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Earlier Zweig funding allowed Ainsworth (left) to recordfor the first time the electricalactivity in animal
diaphragms during high intensity exercise.
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Dorothy Ainsworth Examines Immunotherapy for
Treatment of COPD

As a child, Dorothy Ainsworth, DVM, MS, PhD, Dipl ACVIM, wanted
to be a riding instructor. These days, her expertise has far surpassed her

early aspirations but still largely center on the horse. She is a highly valued
instructor at the College of Veterinary Medicine at Cornell, where she was just
honored by the 1998 graduating class as the 1998-99 Norden Distinguished
Teacher. She also is a pioneering researcher working on ways to unravel the
complexities of the respiratory physiology of the horse in efforts to determine
why thousands of athletic horses are unable to perform to their potential.

Ainsworth, a large-animal pulmonologist, is an associate professor of •



COPD continued from page 1
medicine in the Department of Clini
cal Sciences and section chiefof large-
animal medicine in the Equine and
Farm Animal Hospitals at Cornell.
Several years ago she discovered that

"We think that allergen
desensitization through

immunotherapy just may

be a viable and safe

treatment option for

COPD in all kinds of

horses, including
racehorses."

claims that the diaphragm played
only a minor role in the generation of
air flow patterns in animals was
wrong. Through a series of very tech
nically difficult experiments with
dogs, and later with horses, Ainsworth
recorded for the first time the

diaphragm's electrical activity in an
animal during high intensity exercise.
These experiments were partially
funded by the Zweig Memorial Fund.

"We showed that the diaphragm is,
indeed, an important and active
muscle in exercise and that it prob
ably does not normally fatigue
despite the development of severe
arterial hypoxemia and hypercap-
nia," says Ainsworth. Her diaphragm
work has made it possible to evaluate
diaphragm function in the horse for
the first time and to study under
what circumstances the diaphragm
fatigues.

Ainsworth's Zweig research is now
turning to chronic obstructive
pulmonary disease (COPD), com
monly known as "heaves."

"COPD is a common disorder of

horses in the northeast and midwest

who are fed hay diets and stabled
indoors," she explains. "Affected
horses exhibit a chronic cough, nasal

discharge, and an accentuated
abdominal breathing effort referred
to as a 'heave'."

One mode of treating affected horses
is to try to keep the animals outdoors
so they won't be exposed as often to
inhaled environmental allergens con
tained within feedstuff's or bedding;
researchers believe these allergens
trigger an immune-mediated
inflammatory reaction within the
lower airways, much like asthma in
humans. For numerous reasons,
however, owners don't like to keep
their horses outside 24 hours a day.

Ainsworth says the drug therapy
currently used to treat COPD—the
administration of oral glucocorticoids
such as prednosolone and/or dexam-
ethasone—is far from ideal. It can

have serious health side effects

including, among other problems,
suppression of the immune system,
a decrease in bone and muscle mass,

thinning of the skin, and the induc
tion of a negative protein balance.

Ainsworth is using new support from
the Zweig Memorial Fund to objec
tively and scientifically investigate the
efficacy of immunotherapy in COPD-
affected horses. This tactic will work

as a "vaccination" against specific
allergens believed to trigger the
immune reactions.

"Preliminary studies have suggested
that this may be an effective therapy
for COPD and we know that immu

notherapy has been used in the treat
ment of allergic respiratory diseases
in man and in dogs," Ainsworth
points out.

To study immunotherapy's viability
for COPD, Ainsworth and her
collaborators, including vet school
immunologist Judith Appleton, M.S.,
Ph.D., will identify COPD-prone
horses and obtain baseline data on

them. The horses will then be

challenged for up to 10 days with
natural allergen exposures from a diet
ofhay, grain, and corn and being kept
in stalls bedded with straw. After mea

suring the horses' allergic reactions

after exposure to these substances
(using skin tests) and eliminating any
horses that don't react, the horses will
be immunized over a six-month

period with a mixture of purchased
purified allergens. During that time,
they will be removed from the natu
ral allergen challenges in their feed
and bedding.

After six months, the horses' allergic
reactions willbe remeasured and they
will once again be challenged in the
natural allergen environment. Then
their measurements will be taken one

more time to see if, in fact, they no
longer react negatively to the aller
gens in their environment because of
their "vaccinations."

"We think that allergen desensitiza
tion through immunotherapy just
may be a viable and safe treatment
option for COPD in all kinds ofhorses,
including racehorses, and may be
able to safely restore cardiopulmo
nary function in affected horses,"
Ainsworth concludes.



Zweig Research Improving Equine Health

Alan Nixon's Gene Therapy Techniques Repair Equine Cartilage Damage

Zweig support is helping Nixon determine the most appropriate delivery system for a genetically engineered growth factor
that stimulates cartilage-producing cells.

