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Dr. John Bertram-

Improving Orthopedic Surgery Techniques

Bowed tendons—internal ruptures ofa tendon—are the most com
mon career-ending injuries in performance horses. But the surgi

cal procedure to correct them, a proximal check ligament desmotomy
(the severing of the check ligament, which is a connector between the
tendon and bone) is less than 50 percent successful. •



continued from page I

"Equine orthopedic surgeons and
other equine scientists do not under
stand howthis procedure changes the
function of the muscles involved or

why it often doesn't succeed," says Dr.
John Bertram, the only biomechanics
specialist in the New York State Col
lege of Veterinary Medicine at Cor
nell.

To find out, Bertram is collaborating
with Dr. JohnW. Hermanson, a veteri
nary muscle and locomotion special
ist, and large-animal orthopedic sur
geon Dr.Alan J.Nixon in a newZweig-
funded study. Theyare conductingan
integrated and comprehensive analy
sis ofjustwhat happens to the muscles
and functions when a proximal check
ligament desmotomy is performed.
Their analyses range from the gross
motor level down to the molecular

level.

"Our primary purpose is to use the
muscular system of the digital flexor
systemin the horse as a general model
forstudyingthe interactionofmuscles
and tendons and how a mammal

adapts to changes in the muscles that
occur in injuries and as a result of
surgery," explains Bertram. The 39-
year-old native of British Columbia
came to Cornell two years ago from
Harvard, where he studied locomo
tive physiology in ponies, emus, and
llamas.

Horses and other mammals have

highly coordinated and balanced
musculoskeletal systems that provide
maximum speed, maneuverability,
and endurance. Their locomotive sys
tems are so finely tuned thatwhen any
substantive change occurs, a myriad
ofcomplexchanges result. Thesemake
it very difficult to define any straight
forward "cause and effect" relation

ship. "But it is important to under
stand this adaptive potential that ani
mals possess in orderto develop mod
els for predicting the consequences of
injuries, surgical interventions, and
long-termbreakdown," saysBertram.

"Theproximalcheckdesmotomypro-
vides an elegant and simple model in
which to study the muscular re
sponse."

Byanalyzing changes in muscle com
position, function and load bearing,
and movement ofthe lower limb dur

ing running before and after a
desmotomy, the veterinary scientists
also hope to further their understand
ing of the physiologic and anatomic
mechanisms that underlie the heal

ing process of the commonly-per
formed desmotomy. This knowledge
could lead to a less expensive, more
effective, and even less injurious sur
gical technique as well as improved
rehabilitativemeasures. The research

ers also hope theywill be able to better
predictwhich horses are the best can
didates for the surgery.

"Equine orthopedic
surgeons and other
equine scientists do not
understand how this

procedure changes the
function of the muscles

involved or why it often
doesn't succeed"

In his Zweig-funded research on the
desmotomy, Bertram is applying his
biomechanicsand engineeringexper
tise to developing a new electronic
sensor to measure the forces that are

applied to the flexor tendons before
and after surgery. It differs from more
common instruments byusing a non
toxic salt solution instead of highly-
toxic mercury. It also uses an alternat
ing current rather than a direct cur
rent, which breaks down salt mol
ecules.

Other components of the study in
clude

• electromyographic analyses (EMG)
to determine muscle activity pat
terns duringlocomotion beforeand
after desmotomy and the functions
ofthedifferenttendons andmuscles

involved;

• 3-D high-speed video gait analyses
to determine the functional conse

quences of the desmotomyby mea
suring the subtle changes in joint
position and angle in the running
horses before and after surgery;

• histochemical fiber typing to pro
vide moleculardetails ofthevarious

muscle fiber compositions and
functional capabilities of the
muscles; and

• myosin isoform electrophoresis to
determine how the molecular

changes that make up the muscle
contractile proteins change as a re
sult of the surgery.

These procedures will test the two
hypotheses of why the desmotomy
sometimes works. The first purports
that the desmotomy reduces the load
on the tendon, allowing it to heal and
the connective tissue to grow back.
The second is that when the surgical
woundheals, the checkligamentheals
in a permanentlystretched condition.
As a result, the load distribution shifts
and reduces the force exerted on the

lower end during running.

"This study provides a unique oppor
tunity to alter a functional role in a
mammal without interfering with lo
comotion," says Bertram. "It's a per
fect blend of the basic and clinical

sciences. The findings could have im
portant implications for a wide range
of orthopedic circumstances."

