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ALL OF THE ABOVE 

Drew Gaffney, UTHSCD cardiologist, 
brings a multitude of professional talents 

to the space program 

T he lab in the Danciger 
Research Building was 
crowded l<,mg before 

the morning sun hit the win
dows. Cardiologists, reporters, 
technicians and astronauts 
were crammed into the shad
ows among the ceiling-high 
stacks of monitors and com
puter-linked oscilloscopes, 
dodging the tangle of tubes 
and wires hung from the 
beams. Without disturbing 
the hurry-up-and-wait atmos
phere, Drew Gaffney opened 
the door just wide enough to 
slip into the room. 

As the group organized 
itself around him, Gaffney 
greeted everyone individually, 
listening as if discussing each 
problem were the only reason 
he piloted a rented plane from 
NASA headquarters near 
weather-bound Houston back 
to UTHSCD-around the 

storm systems that grounded Dr. Drew Gaffney, Space-ShLtttle astronaut 
commercial flights. 

Then, with an unhurried exit, he 
disappeared for an hour-long teleconfer
ence with the Johnson Space Center, to 
settle the fate of a malfunctioning equip
ment system. 

Drew Gaffney, M.D., leads several 
pairs of double lives. He is cardiologist and 
commercial pilot; researcher and clinician; 
carpenter who built his own house and Pay
load Specialist for the Space Shuttle flight 
scheduled for early 1986. And somehow, 
without fuss or fluster, he manages to orches
trate these parallel lives and give full atten
tion to each. 

Part of the trick is tenacity; Drew 
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Gaffney plans for the long term. "When I 
was three or four years old;' he recalls, "I 
came in from playing and announced that 
I was going to be a doctor. I stayed with 
that:' 

Gaffney's early decision on a medi
cal career stayed with him through under
graduate studies in psychology and pre
medicine at the University of California at 
Berkeley, which included a year at the 
University of Madrid, and carried him 
through medical school at the University 
of New Mexico at Albuquerque, where he 
took his M.D. in 1972. 

Training for a busy career in med-

!Cine might seem like more 
than enough to take on at an 
early age, but even as a boy 
growing up in Carlsbad, New 
Mexico, Gaffney was equally 
determined to study aviation. 
"In fact, I had figured out that 
I could go to the Air Force 
Academy and go to medical 
school through the Academy, 
when the family physician 
convinced me that my eyes 
weren't good enough for me to 
be a pilot. And I didn't want 
to be a back-s~ater-so I 
dropped the Air Force idea. 
I'm sure now that he was ex
erting some vocational guid-
ance:' 

Gaffney outgrew his op
tical far-sightedness but never 
gave up his long-range plans to 
learn to fly. He is now a full
fledged commercial pilot, li
censed to fly and to teach fly
ing. Even afrer he began his 
practice as a cardiologist, Gaff-
ney recalls, "I worked out a 

deal with a charter air service where I was 
a pilot. I would fly either as a co-pilot on 
a little turboprop or as a pilot flying freight. 
It's usually at night, and you're out loading 
mailbags in the dark. You're in a different 
world, and you are a totally different per
son; it gets you out of the stereotype, out 
of the box you get into sometimes. 

"And believe me;' he laughs, "being 
a physician is no plus in the world of pilots! 
It's something you try to keep hidden:' 

It isn't easy to think of two fields less 
similar than aviation and cardiology. But 
through his internship and residency in 
Ohio and four years at UTHSCD as a 



Fellow in Cardiology and as a Faculty 
Associate, Gaffney never surrendered the 
thought of combining his widely different 
interests. 

His future work at UTHSCD was to 
make this combination possible in a spec
tacular way. 

After a year as a visiting scientist at 
the University of Copenhagen, Gaffney 
returned to UTHSCD in 1979 to take up 
his present position as Assistant Professor 
of Internal Medicine and of Health Care 
Sciences. He joined the research team of 
Dr. Gunnar Blomqvist, Professor of Inter
nal Medicine and Physiology at UTHSCD. 
For the past 10 years, Blomqvist has been 
investigating the effects of weightlessness on 
the cardiovascular system. 

B lomqvist and Gaffney wondered 
why astronauts develop low blood 
pressure in space. The weightless

ness caused by a "zero-gravity" environ
ment is part of the answer; freed from the 
pull of the earth, body fluids move from the 
legs to the chest cavity, and the extra flu'd 
is excreted. 

But the astronauts' problem is far 
more complex than simple dehydration. "A 
tennis player loses that much fluid in a 
game and doesn't have the same trouble;' 
notes Blomqvist. "Something happens to 
the control mechanisms so the body can't 
make the adjustments it normally makes:' 

For the astronauts, this regulatory 
impairment, with the reduction of fluid in 
the body, reduces the heart's pumping ca
pacity to a level sufficient for living in a 
weightless state but insufficient for normal 
life on earth. 

Gaffney,'stuffed the 
NASA application 

under the seat 
of a plane and flew 

to Washington to 
make the deadline. 

When an astronaut returns to the 
earth's gravitational pull during re-entry, 
the reduced blood supply is drawn back 
suddenly into the lower extremities and 
away from the brain. On ground-controlled 
capsule flights in the past, astronauts some
times blacked out because of this abrupt 
shift. Shuttle astronauts, who must remain 

... and working UTHSCD cardiologist. 

alert to pilot their ships back to earth, wear 
"anti-g suits;' trousers that automatically in
flate to counter the pressure of the down
ward blood flow and prevent blackouts. 

Still, the astronauts' blood pressure 
remains low for some time after their return 
to earth. During the readjustment period 
after a space flight, it can be "low enough 
to cause problems;' according to Gaffney. 

I n 1977, a notice from the National 
Aeronautics and Space Administration 
appeared on a UTHSCD bulletin 

board soliciting experiments to be per
formed on the Spacelab that can be car
ried in the cargo bay of the Space Shuttle. 

Blomqvist, as the principal investi
gator of the proposed study, developed with 
Gaffney an application for a series of car
diovascular measurements to be made be
fore, during and after the long Shuttle 
flights. These readings would provide the 
first systematic overview of the changes in 
blood flow and other cardiac action caused 
by prolonged weightlessness. 

To make the deadline in 1978, Gaff
ney stuffed the proposal under the seat of 
a plane and flew to Washington. He hand
delivered the bulging package to NASA, 
spent the afternoon touring the National 
Air and Space Museum and flew back to 

Dallas to await the result. 

T he result was announced officially 
six years later. The experiments 
would be performed on board the 

Shuttle, inside the Spacelab that the ship 
carries as a payload. Gaffney himself would 
supervise as a "Payload Specialist" on board 
the orbiting spacecraft. 

