding
and Development Fund. "Avery spe
cial person." •



The Harry M. Zweig Memorial Fund for Equine Research
honors the late Dr. Harry M. Zweig, a distinguished veteri

narian, and his numerous contributions to the state's equine
industry. In 1979, by amendment to the pari-mutuel revenue
laws, the New YorkState 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 industrypositions and others who represent equine
breeders, owners, trainers, and veterinarians.

The Harry M. Zweig Memorial Fund Committee

Daniel J. Burke
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Chairman, NYS Racingand WageringBoard
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Executive Director

Agricultureand NYSHorseBreedingDevelopment Fund

Albert W. Miller, DVM

Cincinnatus, N. Y.

Harry D. Snyder
Chairman, NYSRacing Commission

Patricia Wehle

Wehle Stock Farm

William H.Welch

Executive Administrator

NYSThoroughbred Breedingand DevelopmentFund

William B. Wilmot, DVM

Saratoga Springs,New York

Theodore J. Zornow

Avon Farms

Anna Zweig
Widow ofDr. Zweig

Robert D. Phemister, DVM, PhD (Chairman)

Dean, CollegeofVeterinary Medicine at Cornell University

James P. Titus

1933-1993

Jim Titus, editor of the Zweig Memorial News
Capsule since 1991,passed away unexpectedly at
his home in Horseheads, N.Y., on Sunday, April 18.

Jim joined Cornell University's Media Services unit
in 1975 as a staff writer. He was named senior

editorin 1979 andwas responsible fora numberof
publications. In addition to the Zweig Memorial
News Capsule, he was the editor of Human Ecol
ogy Forum, the research magazine for Cornell's
College ofHuman Ecology; Human Ecology News,
the college's alumni newspaper; and Agriculture
andLife Sciences News, the alumni newspaper for
the New York StateCollege of Agriculture and Life
Sciences at Cornell.

Jim's friends and colleagues will rememberhim as
a man ofgreat kindness, compassion, and humor.
As an editor, he was instrumental in helping many
young writers develop their skills. He also was an
avid golfer and would havewanted itknown thathe
did get a hole-in-one, in 1988, over water, on the
158-yard fifth hole at Cornell's Robert Trent Jones
Golf Course.

Jim is survived by his wife, Jean, and two sons,
Michael and Daniel. •



Zweig Memorial Fund Videos Available
Copies of Champion Results, a 14-minute video focusing on Zweig-funded research at the
New YorkState College of Veterinary Medicine at Cornell University, are still available.
Included are descriptions of cartilage implant procedures, a project that tests the mechanics
of horses' upper respiratory systems during exercise, and studies of the regulatory mecha
nisms of early pregnancy and the nature of embryo development. To order a copy, just fill
out the form below and return it to the Zweig Committee office.

r

Order Form

Champion Results

Zweig Memorial Fund Video

Please send me ( ) copies of Champion Results, the video on Zweig-funded equine research at the College of
Veterinary Medicine at Cornell University. Ihave enclosed $5.00 for each video ordered to cover postage and handling

Name

Address

City —

State Zip Daytime phone

Please make checks payable to Cornell University.

Send order forms to Ann Prince Rivkin, c/o H. M. Zweig Committee, College of Veterinary Medicine, Cornell University,
• C-105Schurman Hall, Ithaca, NY 14853-6401.
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