Bertram is married to Julie Bertram,
who will be attending nursing school
next year in Binghamton, New York.
The couple has two daughters,
Keightley, age 4, and Karri, age 2. •



COMMITTEE MEMBER PROFILE John L Hardy

When John L Hardy took his cats
and St. Bernards to the veterinar

ian in 1963, he met Harry M. Zweig for
the first time. "He had the bedside

manner of a barracuda, but I came to
learn he was a wonderful vet with

remarkable intuition," recalls Hardy, now
a lobbyist with the law firm Roemerand
Featherstonhaugh in Albany.

As Hardy and Zweig became friends,
they learned that they both had a
passion for horses. "Doc," as Zweig was
known, was then president of the
Harness Horse Breeders of New York

State, and Hardy had been a fan of
horse racing ever since hisfirst visit to
Saratoga when he was 5 years old.
Zweig told Hardy about his efforts to
further develop harness racing in New
York State.

At the time, Hardy was in a position to
advise him. From 1969 to 1980, Hardy
was the chief of staff of the New York

Assembly Ways and Means Committee,
serving as the chief advisor to the
Speaker and majority members of the
Assembly on all matters relating to New
York Stateand local government finance
and management. As supervisor of 50
budgetand fiscal analysts, Hardy and
hiscolleagues were responsible for the
Assembly's analysis and amendment of
the state'sexecutive budget, as well as
for reviewing and approving all legisla
tion introduced in the Assembly with
fiscal or budget implications.

"Doc had this idea that if a small

percentage of the pursesfrom horse
racing were diverted to breeders' funds,
the racing industry could benefit
directly," saysHardy. Zweig had already
worked to help pass the 1965 Laverne
Law, which was the cornerstone upon
which the New York Sires Stakes

Program was developed to enhance
and promote breeding of standardbred
horses in NewYork. "Becauseof my
own personal interest in horses and
horse racing Iwas interested in Doc's
efforts and was receptive to his ideas on
ways to benefit harness racing."

When Zweig died unexpectedly in
1977, Hardy spearheaded the effort to
honorZweig and hiscontributions to
the state's racing industry. He wrotethe
bill to establish the Harry M. Zweig
Memorial Fund for Equine Research at
Cornell University, introduced itto the
legislature, and got it passed.

"John Hardy isthe one responsible for
the legislation," says Anna Zweig Doc's
widow. "Hedid it all." Hardy has been
on the Zweig Fund Committeeever
since its creation in 1978. As a result of

his efforts, two percent of the money
generated from betting in the state's
horse racing industry goes to the Zweig
Fund to enhance the health, welfare,
and performance of race horses.

Hardy has benefited the horse industry
over the years in many other waysas
well. As chiefof staff of the Ways and
Means Committee, he played key roles
in developing policies and legislation
that restructured almost every segment
of New York's racing and breeding
industries, including the reduction of
pari-mutuel taxes and the development
of the NewYork StateThoroughbred
Development Fund and the New York
State Sire Stakes Program. In 1979, at
the request of Governor Hugh Carey,
he developed and presented New
York's bid for the Hambletonian.

Aprofessional lobbyist and horse racing
consultant since 1981, Hardy has
conducted detailed studies of the New

York metropolitan area racing industry
for the NewYork State Urban Develop
ment Corporation. He conducted a
similar study of the Kentucky thorough
bred breeding industry for the
Gainsway Farm, owned by John Gaines,
heir to the Gaines dog food fortune and
a successful thoroughbred breeder. In
1983, at Gaines's request, Hardy
designed and created the Breeders'
Cup, a series of annual thoroughbred
races that attract some of the best

horses from around the world. He also

served as the first Executive Director of

the Breeders' Cup, Ltd.

"Because of my own

personal interest in
horses and horse

racing, Iwas interested

in Doc's efforts and was

receptive to his ideas
on ways to benefit
harness racing."

Hardy has served as a consultant in the
development of Off-Track Betting
programs in Illinois and OTB proposals
in Ohio. He worked with the

Hambletonian Society to bring wagering
on the entire Breeder's Crown program
to New York. He has conducted

extensive marketing studies and
surveys for the British bookmaking firm,
William Hill, Ltd., and is currently a
lobbyist for the Standardbred Owners
of New York and a consultant to the

Harness Horse Breeders of New York.