Gaffney describes the Spacelab ex
periments in the same manner as he speaks 
of everything else, quickly, quietly, in per
fectly punctuated sentences. Even technical 
jargon slips into its grammatical place and 
becomes understandable. Clarity of this 
kind is notoriously rare in professionals but 
even more striking in Gaffney's case. His 
conversation remains intelligible, although 
a single sentence may contain words from 
any or all of a half-dozen fields; he is equal
ly fluent in the languages of cardiology, 
aviation, politics, aerospace, administration 
and several other professions. 

'The goal is to understa~d regula
tory mechanisms of blood pressure. Space 
travel provides an environment with no 
gravity, which takes that variable out. We 
use the zero-g environment and the return 
from it, which is where the problem occurs, 
to get a better idea of regulatory mech
anisms:' 
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This study has already benefited pa
tients here on earth. Specifically, Gaffney 
cites the value of "what one learns about 
physiology both in the process of prepar
ing for the flight and in studies that were 
done as groundwork. We studied lots of pa
tients with orthostatic hypotension caus
ed by many factors-heart disease, diabetes 
and so forth-and learned a lot about how 
you maintain blood press~re in an erect 
posture and about how to help patients do 
so, especially those with low blood pres-
sure:' 

Gaffney spends most of his time now 
preparing for the experiments to be per
formed aboard the Shuttle. Some of the 
data will be gathered by fairly conventional 
means, such as attaching electrodes and 
drawing blood samples. The heart rates and 
blood pressures of the astronauts will be 
monitored continuously during the flight; 
this will give a basic history of changes dur
ing weightlessness. 

Tests designed to measure changes in 
the heart's pumping capacity will be run 
before, during and after the flight. The in
halation of tracer gases will allow measure
ment of the blood volume through the 
heart, and cross-sectional echocardiograph
ic images of the beating heart will be com
piled by computer to achieve a measure
ment of the heart's pumping capacity. 

Among the less conventional, state
of-the-art experiments planned for the 
Shuttle is the System for Venous Occlusion 
Plethysmography, or "SVOP." This pro
cedure, developed by Blomqvist and Gaff
ney with Dr. Jay Buckey, Fellow in Internal 
Medicine at UTHSCD, and Rick Sum
mers of Garland Instruments, quantifies 
changes in blood flow by measuring changes 
in limb volume. 

The SVOP assembly is a small in
strument pack that can be strapped to an 
astronaut's leg. A slim, lubricated loop of 
mylar, anchored to a small pulley on the 
side of the pack, wraps snugly around the 
leg. As blood flow in the leg changes, the 
mylar band responds to the resulting 
changes in the limb's size, feeding the 
measurements into the instrument pack's 

in the limb is gradually changed by vary
ing the tension on strategically placed cuffs, 
while the corresponding differences in the 
veins' distention are recorded. 

"The question is;' says Gaffney, 
"what are the veins like when you come 
back to earth? Are they more stretchable? 
Less? These changes in venous distensibility 
might help explain blood pooling in worn-

In the UTHSCD Space Medicine Lab: )ay Buckey, M.D.; GLmnar Blomqvist, M.D., Principal 
Investigator; Bill Williams, Ph.D., Payload Specialist Candidate; Gaffney. 

magnetic tape for storage or "downlinking" en, which can occur with birth control pills 
to Houston for immediate interpretation. or with the menstrual cycle and in preg-

The periodic SVOP readings taken nancy, or in patients with varicose veins, 
during the flight can be compiled later in- which can cause fainting spells:' 
to a schedule of an important aspect of the 
body's cardiovascular adaptation to weight
lessness. 

The same mechanism will be used to 
measure changes in venous "compliance;' 
the elasticity of the leg's veins. Blood flow 

T he largest possible Spacelab that 
can be bolted into the cargo bay of 
the Shuttle is a metal cylinder on

ly 23 feet long and 13 feet in diameter. In
side, it is only about the size of a small 
camping van. Most of the interior is full of 
life-support and other machinery. Equip
ment taken aboard must be minimal in size 
and quantity, and must be designed for 
maximum strength and simplicity. The 
Shuttle mission runs only about a week, 
so time is extremely limited; there is no op
portunity to repeat a failed experiment. 
Scientific procedures in space therefore take 
on something of the ritualized precision, 
the economy of movement, of a high-tech 
tea ceremony. 

Full-scale mock-up of the Spacelab. Within the 13-foot diameter unit, Gaffney will run his 
experiments during the flight. 

But Gaffney is quick to point out 
that these same constraints have already 
improved the quality of health care here on 
earth. "You take equipment that is large, 
and you learn to make it smaller so that 
you can take it to more places, and that 
makes the equipment more available:' 
Electrocardiograms and blood pressure 
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The Spacelab in earth orbit, carried aboard the Shuttle. In this cutaway view, two Payload 
Specialists can be seen conducting experiments. 

monitors, he notes, have already been im
proved through space-aimed research. 

"The problem is that you have one 
chance to do something. You want it safe, 
and you want it to work. Things of no con
sequence here in a lab are of enormous 
consequence in space. If you accidently 
start a fire in the lab here, you just put it 
out and do the experiment again; but if 
you start a fire in the Spacelab, you might 
have to abort the whole mission. You can 
prepare for 10 years;' he says, "and you get 
only one chance to do it:' 

For that single chance to confirm 10 
years of work, the equipment devel
oped by the Blomqvist-Gaffney team 

-and Gaffney himself-will be shot into 
space at 17,000 miles per hour on a rocket 
booster 16 stories tall. 

If Gaffney is nervous about the pros
pect, it doesn't show. He seems to be en
joying his space-related research just as he 
enjoys any of his other occupations: re
laxed, but with a lively sense of wonder at 
the fresh horizons constantly swinging in
to view. 

As remarkable as his steady nerves 
is his high level of organization. Working 
with the space program not only meant 
taking on an extra job, it required Gaffney's 
moving his family to a new, temporary 
home near the NASA base outside Hous
ton. But despite the extra work load and 
the long hours of travel involved, Gaffney 
is able to schedule time for all of his in
terests and keep everything in perspective. 

"In terms of priorities;' Gaffney ex
plains, "I consider myself first a clinician 
and second a researcher:' To achieve this 
combination of medical careers, Gaffney 
admits, "You have to be willing to work 
evenings and weekends, and get good peo
ple to work with, because being a cardiol
ogist is a full-time occupation:' 

And he hasn't cut down on his fly
ing. In fact, Gaffney has recently taken on 
learning to fly aerobatics, which is much 
more demanding than conventional flying. 
It's a challenge just learning to fly the old 
"tail draggers~so called because their third 
landing gear is under the tail instead of 
under the nose as on more recent planes. 
To gain the experience needed to fly the 
Decathalon stunt plane, Gaffney says, "I 
went out and found an old, old plane-a 
Cessna 140 that's two months older than 
I am. 

