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Hormone Studies Help Prevent Pregnancy Loss

Many veterinarians have suspected for years that progesterone
supplementation might help prevent pregnancy loss among

horses in mid- and late gestation. Dr.Peter Daels, an equine reproduc
tion specialist in the College of Veterinary Medicine, has now shown
that it can. His work on the mechanism and regulation of uterine
prostaglandin production in pregnant mares also deepens our under
standing of why mares often abort after an acute illness such as colic,
and identifies effective treatments to prevent the incidence ofabortion
in mares at risk.



continued from page I

In previous work at the University of
California at Davis, Daels had devel

oped a model to study pregnancy loss
due to endotoxemia, a complication
ofcolic which causessystemic inflam
mation and the release of prostaglan
dins. Prostaglandins are hormones
that play a vital role in inflammation,
pain, and the regulation of the repro
ductive cycle, including the induction
of uterine contractions and labor. By
giving pregnant horses endotoxins,
substances produced by bacteriadur-
ing endotoxemia, Daels found that
they triggered the release of prostag
landins, which in turn caused the
mares to abort.

"The prostaglandin release compro
mised the function of the corpus lu
teum, which in early pregnancy pro
vides progesterone, a hormone nec
essary for pregnancy maintenance,"
Daelsexplains. "This model, however,
failed to work beyond the first two
months of pregnancy."

With a grant from the Harry M. Zweig
Memorial Fund, Daels is working to
understand the mechanisms of preg
nancy loss in mid- and late gestation.
Rather than using endotoxins, which
make the horses ill, to trigger prostag
landin secretion, the researchers de

cided to give repeated administrations
of prostaglandins instead. This
method proved to be a successful
model by simulating the effect of
endotoxemia without exposing the
animals to the danger and suffering of
a prolonged, experimentally-induced
illness. But the mechanism that was

actually causing the pregnancy loss
was still unknown.

"Through experimentation, we found
that when it is exposed to prostaglan
dins, the uterus itself starts to release
prostaglandins in increasingamounts.
These build up and eventually cause
the uterus to start contracting and
aborting the fetus," Daels explains.

Since Daels alreadyknewthat nonste
roidal anti-inflammatory drugs
(NSAIDs) such as flunixin meglumine

(Banamine) were used to treat colic
and could reduce prostaglandin re
lease and the systemic inflammation
caused by endotoxemia, he tried us
ing these drugs to help prevent the
fetus from being aborted.

"Although we had previously shown
that flunixin meglumine could suc
cessfully prevent colic/endotoxin-in-
duced, systemic prostaglandin release
and early pregnancy loss, it proved
ineffective in later pregnancy," says
the Cornell theriogenologist. "That
came as a big surprise to us. The
NSAIDs evidently had no effect on
uterine prostaglandins. The mecha
nisms must be different.

"Progesterone supplementation has
beensomewhat controversialoverthe

years because there has been no sci
entific proof that it worked," says
Daels. "This work makes it clear diat it

is an effective treatment to prevent
abortion later in pregnancy."

The studies show that different and

independent mechanisms are in
volved in producing prostaglandins
in different organs. Other research
ers, such as Dr. Jean Sirois (see ac

companying article), have found that
different enzymes may be at work in
the uterus than elsewhere in produc
ing prostaglandins and, therefore,
each would be regulated differendy
and, most likely, controlled by differ
ent drugs.

"This summer, we will be working to
identify those different enzymes at
different sites involved in prostaglan
din production, and explore different
NSAIDs to try to find ones that might
prevent prostaglandin production at
different sites, particularly in the
uterus," Daels says.

Although progesteroneworked in pre
venting fetus loss, Daels points out
that it probably won't work all the
time, and it is important to attack the
problem from different angles. "We
may find a more effective medication
or one that uses a different mecha

nism to prevent pregnancyloss in later
gestation," he says.

A better understanding of uterine
prostaglandin production also will
allow Daels to return to his previous
studies of why some mares do not
return to estrus but remain in a spon
taneous state of pseudopregnancy.
His Zweig-supported research last
year came to a halt when it became
necessary to investigate the mecha
nisms of prostaglandin secretion in
the uterus. Learning more basic infor
mation about the regulation of pros
taglandin production will enable
Daels to progress in his studies on
luteolysis (the normal regression of
the corpus luteum at the end of the
estrus cycle). •

"Progesterone
supplementation has been

somewhat controversial

over the years because
there has been no scientific

proof that it worked. This
work makes it clear that it is

an effective treatment to

prevent abortion later in

pregnancy."