In addition, Hardy was a lobbyist and
adviser for the NewYork State College
of Veterinary Medicine at Cornell from
1982 through 1992.

Married and the father of four daugh
ters, Hardy is a race horse breeder
himself, keeping hishorseseitheron
Mrs. Zweig's farm or at the race track. In
fact, this year is the first time in more
than ten that he hasn't had any race
horses to call his own. He also is an

avid golfer and skier. •



Dr. Alan Dobson—Unraveling the Mysteries of Hypoxia and Edema

Looking back on his 40-plus year ca
reer, Alan Dobson realizes that al
though many of the twists his career
has taken may have been prompted
by the "wrong reasons," they have
ended happily. For example, one of
the turning points in his life was in
spired by his desire to meet girls. "I
attended an all-boys high school in
England and I only took biology be
cause that was the way to get to take a
class in the girls' school," he laughs.

Later, after a stint in radio school with
the RoyalAirForce and earning a de
gree innatural sciences atCambridge,
Dobsonwas eager to pursue research
in enzyme kinetics. He soon ended
up at the Rowett Research Institute at
Aberdeen in Scotland.

At Rowett, Dobson began studying
the physiology of the ruminant gas
trointestinal system, which became
the focus of his doctorate in physiol
ogyin 1956.Working in the next labo
ratory was a Scottish lass who would
soon become his wife.

Dobson first came to the College of
Veterinary MedicineatComellin 1962
for a visiting professorship. In 1964,
he returned as an associate profes
sor, but planned on staying only two
years. "That was 30 years ago," he
admits ruefully.

Dr. Alan Dobson checks his watch

while conducting a treadmill test
designed to measure lung water
in exercising horses.

For years, ruminant physiology was
his primary interest, particularly ab
sorption from the rumen and how ab
sorption interacted with blood flow.
Although he taught respiration, he had
no intention of becoming involved in
respiratory research until a burlyAus
tralian anesthetist, Charlie Stewart,
entered his office one afternoon and

"askedmewhatlwasgoingtodoabout
hypoxia (low oxygen levels in blood)
in anesthetized horses."

Intrigued, Dobson offered his exper
tise in measuringdistribution ofblood
flow to the lungs, though not without
some misgivings. "They promised I
would not have to go near a horse
unless it was anesthetized," he says
with a grin. "They lied—we now work
with horses on the treadmill all the

time!"

Dobson has continued the work with

Stewart's successor, Robin Gleed.
"Luckily, blood flow distribution was
just what was needed to dissect the
problem of hypoxia during anesthe
sia, and we were able to devise several
usefulways ofoffsettingtheproblem,"
he says.

The researchers then shifted their at

tention to the hypoxia that develops in
exercising horses. With previous sup
port from the Harry M. Zweig Memo
rial Fund for Equine Research, they
had noticed that the blood pressure in
the pulmonary artery, which supplies
blood in high volume at low pressure
to the lung, increased in the horsedur
ing exercise, unlike mostotherspecies
in which the pressure remains fairly
constant.

"That got us thinking. During exercise
the raised pressure in the pulmonary
artery should lead to fluid buildup in
the lungs," Dobson explains. "Edema,

or fluid buildup, would thicken the
tissue separating the gas and blood in
the lung. Increased thickness would
increase the barrier to gaseous diffu
sion, thereby generating hypoxia. Be
cause the lung is the organ respon
sible for the main limitation to exer

cise, its edema may be the most im
portant factor operating. That would
explain why the performance of the
horse in classic races over the past 100
years has scarcely improved, in spite
of selective breeding. Human perfor
mance in the Olympics, on the other
hand, has steadily improved without
any selective breeding.

"We are now trying to measure lung
water with the help of Nicholai
Krivitski, who invented a technique
used in Russia on humans. Transfer

ring such a technique to a galloping
horse is no mean feat, but again with
Zweig support, we now have two
methods, based on entirely different
measurements. Preliminary results
from one method is showing promise
of substantiating our hypothesis that
lung water does indeed increase with
exercise, butwewould like corrobora
tion from the other before commit

ting ourselves. We hope to see ifLasix
(furosemide) influences the degree of
lung edema produced."

In addition to his research, Dobson

teaches anelectivecourseonacidbase

physiology and mentors small groups
of veterinary students. Semi-retired,
he now has more time for his other

interests. These include an "omnivo

rous" appetite for reading, playing the
recorder, making musical instru
ments (mostly ancient woodwinds, a
clavichord, andnowavioladegamba),
and cutting down and chopping up
trees for firewood.