Building in New Mexico: " People born in a 
city have no idea how may stars there are." 

"It has no radio, no lights, and one 
big seatbelt that pulls across both occu
pants. It only has a bench seat that doesn't 
adjust:' The 38-year-old plane is light-years 
behind the Shuttle, but there's no telling 
which one Gaffney will enjoy more. 

Gaffney also finds time to spend 

with his wife and two daughters at their 
vacation home in the mountains of New 
Mexico. The idea of building the house 
himself came naturally to him: "My father 
and grandfather built the house I lived in 
as a child. In fact, I don't think we ever 
lived in a house that we didn't build or add 
some rooms to. 

"I bought some land, thinking I'd 
build on it when I retired. My brother, who 
is a school principal who builds houses dur
ing the summers, called me a few days later 
and asked, 'Do you have your plans yet?' 
So I went in a very short time from hav
ing no intention of building to actually 
building my house:' 

The house stands in the same region 
as the White Sands observatory and allows 
Gaffney an excellent opportunity to in
vestigate his newest interest-not surpris
ingly-astronomy. "It made no sense to go 
there and not know anything about it;' he 
jokes, although admitting that the Shut
tle's 160-mile-high orbit would hardly put 
him in interstellar space. When his older 
daughter recently began to study astron
omy in grade school, Gaffney got involved 
and began studying with her. 

"We're just beginning to learn about 
constellations;' he reports. "We got a small, 
hand-held telescope, just to see if her in
terest will hold. If it does, then maybe we'll 
get a bigger one:' 

Even if his daughter loses interest, it 
sounds as if there's a sizable telescope in the 
Gaffney family's future. "It's a really neat 
feeling;' Gaffney admits, "to be up in the 
mountains and see the stars from a house 
that you built yourself. People born and 
raised in a city have no idea how many 
stars there are:• 

Astronomer now, as well as cardiol
ogist, researcher, stunt pilot and astro
naut- what is it that holds all of these 
diverse interests together? "The bottom 
line;' Gaffney says, "is that people should 
enjoy what they are doing. Everybody has 
the wherewithal to find something they en
joy doing. Then getting up in the morn
ing is easy. 

"I try to teach my daughters that you 
can do anything you want if you prepare 
for it. And you can't prepare in a specific 
way-l didn't learn to fly in order to 
become an astronaut-but yo·u· can get 
things in place if you study and work for 
it. Their world will be a much bigger and 
brighter place if they approach it with the 
idea that everything's possible:' 

Everything's possible. If anybody can 
prove that, Drew Gaffney can. • 

-KEVIN ORLIN JOHNSON 
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THE SUPER 
UNSATURATES 

In the fight against heart disease, olive oil may be 
a better weapon than popular polyunsaturated oils 

like com oil and safflower oil 

A new study com
paring the effects 
of different types 

of fats on cholesterol lev
els in the blood showed 
that both monounsatu
rates such as olive oil 11nd 
polyunsaturates result in 
markedly lower cholester
ol levels than saturated 
fats-fats found in meats, 
egg yolks, butter and 
cream. But monounsatu
rates are preferable be
cause they are just as ef
fective as polyunsaturates, 
do not have the possible 
side effects of polyunsat
urates and may actually 
be superior in lowering 
certain types of choles
terol. 

"We knew that the 
rate of cardiovascular dis
ease was very low in the 
Mediterranean region 
where people cook pri
marily with olive oil. Un
fortunately, a thorough clinical compari
son of monounsaturates and polyunsatu
rates had not been made, so no one knew 
whether monounsaturates lowered choles
terol levels as effectively. Now we know 
they do;' said Scott M. Grundy, M.D., 
Ph.D., Professor of Internal Medicine and 
Biochemistry and Director of the Center 
for Human Nutrition at UTHSCD. 

Grundy's partner in the research ef
fort was Dr. Fred H. Mattson of the De
partment of Medicine, University of Cal
ifornia-San Diego in La Jolla. The clin
ical studies were conducted at the Veter
ans Administration Medical Centers in 
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predominant fatty acid 
type was saturated, mon
ounsaturated or polyun
saturated. The fats to

taled 40 percent of the 
calories in each diet, 
roughly equal to the 

percentage of fats in an 
average American diet. 
Each diet was consumed 
for four weeks; during 
the third and fourth 
weeks blood samples 
were taken and analyzed 
for total chol'esterol and 
total triglycerides. They 
were also analyzed for 
the lipoproteins LDL-C, 
HDL-C, and VLDL-C, 
which are various com
binations of protein with 
cholesterol or triglycer
ides. 

PAPO~ -B~<.K 

Grundy and Matt
son found that monoun
saturates and polyunsat
urates had almost iden
tical effectiveness in re

A high level of 
LDL in the blood 

accelerates the 
development of fatty 

deposits that dog 
arteries. 

Dallas and San Diego. 
In the tests, 20 patients consumed 

three liquid diets in each of which the 

ducing the levels of total cholesterol in the 
blood. A high blood cholesterol level 
results in a gradual accumulation of fatty 
deposits in blood vessels throughout the 
body. This narrows the vessels, reducing 
the blood flow to the heart and posing a 
direct threat of heart disease. 

But recent research into cholesterol 
metabolism has described several types of 
lipoproteins that carry cholesterol through 
the blood and has shown that some types 
of lipoproteins are harmful while others are 
harmless. 

For example, the cholesterol carried 
in low density lipoprotein (LDL) is deliv-
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ered to the cells for storage. A high level 
of LDL in the blood accelerates the devel
opment of fatty deposits that clog arter
ies. Both the monounsaturated and poly
unsaturated diets lowered the harmful 
LDL cholesterol about 17 percent from the 
level produced by the saturated fat diet. 

In addition to lowering total choles
terol and LDL cholesterol, the diet highest 
in polyunsaturated fat frequently lowered 
the high density lipoprotein (HDL) level. 
HDL transports cholesterol from the body's 
tissues to the liver where it can be con
verted for use by the body or processed 
for elimination. A high level of HDL cho
lesterol, indicating that cholesterol is be
ing used efficiently, is desirable. The fact 
that polyunsaturates lowered the HDL 
cholesterol level seems undesirable, ac
cording to Grundy. 

The monounsaturated fat diet re
duced the HDL cholesterol level less often 
than the polyunsaturated diet. Although 
the results in this area of the test were not 
conclusive, they were promising. 

"We think the results of the overall 
tests prove that monounsaturated fats are 
as effective as polyunsaturates in lowering 
cholesterol levels in the blood;' Grundy 
said. "We will be studying the HDL aspect 
further. It would indicate several advan-

tages of olive oil over polyunsaturates!' 