Rather than treating the pain ofan
arthritic joint with anti-inflam

matory agents, Alan J. Nixon, an
equine orthopedist and director of the
Comparative Orthopedics Laboratory
in the College of Veterinary Medicine,
is developing gene therapy methods
to induce a virtual "drug-manufac
turing pump" within the joint. Such a
mechanism could produce healing
substances month after month to re

pair cartilage and minimize or reverse
arthritic changes in traumatized
joints.

"Instead of reducing the inflamma
tory response in a horse's knee with
the injection of steroids or other joint
stabilizing agents, we're taking the
opposite tack," explains Nixon, an

"We want to prevent the
joint from further
deterioration by
stimulating the production
of new cartilage over long

periods of time."

associate professor of surgery. "We
want to prevent the joint from fur
ther deterioration by stimulating the
production ofnew cartilage over long
periods of time."

Toward this end, Nixon's first task was

to build the manufacturing plant by
cloning IGF-I, the insulin-like growth
factor that stimulates chrondrocyte
(cartilage-producing) cells to help
build a new cartilage surface inside a
deteriorating joint. IGF-I is a strong
growth-promoting and matrix-syn
thesizing stimulant and is the major
factor involved in cartilage mainte
nance in healthy joints.

In the course of isolating and cloning
the growth-factor gene for use in the
equine gene therapy program, Nixon
joined forces with Christopher Evans,
the Henry J. Mankin Professor of Or
thopedic Surgery at the University of
Pittsburgh School of Medicine. Evans
has a thriving gene therapy program
for treating arthritis in humans. •



Gene therapy continued from page 3

"There are many small promoter ar
eas that make the machinery of the
IGF-I DNA more effective in instruct

ing the cells to produce the proteins
that build cartilage," Nixon points
out. "Evans has developed several
DNA enhancers that can boost this

production by 10 to 20 times what is
normally seen."

Now in the early phases of an award
from the Harry M. Zweig Memorial
Fund for Equine Research, Nixon is
looking for the most appropriate de
livery system—a vector capable of in
corporating the genetically engi
neered IGF-I gene inside the cell
nuclei. The two top candidates are
modified viruses: a retrovirus and an

adenovirus. In addition to evaluating
their penetrating abilities, Nixon
wants to be sure that these viruses,

though no longer virulent, have no
negative side effects inside the
delicate joint area.

Using simple gene splicing tech
niques, Nixon will create combina
tions of the viruses and the IGF-I gene
to yield a virion (a virus particle
isolated from host cells consisting of
nucleic acid within a protein coat)
capable of penetrating living cells to
deliver viral DNA and IGF-I DNA into

the host-cell genome. He chose
viruses because they remain the best
vectors for getting a large number of
virions through the cell membrane
without causing it any harm. He calls
this process, transfection, to distin
guish it from infection, which implies
having made a disease.

The first research phase examines
which type of virus most efficiently
transfects chondrocytes and synovial,
or joint-lining, cells, and then how
much growth-promoting factor these
cells produce as a result. Nixon is
looking at the adenovirus first.
Preliminary results show that this vec
tor has a penetration rate of up to 90
percent.

"If we took a syringe of this material
and injected it into the joint ofa horse,

we'd confidently expect most cells to
be transfected," he says.

There is one discrete downside to the

use ofan adenovirus, however. While

the adenovirus penetrates the cell
wall to insert the IGF-I gene, it never
becomes fully incorporated into the
cell's own DNA. Hence, when the cells
divide, the growth-promoting factor
isn't carried over to the daughter cells.
This results in strong initial therapeu
tic effects that are unfortunately of
short duration, perhaps only a few
months.

Retroviruses, on the other hand, be
come locked inside a cell's DNA, thus

fixing the growth-promoting factor in
place, potentially for years. Prelimi
nary studies in horse cartilage cells
show retrovirus transfection rates of

up to 24 percent.

In subsequent phases of his research,
Nixon plans to use retrovirus vectors
to transfect chondrocyte cells he
grows for transplants being done in
the college's Equine Hospital. These
grafted cells would thereby have an
enhanced capability of synthesizing
a new cartilage surface once inside
the joint.

The final research phase will test the
ability of both virus vectors to trans
fect synovial and cartilage cells in
living animals and the impact trans
fection has on cartilage lesions as well
as on several models ofearly osteoar
thritis in horses.

This is a very exciting time in gene
therapy, and Nixon is the first to use
cartilage enhancing agents in treat
ing equine arthritis through gene
therapy approaches.

"We now know the little segments of
DNA that are essential for initiating
cartilage cell function and can make
them by simply programming a
machine in the Biotechnology Build
ing on campus," he says. "By joining
them with the right vector, we hope
not only to improve cartilage healing
in acute injury, but also for the first

time, anticipate some reversal of the
early stages of arthritis in horses and
other animals."

Harry M. Zweig Memorial
Fund for Equine Research—
1999 Research Awards

The following research awards were
made by the Zweig committee at their
annual meeting in November.