Dobson and his Scottish sweetheart,
Marjorie, whohasco-editedtwo books
with Dobson, still live in the house in
which their family of three sons and a
daughter grew up. The couple has
three grandchildren in England. •



The Harry M. Zweig Memorial Fund for Equine Re
search honors the late Dr. Harry M. Zweig, a distin

guished 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
equineindustrypositionsandotherswho representequine
breeders, owners, trainers, and veterinarians.

The Harry M. Zweig Memorial Fund Committee

Daniel J. Burke
LongfordFarms

Richard Corbisiero, Jr.
Chairman, NYSRacing and WageringBoard

Bruce Hamilton

Executive Secretary
HarnessHorseBreeders ofNYS

John L. Hardy
Tuckerand HardyAssociates

John E. Jagar, DVM
Millbrook, New York

Charles Knauss, Jr.
Executive Director

Agriculture and NYS HorseBreedingDevelopment
Fund

Harry D. Snyder
Chairman, NYSRacing Commission

Patricia Wehle

Wehle Stock Farm

William H.Welch

ExecutiveAdministrator

NYS Thoroughbred Breedingand DevelopmentFund

William B. Wilmot, DVM
SaratogaSprings, New York

Theodore J. Zornow

Avon Farms

Anna Zweig
WidowofDr.Zweig

Robert D. Phemister, DVM, PhD (Chairman)
Dean, CollegeofVeterinaryMedicine at Cornell
University

Harry M. Zweig Memorial Fund for Equine
Research—1994 Research Awards

• $45,000 to Dr. Peter F. Daels for "The Role and Regula
tion of Prostaglandin in Equine Abortion: Efficacy of
Treatments to Prevent Abortion in Mares."

• $25,000 to Dr. Robert B. Hillman for "The Role of En
dogenous Opioids in the Regulation of Oxytocin Re
lease and Initiation ofParturition in the Mare."

• $39,000 to Dr. Jean Sirois for "The Control ofOvulation
in Mares: Regulation of Prostaglandin Synthase."

• $43,500 to Dr. Barry A. Ball for "Gamete Physiology,
Fertilization, and Embryonic Development in the
Horse."

• $47,000 to Dr. Dorothy Ainsworth for "Respiratory
Muscles as a Limitation to Equine Performance in the
Elite Athlete-Phase III."

• $35,000 to Dr. Robin D. Gleed and Dr. Alan Dobson for
"The Effect of Lasixon Capillary Pressure and Water in
the Lung of Exercising Horses."

• $50,000 to Dr. Richard P. Hackett, Jr. and Dr. Normand
G. Ducharme for "The Effects of Upper Airway Ob
struction on Lower Airway Mechanics: Influence of
Furosemide."

• $45,000 to Dr. Ronald R. Minor for "The Identification
ofBone-SpecificCollagenCross Linksin Equine Urine."

• $40,000 to Dr. Alan J. Nixon for "De Novo Cartilage
Synthesis in Extensive Articular Defects Modulated by
Chondrocyte Transplants and Growth Factor-Laden
Slow Release Polymers."

• $31,000 to Dr. James N. MacLeod for "Transcriptional
Response of Equine Articular Cartilage Chondrocytes
to Corticosteroids."

Total Zweig Funds Awarded $400,500



Zweig Memorial Fund Videos Available
Copies of Champion Results, a 14-minute video focusing on Zweig-funded
research at the New York State College of Veterinary Medicine at Cornell Univer
sity, 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 mechanisms 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.

"The Zweig videotape, Champion
Results, providesa clear overview
of the important work being done
at Cornell in equine sports
medicineand reproduction."

- William B. Wilmot, D.V.M.

Order Form

Champion Results

Zweig Memorial Fund Video

Please send me ( ) copies ofChampion Results, the video on Zweig-funded equine research at the College of
Veterinary Medicine at Cornell University. Ihave enclosed $5.00 for eachvideo 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 Univer-
• sity, C-105 Schurman Hall, Ithaca, NY 14853-6401.

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

Ithaca, NY 14853-6401

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: Mike Powers
Designer: Barbara Drogo
Photographer: David Lynch-Benjamin

5/94 MS 3.6M PVC30849

Printed on recycled paper