T
he American Heart Association 
currently recommends that choles
terol intake should be reduced to 

250-300 milligrams per day and that total 
fat in the diet should be limited to 30 per-

Grundy and Mattson 
found that 

monounsaturates and 
polyunsaturates 

had almost identical 
effectiveness in 

reducing the levels of 
total cholesterol 1n 

the blood. 

cent of daily calories. The group also sug
gests limiting saturated fats to less than 10 
percent of calories and increasing polyun
saturated fats to a maximum of 10 percent 
of calories. 

However, the nutrition committee 

of the American Heart Association is 
reluctant to advocate an increase in poly
unsaturated fats (for example, to 15-20 per
cent of total calories) because no sizable 
population has consumed such large quan
tities of polyunsaturated fats for a long 
period of time. Therefore, the long-term 
safety of polyunsaturates has not been 
proven. 

Monounsaturated fats have now 
been shown to have the same cholesterol
lowering advantage and several other pos
sible advantages over polyunsaturates. 
Monounsaturates have a demonstrated 
history of use in the Mediterranean region, 
where olive oil is the primary source of 
dietary fat and where coronary heart dis
ease is low. 

"Furthermore;' says Grundy, "mon
ounsaturated fats are synthesized normal
ly by the body and are less likely to have 
some of the side effects that have been 
postulated to occur with polyunsaturated 
fats, like promoting the development of 
cancer, suppressing the immune system 
and changing the cell membranes drasti
cally. So we think that all these side ef
fects could be avoided by the use of mon
ounsaturates. Another big advantage is 
that monounsaturates have a more stable 
shelf life, so they don't go rancid nearly 
as fast as polyunsaturates. And then in our 
study we learned that they didn't lower the 
HDL as often as polyunsaturates. 

"We're not saying that monounsat
urates should replace the polyunsaturates 
completely. The body requires a small 
amount of polyunsaturated oil-it's what 
we call an essential fatty acid. Polyunsat
urates also serve as a source of the prosta
glandins in the body. Prostaglandins are 
extremely active biological substances 
which affect organs as diverse as the pros
tate gland or the uterus, the brain, lung, 
kidney, thymus and pancreas, and there
fore are really quite important. Our prob
lem with polyunsaturates is giving large 
amounts!' 

Concluded Grundy, former head of 
the Nutrition Committee of the Ameri
can Heart Association, "The kind of very 
low-fat, high-carbohydrate diet favored in 
the Orient probably just isn't realistic for 
many Americans. But it appears that it 
would be prudent to limit the calories sup
plied by fats to 30 percent of the daily to
tal. At this level, saturates should be kept 
below 10 percent of total calories, mono
unsaturates should be kept at 10-15 per
cent of calories, and polyunsaturates from 
5-10 percent!' • 

- lDMMY JOY BOSLER 
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A LEGACY OF LIFE 

It's never too late to share the "gift of life" with 
others through transplantation, research or medical education 

Give my sight to the man who has never seen 
a sunrise, a baby's face or love in the eyes of 
a woman .. . 

Give my heart to a person whose own heart 
has caused nothing but endless days of pain . 

Give my kidneys to one who depends on a 
machine to exist from week to week . . . 

Take my bones, every muscle, every fiber and 
nerve in my body, and find a way to make 
a crippled child walk . .. 

Explore every comer of my brain. Take my 
cells, if necessary, and let them grow so that, 
someday, a speechless boy will shout at the 
crack of a bat and a deaf girl will hear the 
sound of rain against her window . .. 

If you do all that I have asked, I will live 
forever. 

Robert Test 
To Remember Me 

M ost people don't realize that no 
one is ever too young or too old 
to be an organ donor, says Dr. 

Charles R. Baxter, Professor of Surgery at 
The University of Texas Health Science 
Center at Dallas. "That's because if an or
gan is not appropriate for transplant, there 
is always a need for teaching and research:' 

UTHSCD has pioneered the trans
plantation of organs. Dr. Paul Peters, 
Chairman of the Division of Urology, per
formed Texas's first kidney transplant in 
1964. "For 18 years;' says Peters, "we were 
the only game in town. There were 11 
teams in the U.S. when I started here in 
the 60's. Now there are more than 250 in 
all:' 

In fact, renal transplants have be
come relatively common. More thari 
30,000 have been performed since the 
procedure became a clinical reality in the 
1950's. In Dallas there is now an average 

8 BIOLOGUE 

Dr. Charles R. Baxter 

of one every other day. Every effort is 
made to use donated kidneys for trans
plant, but, say UTHSCD urologists, those 
kidneys that cannot be transplanted are 
needed for research. 

The newest transplant procedure be
ing performed by UTHSCD doctors is 
liver transplant. In 1984 Melissa Lively, a 
toddler from Missouri City, Texas, received 
a new liver-the first successful liver trans
plantation in the state. Little Melissa made 
a speedy recovery and was soon seen tak
ing walks through the corridors of Chil
dren's Medical Center, which works with 
the Health Science Center in the joint 
pediatric liver transplant program. 

S
uch visceral organs-kidney, liver, 
heart-need to be used quickly after 
donation. But some organs can be 

stored for future use: skin, corneas and 

bone are all "bankable:' 
Baxter, who serves as Medical Direc

tor of the bankable organ transplant pro
gram sponsored by UTHSCD and the 
Lions Sight and Tissue Foundation, also 
heads the Parkland Memorial Hospital 
Burn Center. A member of the new fed
eral Task Force on Organ Transplantation, 
he is himself a trailblazer in the use of do
nated human skin to save victims of major 
burns. In 1973 he treated an eight-year-old 
Dallas girl whose burns covered more than 
92 percent of her body. Young Sherry 
White became the first person ever to sur
vive such extensive burns. Baxter says that 
Sherry, now a Dallas housewife with a 
child of her own, would never have made 
it without the large amount of donor skin 
that was available at the time. 

It is no exaggeration to say that skin 
saves lives. This "living bandage;' which 
is removed from the back of the legs <J.nd 
upper back of deceased donors, is kept in 
a liquid nitrogen freezer until it is used. 
The donor skin is applied to a wound and 
held in place with pressure dressings for 
the first 72 hours after surgery. The dress
ings are then removed and a little gauze 
covering placed over the donor graft until 
a covering of the patient's own skin is 
formed or the wound is healed. 

Baxter and his associates are also in
volved in major research requiring 
donor skin. One project that has re

cently drawn national attention is a meth
od of "seeding" the burn wound with the 
patient's own skin. The procedure uses a 
composite graft of cells from the patient's 
epidermis, the top layer of skin, and donor 
dermis, the structural skin just below the 
epidermis. The donor cells form a stable 
scaffolding that lets the epidermal cells 



grow and cover the wound as it is heal
ing. So far, results of studies involving small 
sheets of skin grown from the patient's 
own cells have been outstanding; current
ly, the team is looking at larger wounds. 