"We obviously needed to take a differ
ent approach. We had noticed that
repeated prostaglandin administra
tion over days caused decreasing lev
els of progesterone until the fetus was
aborted. We decided, therefore, to try
giving the pregnant mares progester
one supplementation, which we knew
was also a good inhibitor of uterine
contractions."

After several tries with different forms

of progesterone, the researchers used
ReguMate, a commonly-used form of
synthetic progesterone that can be
given orally. Using twice the recom
mended dosage, the researchers suc
cessfully saved eight pregnancies out
of eight cases.



PROFILE Jean Sirois

embryo transfers. That experience laid
the foundation for his current research.

Sirois came to Cornell in 1987 and
received a doctorate in reproductive
physiology in 1990. While completing
hisdegree, he worked with Dr. Joanne
Fortune, whowas conducting Zweig-
supported research on ovarian follicular
development in cattleand horses.
'We characterized the change in the
capacity of cells from equine preovula
tory follicles to synthesize steroids," he
recalls.

Todelvedeeper into the molecular
mechanisms that control the genes in
the ovaries, Siroisstudied with Dr.
Joanne Richards at the Baylor College
of Medicine in Houston, Texas, for two-

Dr. Jean Sirois

Dr. Jean Sirois doesn't remember

when he first wanted to become a

veterinarian. Growing up in the small
town of Rimouski in the Province of

Quebec, Canada, just down the St.
Lawrence River from Quebec City, the
young Sirois justknew he wanted to go
to veterinary school when he finished
high school.

"I was more interested in animal

medicine than human medicine, and I
had always been interested in large
animals," recalls the 34-year-old
reproductive physiologist and molecular
biologist who joined the faculty of the
College of Veterinary Medicine justover
a yearago. "I also liked the idea of
being outdoors and having contact with
farmers."

Sirois went on to earn his D.V.M. from

the University of Montreal, where he
met and married a fellow veterinary
student, Monique Dore, now a senior
research associate at Cornell. After

joining a large animal practice and
working with dairy cows for a year, he
decided to go into research and
returned to the University of Montreal to
pursue a Master's degree in reproduc
tive physiology. There he got involved in
his adviser's research, the maternal
recognition of pregnancy in mares and

"We suspect the gene will

be present in the horse,
whose mechanisms

regulating the ovulation
process are poorly
understood, and we will

look for it this summer,

thanks to the support of

the Zweig Fund."

and-a-half years. His work there
focused on the characterization and

regulation ofan enzyme involved in the
synthesis of prostaglandins prior to
ovulation in the rat

"Prostaglandins play a central role
during ovulation, and yetwe did not
know howtheirsynthesis was regulated
before ovulation," Sirois says. He and
Richards focused on the regulation of
prostaglandin synthase, a rate-limiting
enzyme in the synthesis of prostaglan
dins. Theenzyme has been extensively
studiedand is the target of nonsteroidal

anti-inflammatory drugs such as aspirin
and ibuprofen (Advil).

'When NSAIDs bind to the enzyme, it
can no longer synthesize prostaglan
dins. That is how aspirin and Advil, for
example, help control inflammation and
pain," Sirois explains. "NSAIDs also can
prevent ovulation because without the
prostaglandins, the follicle does not
rupture and release the egg."

The molecular biologists discovered
that the prostaglandin synthase induced
in the rat preovulatory follicle prior to
ovulation was a new form of the

enzyme derived from a new gene.
It is now known as prostaglandin
synthase 2.

'We do not know, however, if the new
gene and enzyme we have identified
are specific to ratsor present in other
species as well," says Sirois. 'We
suspect the gene will be present in the
horse, whose mechanisms regulating
the ovulation process are poorly
understood, and we will look for it this
summer, thanks to the supportof the
Zweig Fund." As part of a comparative
approach, Sirois isalso looking for the
enzyme in cows.

"One advantage of working with the
horse is that its preovulatory follicle is
much larger than that ofother species,
and therefore provides us with suffi
cient cells to perform multiple assays,"
he says.

Sirois' efforts will first focus on the
factors involved in controlling the
synthesis of prostaglandins necessary
for follicular rupture in mares. By
characterizing the players involved in
the cascade of events leading to
ovulation, his goal is ultimately to
provide the equine industry with better
protocols to improve and control fertility
in mares.