Renewals

$59,753 to Dr. Douglas Antczak for
"The Horse Genome Project"

$23,525 to Dr. Stephen Barr for
"Endoproteases of Sarcocystis
neurona: Drug and Vaccine Targets"

$50,946 to Dr. Alan Nixon for "Growth
Factor Gene Therapy Approaches to
Equine Cartilage Repair"

New

$25,550 to Dr. Norm Ducharme and
Dr. Richard Hackett for "Adaptation
of a New Field Diagnosis Modality
for Identification and Quantification
ofUpper Airway Disease in Horses"

$29,058 to Dr. Dwight Bowman for
"EPM: Isolation of Potential Agents
from Wildlife"

Total Zweig funds awarded-$ 188,832



COMMITTEE MEMBER PROFILE Douglas Koch

Caring for 35 mares, 19 foals, 65
ewes, three racehorses-in-training,

and three Jack Russell terriers, Douglas
Koch (pronounced "cook") D.V.M., has
hiswork set out for him on a daily
basis. An equine veterinarian in private
practice for more than 15 years, these
days Koch manages his 550-acre
thoroughbred breeding farm, Berkshire
Stud, in Pine Plains, New York.

As the representative of the NewYork
StateThoroughbred Breeding and
Development Fund Board, Koch, 46, is
one of the newest members of the

Zweig Committee. Anative Chicagoan,
he says he is merely fulfilling his
lifelong interest in animals. Although a
city boy, he spent manysummers
visiting relatives who owned cattle, hog,
and sheep farms and had his sightsset
on becoming a veterinarian early in life.

Koch's veterinary career, though, can
probably be traced back to high school
and his need for a summer job. In
Chicago, if he wanted to work with
animals, he had two choices—thezoo
or the racetrack. Because large animals,
particularly horses, were his primary
interest, he pretended to be 16 (after
all, he was only a yearshort) and
landed hisfirst-choice job as a groom
at Arlington Park Racetrack.

Working at the racetrack on and off for
years as well as forvarious veterinar
ians, Koch pursued his undergraduate
and veterinary degrees at the University
of Illinois and then did his internship
and residency at the University of
Pennsylvania's New Bolton Center.
While in veterinary school, he met his
future wife, Christine, who is also an
equine veterinarian and still practices
full-time in Westchester and Dutchess

counties.

After veterinary school, Koch came to
Cornell as an assistant professorof
surgery for a year before deciding to
relocate to Westchester to open a
private practice. For the next 15 years,
he worked full-time caring for horses at
the Belmont and Aqueduct racetracks.

In 1983, Koch started Berkshire Stud
and he's been working full-time on the
farm since 1992. Although horses are

As owner of Berkshire Stud, veterinarian Koch has produced four New York-bred
champions and 25 stakes horses.

his primary interest—Berkshire Stud has
raised four New York-bred champions
and 25 stakes horses—Koch also raises

Hampshire sheep breedingstockto
rotate into his horse fields. "Sheep are
the ideal companion animals to horses
because their cloven hooves and high-
nitrogen wastes help restorethe fields.
Also, they eat everyweed knownto
man," he says. His sheep were the
champion Hampshireflock at the New
York State Fair this year.

Although a rookie on the Zweig Com
mittee, Koch brings to the committee
about five years experience on the New

York StateThoroughbred Breeding and
Development Fund Board. He also
serves on the Equine Advisory Commit
tee of the University of Pennsylvania
School of Veterinary Medicine, the
Veterinary Advisory Committee of the
Jockey Club/Grayson Foundation, and
is a past president of the New York
Thoroughbred Breeders. His goals for
the Zweig Committee are to support
Cornell research and help represent
breeders' interests in making that
research as practical as possible.
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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

parimutuel 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.

1999 Harry M. Zweig Memorial Fund Committee

Jean Brown

Blue Chip Farms, Inc., Wallkill, NY

Bruce Hamilton

Executive Secretary, Harness Horse
BreedersofNew York State
Albany, NY

John L. Hardy
Featherstone,Haut, Conway,
Wiley&Cline,LLP, Albany, NY

Mike Hoblock

Chairman, NYSRacing and
Wagering Board, Albany, NY

John E. Jagar, DVM
Millbrook, NY

Douglas Koch, DVM
NYSThoroughbredBreeding &
DevelopmentFund Corp.,Bedford
Hills, NY

Charles Knauss

Executive Director, Agriculture
and NYSHorseBreeding
Development Fund, Albany, NY

Paul C. Mountan, DVM
Rhinebeck, NY

Donald F. Smith, DVM, Dipl ACVS
Dean, NYS College ofVeterinary
Medicine at Cornell University
Ithaca, NY

Harry D. Snyder
Saratoga Springs, NY

Patricia Wehle

Wehle Stock Farm, Scottsville, NY

William Wilmot, DVM
Saratoga Springs, NY

Anna Zweig
Middlebrook Farm, Nassau, NY