"In fact;' says Baxter's co-worker 
Ellen Heck, Executive Director of the 
Lions Sight and Tissue Foundation and 
the Skin Transplant Center for Burns, 
"facilitating research is a major goal of our 
bankable organ program. Although we see 
that bankable organs are made available 
to physicians for their patients whenever 
possible, there are times when it is not pos
sible to use them. Sometimes vital tissue 
has deteriorated so that it is not suitable 
for transplantation. Occasionally, it may 
be accidentally damaged during the deli
cate removal process!' 

But this does not mean that these 
donations have been to no avail: banka
ble organs unsuitable for transplant are still 
needed for teaching and research. Many 
ophthalmological surgeons in private prac
tice request eye tissue for research; on the 
UTHSCD campus, the Department of 
Ophthalmology currently has half a dozen 
research projects that need corneas or 
whole eyes, but which do not require tis
sue that meets the standards for transplan
tation. In addition, Dr. James McCulley, 
Chairman of Ophthalmology at UTHSCD, 
notes that there is always a need for eyes 
and the surrounding bony structure for 
teaching, ~specially for teaching surgical 
procedures. Using such donated tissues, 
ophthalmology residents can learn proce
dures by actually performing surgical oper
ations, and experienced eye surgeons can 
practice new procedures. 

Last year, Heck reports, tissue from 
66 eyes was used for research; 292 corneas 
were supplied tor transplantation. The 
small circular structures, which look much 
like contact lenses, are stored in a protec
tive solution in small bottles and refriger
ated. Unlike skin, which can be frozen for 
long periods of time, corneas must be 
transplanted within four days. 

One local cornea transplant patient 
is Mary Galen Thomas of Fort Worth, 
Publications Coordinator for the Tarrant 
County Junior College District. Thomas, 
whose vocation is dependent upon her vi
sion, is a victim of keratoconus-a cornea 
with a bulging center that becomes in
creasingly conical. "It's like a growing ice
cream cone;' she says. 

The condition becomes increasing
ly painful as the corneal tissue stretches. 
Contact lenses can sometimes help the 
condition by serving as a brace on the cor-

A gift of skin for transplantation gave this child a chance at life. 

nea, but, in Thomas's case, nothing seemed 
to work for very long. Transplantation be
came necessary when other approaches to 
her vision problem failed. 

The 40-year-old editor received her 
first donor cornea late in the summer of 
1984. Although she doesn't know when 
surgery for her other eye will be necessary, 
she accepts that it's just a matter of time. 
Her surgeon, Dr. McCulley, is preparing 
research toward a new procedure that may 
remove the necessity for such radical sur
gery for keratoconus and similar problems. 
Its development, though, is some time 
away, and the research is as dependent 

upon organ donation as the transplant sur
gery itself. 

Besides helping to restore the precious 
gift of sight and save the lives of the 
badly burned, the bankable organ 

program at UTHSCD plays an important 
role in supplying bone tissue used to relieve 
the pain and crippling of many orthopedic 
patients. Bone is taken from the ifiac crest 
of the pelvis and used for various types of 
bone replacement. One of these surgeries 
is anterior spinal fusion, a procedure in 
which donor bone is used to form a lat
ticework for new bone growth so that a 
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spine damaged by disease or trauma will 
grow back together. The small piece of 
donor bone-cut to the required size, 
washed to remove cells, dried and steril
ized-is inserted to replace the patient's 
missing spinal bone or disc. Bone treated 
in this way is easily stored in the organ 
bank since it requires no refrigeration. 

On the other hand, fresh frozen 
donor bone is needed for hip and knee 
replacement. Using human bone to replace 
the damaged portion of joints allows the 
recipient's bone to regenerate and incor
porate the donor bone, while the recipi
ent's own joint cartilage continues to live 
and function. Researchers who perform 
such implantation consider the procedure 
much superior to implanting plastic or me
tal joints, particularly for younger, more 
active patients who put too much stress 
on the cement that holds the artificial 
joint, causing it to loosen. 

I
n addition to supplying bankable or
gans for research, teaching and therapy 
at UTHSCD, the program provides tis

sue needed elsewhere in the United States. 
According to Heck, the UTHSCD pro
gram supplied some 89 shipments of skin 
for burn patients last year-about 790 
square feet for transplant. Locally, skin was 

Dedicated 
volunteers are 

important in trying 
to see that donated 

tissue is available 
for transplant. 

provided for the Parkland Burn Center 
and the hospital's physical therapy area 
and for the Department of Physical Med
icine and Rehabilitation at UTHSCD; 
many other hospitals in the region drew 
on the UTHSCD skin bank for tissue, as 
did burn units throughout the country. 

In order to assure that families of 
donors will not be contacted more than 
once, the Bankable Organ Transplant Pro
gram at UTHSCD works closely with Dal
las' Southwest Organ Bank, the third 
largest free-standing organ retrieval agen
cy in the country. Southwestern furnish
es vital organs for transplantation. 

Dedicated volunteers are important 
in trying to see that donated tissue is avail
able for transplant. A group of ham radio 
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Cornea transplant patient Mary Galen Thomas 
of Fort Worth has resumed work as an editor af
ter successful surgery for keratocomts. 

operators takes to the airwaves in the ear
ly morning hours every day in search of 
available corneas that have nc;:> local 
matches and are being offered to other 
parts of the country, or in search of skin 
for major trauma when it is not locally 
available. East-coast hams make calls in 
their area starting at about 6 a.m.; at 6:45 
it's time for the Midwest operators, includ
ing those in Texas, and later others farther 
west take their turn. 

AirLifeLine of Texas, a non-profit, 
volunteer organization of pilots, delivers 
skin and eyes when there is neither the 
time nor the opportunity to use commer
cial airlines. 

Amajor reason for Dallas' exemplary 
history in organ donation is the 
cooperation of the Dallas Medical 

Examiner's office. Dr. Charles Petty, 
UTHSCD Professor of Pathology and Di
rector of the Southwestern Institute of 
Forensic Sciences, serves as Chief Medi
cal Examiner and can accurately be called 
a crusader for the cause. 

A quiet, lanky man with a slow 
smile, Petty says that he needs "to feel I 
provide things for the living:• The pathol
ogist first became interested in transplant 
when he was Chief Resident in Pathology 
at Peter Brent Brigham in the early SO's, 
when the first kidney transplants were be
ing done there. 