Sirois, an assistant professor of physiol
ogy, will begin his teaching assignments
in endocrinology this fall. In the
meantime, he says all his time has
been devoted thisyear to setting up his
laboratory, launching his research
projects, and building a new house. •



Examining the Complex Process of Fertilization attachment process may play an im
portant role in selecting sperm that
will go on to attempt fertilization. In
other words, the binding of the sperm
to the oviduct might serve as one ofthe
filters before fertilization, separating
"normal" sperm from "abnormal"
sperm.

In addition to better understanding
how the attachment of the sperm is
regulated, the researchers are investi
gating the biochemical stimulus for
their release.

"Without capacitation, sperm cannot
fertilize. Attachment might be neces
sary for storage and capacitation of
sperm. Thus, if binding is vital to fer
tilization, we may be able to learn how
to promote it," explains Philip Tho
mas, B.V.Sc, who devotes most of his
time workingwith Ballon this research
project. "This would not only help us
achieve in vitro (in the lab) fertiliza
tion, which we have not yet been able
to do reliablywith horses, it also could
help us improve the fertility of stal
lions whose sperm die quickly in the
reproductive tract of the mare, possi
bly due to their sperms' inability to
form the reservoir and attach."

Currendy, when fertile stallions are
bred, they can mate up to six days
before ovulation in the mare. The
mating of some stallions, however,
must be timed preciselyto withinsev
eral hours ofovulation to achieve suc

cessful fertilization.

The researchers are now studying the
molecular basis ofthe sperm selection
process; in other words, what allows
the sperm to bind to the cell mem
branes of the epithelial cells?

"We are trying to determine what ex-
acdy it is about binding that might
contribute to capacitation and how
the sperm attachment to the oviduct
keeps them alive and viable," Ballsays.
"If we can isolate the component of
the cell membranes that playsthe vital
role, we can perhaps develop chemi
cal substances, such as antibodies, to
blockorpromotethatprocess, thereby
either discouraging or encouraging
fertilization." •

BarryA. Ball, D.V.M., Ph.D.

When a stallion and mare mate,

five to 15 billion sperm are de
posited in the reproductive tract of
the mare. Of these, anywhere from
100 to 2,000 might be transported to
the oviduct, the tube that joins the
uterus and the ovary. Ultimately, just
one will fertilize the egg which is re
leased during ovulation.

This seeminglysimple process, how
ever, is much more than just the
joining of egg and sperm. First, a cas
cade of specific, intricate phenom
ena must occur for the fertilization to

be successful. "One of these events is

an interaction between the sperm
and the oviduct," says Barry A. Ball,
D.V.M., Ph.D., an associate professor
of veterinary clinical sciences at the
College of Veterinary Medicine at
Cornell.

Since the mare's oviduct is not read

ily accessible for study, Ball and his
colleagues, with previous support
from the Harry M. Zweig Memorial
Fund, developed a laboratory model
to study the prefertilization process,
culturing surface (epithelial) cells of
the oviduct and sperm cells. Using
this model, their findings suggested
that sperm are "sequestered" in the
lower region of the oviduct called the

isthmus. The sequestered sperm are
bound to the oviductal epithelium,
forming a reservoir or "storage" area.
Although scientists had observedsimi
lar reservoirs in other mammals, they
had not previously confirmed them in
mares. Ball also determined that dur

ing this storage period, both the
sperm's surface proteins and proteins
secreted by the oviduct are altered.

During their storage in the oviduct,
spermsurface componentsand move
ment pattemsundergochanges.These
are part ofa process, called "capacita-
tion," that gives the sperm the capac
ity to fertilize die egg. It is possible that
the attachment of sperm to oviduct
epithelium is involved in this process.

"There is increasing evidence
that the specific interaction
between the sperm and the
oviduct's epithelial cells may
be important in determining
successful fertilization."

Ball and his colleagues observed that
sperm attached to the oviduct epithe
lium in the laboratory model survived
up to four days, while unattached
sperm died within hours. This was of
interest since sperm are believed to
survive up to six days in the mare fol
lowing natural mating. They found
that the attachment process not only
allows the sperm to remain viable for
several days, it also triggers changes
in more than two dozen proteins pro
duced by the oviduct's epithelial cells.

"Although we don't know what the
changes do or why they occur, there is
increasing evidence that the specific
interaction between the sperm and
the oviduct's epithelial cells may be
important in determining successful
fertilization," Ball says.