But before that, Petty became in
volved in blood banking. "In a sense;' he 
says, "this is a form of tissue transplant. 
Transplantation is really an off-shoot, an 
extension, of blood banking:' 

Petty says that a generous act on the 
part of his father pointed the way to his 
interest in blood and organ donation. "In 
about 1933 or 1934;' he recalls, "a friend 
had an accident on a sled. He flew off and 
came down on a tree stump, rupturing his 
spleen. He needed blood-a person-to
person transfusion. In those days, they 
connected a tube from the donor to the 
patient. My father volunteered:' 

Now Petty volunteers, writing about 
organ donation for professional journals, 
speaking on the subject at medical meet
ings and working toward perfecting the 
cooperation among the Health Science 
Center, the Lions group and the organ 
banks. His interest played a major part in 
convincing the Dallas County Commis
sioners to allocate space in Parkland Hospi
tal to the Bankable Organ Program so that 
the two entities can work closely together 
on a day-to-day basis. 

Petty also works with another pro
gram in which donors can help-the Willed 
Body Program at the Health Science Cen
ter. The program is part of a state network, 
regulated by law, that manages body dona
tion. If the family of a donor wishes, 
funeral arrangements may be made in ad
vance as part of the donor plan, or the 
donor's ashes can be buried at the memo
rial on the UTHSCD campus grounds. 

The Willed Body Program is invalu
able in the teaching of anatomy. Dr. Wil
liam Gonyea, Professor of Cell Biology and 
Director of Anatomy, points out that the 
faculty at the Health Science Center is 
dedicated to inculcating in first-year med-

Research is an on-going part of the bankable or
gan program, according to researcher Ellen Heck, 
shown at work. 



ical students a feeling of reverence and 
respect as they approach the study of the 
human body. Gonyea sees the introduc
tion to anatomy as the student's first en
counter with the doctor-patient relation
ship; this relationship, he feels, "insures 
that we demonstrate the proper respect for 
the dignity of the deceased individuals and 
for the feelings of the relatives who reside 
in the community!' 

Gonyea says that many people have 
the mistaken idea that if they give their 
bodies for medical education and research 
they cannot be organ donors. However, ar
rangements can be made that will allow 
both kinds of donation. In addition, there 
are many special educational and research 
needs that donations serve; for example, 
many graduate residency programs have in
depth studies of anatomy, and surgical sub
specialties are constantly learning new 
procedures. 

If you are interested in any of these 
ways of giving, the most important thing 
to do is inform your immediate family of 
your wishes. Also, sign the donor's certifi
cation on the back of your Texas driver's 
license or carry a donor card. Presently, 
corneas are the only organs that may be 
released for transplant by a justice of the 
peace or county coroner in Texas; most 
often, donations will be made after the 
closest surviving relative has been con-
sulted. '--. 

Another way to donate is through 
The Living Bank, the only national donor 
registry and referral service. The Bank is 
a non-profit organization funded by dona
tions, and about 150,000 to 200,000 per
sons are currently enrolled in its registra
tion program. In the event of a death, fam
ily members can call The Living Bank In
ternational at any hour, and Bank repre
sentatives will hllmediately contact the 
proper institution. • 

-ANN HARRELL 

For more information on local donor pro
grams or to register, contact: 

UTHSCD Organ Transplant Services 
(214) 688-2609 

Kidney Foundation of Texas 
(214) 934-8057 

The Living Bank International registry 
and referral service, Houston 
(713) 528-2971 in Texas 
1 (800) 528-2971 out of state 

THE TWINKLE 
OF AN EYE 

' 'we at the Health Science 
Center simply couldn't car-
ry out research without or

gan donors;' says Dr. James McCulley, 
Chairman of the UTHSCD Department 
of Ophthalmology. And, in fact, McCul
ley's department is a good example of the 
need for organ donations for research. 
Some of the research projects in Oph
thalmology are: 

• Research on improved prepara
tion and sterilization techniques for 
corneas. Infection is a major problem in 
cornea transplantation. McCulley says 
that, because the Dallas eye bank is the 
only one in the United States that rou
tinely does sterile procedures before and 
after the application of antibiotics, it is 
a natural place for this kind of research. 

• Looking for more effective an
tibiotics to ward off infection follow
ing cornea transplant. Drugs currently 
being used do not seem to be warding 
off strep infections. Therefore, research
ers are looking at new combinations of 
drugs used prophylactically. 

• Use of infant corneas for trans
plant. Standard use of corneas for trans
plant consists of using these organs from 
donors aged two and up. However, 
McCulley has been transplanting corneas 
from donors less i:han one year of age in 
certain patients who are aphacic (born 
without the crystal-like lens) and cannot 
have interocular lenses or who have had 
cataracts removed. While it has been 
found that these young lenses are able 
to enhance the "plus power" in the cor
nea for magnification, it is not yet de
termined how effective their use will be 
in the long run. 

• Improvement of tissue culture 
media. Organ bankers feel that a week 
is the maximum storage time for corneas 
to be used in transplantation. McCulley 
.says that his goal is the d~velopment ;f 
a culture that would keep the cornea via
ble for 10 days. Then both the patient 
and the surgeon would have more flexi
bility in scheduling the transplant pro
cedure. 

• Development of a transplant of 
healthy donor cells that have repop
ulated in culture. McCulley says that 
h is work in repopulating cells from a 
donor's cornea endothelial layer (layer of 
cells lying on the basal membrane) has 
proven successful in rabbits. However, 
the tissue adhesive used in this work has 
some toxic properties. While the adhe
sive does not seem to have hurt the rab
bits, a non-toxic glue is needed for 
human experimentation. Researchers are 
also seeking another way of attaching the 
new cells to the cornea tissue. One way 
might be to take out the cornea, coat its 
back with the new cells and then replace 
it surgically. 

• Repopulation of endothelial 
cells using the patient's less-than
healthy cells. The donor in this case, 
says McCulley, needs to be younger than 
30 in order to grow new cells for the cor
neal layer. These young cells, which are 
stimulated to divide, will heal and fill in 
the spaces as they spread out. 

• Rejection studies. "If we can de
fine which types of antigens are more 
likely to reject the repopulated cells, we 
can remove them. Also, we may learn to 

manipulate cells so the antigens' reaction 
will be less vigorous;' says McCulley. This 
could perhaps be done by using mixed 
cells from several sources so less challenge 
would be offered to the host. "The anti
gens might recognize 'spots' of cells (and 
leave them alone), and the others could 
fill in empty areas!' 

• Refractive surgery in order to 
enhance power. This surgery would pro
vide a way of reshaping the removed cor
nea before replacing it. Half the cornea 
might be removed and a donor or syn
thetic cornea sandwiched in to correct 
farsightedness. Another possible proce
d~re ~ight be takiil.g' a· cornea and al
tering the curvature before replacing it. 
The sutures would be placed only in the 
part of the eye not used for vision, and 
the scar would be on the outside of the 
area away from the cornea. 

BIOLOGUE II 



CIDUDS BREAK 
FORSTORMIE 

The world's first heart/liver transplant 
patient has made a remarkable 

recovery thanks to diagnosis and treatment 
atUTHSCD 

Stormie Jones first came to the Health Science Center in July 1983 as just another child with an undiag
nosed condition. She returned the following summer for follow-up testing after becoming the world's first 
recipient of a dual heart/ liver transplant. 
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S 
tormie Jones's unprecedented simul
taneous heart/ liver transplant on 
Valentine's Day, 1984, was heralded 

as a major step forward for medical science. 
Yet this important medical achievement 
could not have occurred had it not been 
for more than a decade of research by a 
group of scientists at UTHSCD. 

Scientists here are among the world's 
leading authorities in cholesterol metabo
lism. UTHSCD has been the site of im
portant breakthroughs at the basic science 
level in this field and is one of only a few 
research centers in the country where phy
sicians have extensive clinical experience 
in studying the hereditary disease that 
almost destroyed Stormie's life. Their dis
coveries and recommendations forged the 
way towards the historic Pittsburgh 
surgery. 

Six-year-old Stormie was referred to 
UTHSCD in the summer of 1983 by a 
physician in her home town of Cumby, 
Texas. Dr. David Bilheimer, Professor of In
ternal Medicine, examined her and knew 
instantly the yellow, wart-like lesions dot
ting her body were a symptom of a rare 
genetic disease. These lesions were plaques 
of cholesterol pocketed beneath her skin
a sign that her body's cholesterol level had 
risen out of control. Having treated peo
ple with this condition for more than 10 
years, Bilheimer realized that the child 
faced the high risk of a heart attack. 

Stormie was diagnosed with "famil
ial hypercholesterolemia;' a disease charac
terized by the inability of the body to 
regulate its cholesterol supply. Unregulat
ed, cholesterol can narrow and clog coro
nary arteries. The resulting plaque buildup 
on artery walls causes atherosclerosis, 
which chokes the supply of blood and 
oxygen to the heart. This can ultimately 
lead to heart attacks and strokes. 

One in 500 Americans suffers from 
the milder form of this disease, heterozy
gous FH, in which the person is born with 
one mutant gene. This condition, which 
produces two to three times the normal 
plasma cholesterol level and premature 
heart disease and strokes, is treatable with 
drugs and diet. 

Stormie had the more serious form 
of the disease-the one-in-a-million homo
zygous form-in which she inherited two 
abnormal genes, one from each parent. Pa
tients with homozygous FH have extreme
ly elevated cholesterol levels (six to eight 
times the normal level) and often suffer 
heart attacks within the first decade of life. 
Most die from heart disease before age 20. 

When Stormie was diagnosed, she 



had no history of heart problems and no 
symptoms of angina, the chest pain that 
often precedes a heart attack. She was ad
mitted to a research ward at UTHSCD for 
evaluation and placed on a low-cholesterol 
diet. Her impaired ability to metabolize 
cholesterol showed that she was typical of 
several other homozygous FH patients Bil
heimer had studied. Although doctors 
here were working to understand and treat 
the disease, there was still no cure; even 
existing standard treatments made prog
nosis for the disease poor. 

U
THSCD geneticists Drs. Joseph 
Goldstein and Michael Brown 
were the first to identify a major 

genetic mechanism responsible for choles
terol metabolism in 1973. Goldstein is Pro
fessor and Chairman of Molecular Genet
ics and Professor of Internal Medicine; 
Brown is Professor of Molecular Genetics 
and Internal Medicine and Director of the 
Center for Genetic Diseases. They discov
ered tiny structures that are located on the 
surface of cells which remove potentially 
harmful cholesterol from circulation. These 
structures are receptors for low-density 
lipoprotein, molecules that carry approxi
mately two-thirds of the body's cholester
ol through the bloodstream. In a healthy 
person, receptors admit LDL molecules 
carrying cholesterol into the cell's interior 
so that the cholesterol necessary to build 
cell walls can be retained. 

The importance of the liver in this 
process was largely established by Or. John 
Oietschy, UTHSCD Professor of Internal 
Medicine. From animal experiments, he 
and his associates determined that the liver 
.is the major organ for cholesterol regula
tion-clearing at least 75 percent of the 
LDL cholesteroHi:_om the body. His studies 
showed that the liver contains more than 
half of the body's LDL receptors. This 
high concentration of LDL receptors and 
its large size enable the liver to take up and 
degrade more LDL cholesterol than any 
other organ. 

This process goes awry in people 
with homozygous FH. 

In Stormie's case, none of her body's 
cells contained LDL receptors. LDL cho
lesterol, therefore, soared to life-threatening 
levels- eight times the normal level for a 
child her age. 

While Stormie's case was serious, 
her heart appeared normal during her stay 
at the UTHSCD research ward in Septem
ber and early October of 1983. She was 
treated with an experimental drug, Mevin
olin, to lower her cholesterol levels. The 

Dr. David Bilheimer (left) was the first phys ician to accurately diagnose young Stormie ]ones's rare genetic 
disease. Dr. Brian Firth (right) was bro•tght into the case to determine the extent of damage to her heart 
after she suffered two heart attacks brought on by her disease. The two physicians continue to monitor 
Stormie's progress at regular intervals at the Health Science Center. 

drug had been shown effective in lower
ing the cholesterol levels of heterozygous 
FH patients by 20-25 percent. It worked 
in heterozygotes by stimulating the single 
normal gene to produce more receptors. 
While Stormie had no normal gene, and 
therefore no chance of producing more 
receptors, doctors hoped the drug would 
suppress LDL synthesis. "I told her fami
ly, 'The drug may or may not work;" Bil
heimer recalls. 

T
hen, on October 12, Stormie suf
fered a heart attack. Shortly after
ward, she developed renewed severe 

chest pains that were controlled by mor
phine and "huge doses of nitroglycerin;' 
according to UTHSCD Cardiologist and 
Associate Professor of Internal Medicine 
Dr. Brian Firth. Firth and Or. Gary Turn
er, a specialist in pediatric intensive care 
medicine, performed an emergency cardi
ac catheterization to see if their suspicion 
was correct-that she had severe coronary 
artery disease. The doctors discovered that 
Stormie had a dominant left coronary ar
tery so that most of her heart was being 
supplied by one artery instead of the nor
mal two. After Firth and Turner found a 
major blockage in the left coronary artery 
caused by cholesterol deposits, they knew 

that surgery was necessary. Presbyterian 
Hospital surgeons Drs. Larry Mills, Melvin 
Platt and David Fosdick performed surgery 
to bypass the blocked artery, thereby re
storing a better blood flow to Stormie's 
heart. 