With current Zweig support, the re
searchers have confirmed, using fluo
rescent dyes and microscopy, that the



COMMITTEE MEMBER PROFILE Richard F. Corbisiero, Jr.

Richard F. Corbisiero,Jr., chairman and chief executive officer of the
New York State Racing and Wagering Board

As chairman and chief executive

officer of the New York State

Racing and Wagering Board, Richard F.
Corbisiero Jr., 59, is responsible for
regulating 11 racetracks, six off-track
betting corporations, Bingo games that
are playedat some 2,500 organizations,
and 1,200 "Las Vegas" nights that occur
every yearthroughout the state. Healso
oversees the activities of the state's only
casino, which is located on the Oneida
Indian Reservation.

"These activities account for more than

$5 billion in legal wagering, provide a
major source of employmentto
thousands of state citizens, and gener
ate tens of millions of dollars in rev

enues to local and state governments,"
saysCorbisiero. First appointed by
Governor Mario Cuomo in 1986,
Corbisiero was reappointed and
confirmed by the New York State
Senate for a six-year term in 1990.

As chairman of the Manhattan-based

Racing and Wagering Board, Corbisiero
is mandated to serve on the Harry M.
Zweig Memorial Fund Committee. Each
yearthe Zweig Fund receives more than
$400,000 in research funding gener
ated bythe state's racing industry.

The Racing and Wagering Board
regulates racing and ensures that
betting and racing activities are con
ducted according to the law. "We are
concerned with the integrity of horse
racing," Corbisiero points out. 'We have
judges supervising every race and
investigators who look into any alleged
wrongdoings."

Each year the Zweig Fund
receives more than

$400,000 in research

funding generated by the
state's racing industry.

Some $80 million is generated every
year from horse racing in New York
Although otherstates also divert some
of their purses to research and breed
ing funds, Corbisiero says that New
York's programs are among the
strongest in the nation.

Before being appointed chairman,
Corbisiero was the executive director of

the Racing and Wagering Board from
1979 to 1986 and was responsible for
its day-to-day operations. Before that,
he was the director of wagering
systems for the Board.

A 1956 graduate of Cornell University,
Corbisiero served as a commissioned
officer in the United States Army. He is
now the chairof the Thoroughbred
Breeding Fund and the Standardbred
Breeding Fund. Before going to work
for the state in 1975, he was very
active in civic organizations, activities
that would conflict with his current

position. He has served, for example, as
chair of the QueensboroughCouncil for
Social Welfare in Jamaica, Queens; the
Advisory Board of the Booth Memorial
Medical Center; the Marine Terrace Day
Care Center; Queens Chamber of
Commerce; the National Conference of
Christians and Jews (Queens-Nassau
Chapter); and the Industry of Fund
Raising Campaign for the American Red
Cross.

"In fact, itwas my participation in these
civic organizations that got me inter
ested inworking for the government,"
he says.

Corbisiero has received many honors,
including top awards from the United
States Harness Writers' Association, the
New York Thoroughbred Breeders, the
Association of Racing Commissioners
International, the Horsemen's Benevo
lent and Protective Association, the
Italian-American Regular Democratic
Association of Queens, and the Grand
Lodge of the State of New York Order
Sons of Italy in America.

The father of four grown sons,
Corbisiero enjoys riding horses owned
byhis family. By law, however, he isnot
permitted to own, race, or wager on
racehorses. He also enjoys reading and
sailing. •



TheHarry M.ZweigMemorial Fund for Equine Research honors the late Dr.
Harry M.Zweig,a distinguished veterinarian, and his numerous contribu

tions 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, CornellUniversity. The Harry M.ZweigCommittee is establishedfor
the purpose of administering the fund and is composed of individuals in
specified state agencies and equine industry positions and others who repre
sent equine breeders, owners, trainers, and veterinarians.

The Harry M. Zweig Memorial Fund Committee

Daniel J. Burke
Longford Farms

Richard Corbisiero, Jr.
Chairman, NYSRacingand WageringBoard

Bruce Hamilton

Executive Secretary
HarnessHorseBreeders ofNYS

John L. Hardy
Tucker and HardyAssociates

John E. Jagar, DVM
Millbrook, New York

Charles Knauss, Jr.
Executive Director

Agricultureand NYS HorseBreeding
DevelopmentFund

Harry D.Snyder
Chairman, NYS RacingCommission
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