Firth says that performing a cardi
ac catheterization and coronary angiogra
phy on such a young child who was in 
such an unstable state was "very scary. It 
was a first for most of us-those doing the 
coronary angiography and bypass surgery. 
It was most unusual in a six-year-old girl:' 

The fact that her heart was depen
dent on one coronary artery for most of 
its blood supply hastened Stormie's med
ical deterioration. "I think that's why she 
got so sick so fast;' Bilheimer said. "I have 
seen other homozygous patients who had 
heart attacks but they didn't have a 
dominant left coronary artery, so they had 
a more balanced blood supply to the heart. 
Therefore, if you closed off part of one ar
tery, enough of the heart woula be sup
plied by the other to get through it. In her 
case, most of her heart was endangered 
when she developed pain:' 

Within six weeks of her cardiac by
pass operation, Stormie had another heart 
attack. After performing another cardiac 
catheterization, Firth determined that a 
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second coronary bypass was needed; again, 
the operation was performed by Mills, Platt 
and Fosdick. The second heart attack had 
also damaged the mitral valve between the 
two left chambers of the girl's heart; this 
was replaced with a prosthetic valve. 

The doctors reasoned that if Stor
mie received a normal, donated liver con
taining receptors, her disease would sta
bilize; but they feared that her severely 
damaged heart would not withstand the 
trauma of a liver transplant. 

"She had had two heart attacks and 
two operations within six weeks as well as 
the insertion of a prosthetic valve;' Firth 
recalls. "The immunosuppressives you 
would have to give to prevent rejection of 
a transplanted liver would increase the risk 
of infection on the artificial valve. 

"Additionally, it was not the heart 
of a six-year-old; it was more like the heart 
of someone who was 60:' 

D octors here and at Pittsburgh be
gan to consider a combined heart
liver transplant as Stormie's only 

hope. Without the double procedure, her 

chances for survival were slim. "I wouldn't 
have put any money on her surviving a 
year. Actually, I wouldn't have put any 
money on her surviving three or four 
months;' says Firth. 

"It became clearer and clearer;' re
calls Bilheimer, "that the way her heart was 
behaving she wouldn't live another year. 
So, it was a matter of subjecting her to an 
immediate risk from the transplant or just 
waiting until the inevitable end came:' 

In late -December, Bilheimer ar
ranged for Stormie to be rushed to Child
ren's Hospital of Pittsburgh for evaluation 
by the surgeon who pioneered liver trans
plantation, Dr. Thomas Starzl. Because of 
Stormie's critical condition, the decision 
was made to attempt the dual transplant. 
She remained in the Pittsburgh intensive 
care unit until transplant surgery was per
formed February 14, 1984. 

Since the medical procedure had 
never been done before, doctors didn't 
know how Stormie would come through 
the grueling 18-hour surgery. But doctors 
in Dallas and Pittsburgh watched Stormie 
make a tremendous recovery. "She recov-

ered more quickly than most people who 
receive one transplant, and she had two 
organs transplanted;' recalls Bilheimer. 

"She has done extraordinarily well;' 
Firth adds. "She has had no major epi
sodes of rejection or significant infections. 
And we are continuing to taper down her 
immunosuppressive drugs, which further 
lowers the risk of infection:' 

Studies performed since the surgery 
confirmed the liver's central role in the dis
ease. Bilheimer estimates that the new liver 
gave Stormie 60 to 65 percent of the neces
sary receptors, "Which;' he says, "is rough
ly what we anticipated from animal 
studies:' By supplying her body with the 
means to control cholesterol, Stormie's 
new liver reduced her cholesterol level by 
81 percent, according to an article which 
appeared December 27 in The New Eng
land Journal of Medicine. 

"No one knew how many LDL re
ceptors were on the human liver; we only 
had animal experiments to go on. We 
could have been dead wrong. Stormie was 
the first to have a liver transplant for this 
disease, and because of that, she was the 

Doctors and nurses at the General Clinical Research Center at UTHSCD took care of Stormie prior to her double transplant at Children's Hospital at Pitts
burgh. Since her return to the Dallas area, the medical staff here continues to adjust her anti-rejection medication and see that she follows a low cholesterol diet. 
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Being a six-year-old survivor of an historic operation brought national media coverage to both Stormie ]ones and her mother Lois "Susie" ]ones 
Browning. Throughout the pre- and post-operative period the child was followed closely by radio, television and news reporters. 

first person to give us quantitative data on 
the numbers of receptors contained on the 
human liver;' Bilheimer says. 

"And, she's the first patient who's 
had a joint heart/liver transplant, which 
is of importance in this disease. Ideally, we 
would like to proceed with liver transplan
tation to lower the cholesterol in these pa
tients as soon as,they are discovered and 
before their hearts are damaged by athero
sclerosis;' says Bilheimer. "Unfortunately, 
we still lack long-term experience with liver 
transplantation and the use of Cyclospo
rin, the major anti-rejection drug. This 
uncertainty with the status of the liver 
transplant itself is holding us back from 
proceeding before a double transplant is 
required, and we try to control the choles
terol level in these patients by other means. 
If liver transplantation and long-term treat
ment with Cyclosporin appear increasingly 
safe, this operation is likely to be per
formed earlier and more often in patients 
like Stormie:' 

While Stormie's case is extreme-it 
is estimated that only about 30 
people in the country suffer from 

homozygous FH-the medical communi
ty is learning much from her. "Her disease 
is very rare;' says Dietschy, "but what we 
learn from Stormie about managing cho
lesterol may be very important for all the 
people who suffer from disorders of the 
heart and blood vessels:' 

Through Stormie, doctors have de
veloped a major schem~ of understanding 
that not only confirms preliminary find
ings but extends treatment options for 
many people. "She is teaching us a great 
deal;' Bilheimer says. "Findings from her 
care represent a major step forward in our 
understanding of lipoprotein metabolism. 
And she solidifies our understanding a
bout medications because we inferred from 
animal studies that medications worked 
primarily on the liver; and indeed the liver 
is a pivotal organ in regulating lipoprotein 
metabolism in man:' 

Doctors continue to see their most 
famous patient regularly at the Health 
Science Center for routine check-ups and 
adjustment of anti-rejection medication. 

If research continues at its present 
rate, doctors may eventually be using gene 
therapy to replace expensive transplants in 

patients like Stormie. Already, Brown and 
Goldstein have isolated the human gene 
that orders cells to make LDL receptors. 
The next step is finding a way to reproduce 
copies of the normal LDL gene. 

"Then;' observes Bilheimer, "we 
have to figure out a way to get that gene 
into liver cells and get it turned on to or
der cells to produce the LDL receptors 
properly. If that can be done, we will have 
another and probably better way to help 
patients like Stormie:' • 

-CAROL FIDYD 

NOfE: Stormie ]ones is the first pa
tient who has had a joint heart/liver trans
plant, and, while she has done well, two sub
sequent patients did not survive the operation. 
This extreme operation is being reserved for 
those patients who have no other treatment 
options. One concern is the long operating time 
for the double transplant, and surgeons are 
now considering staging the operation. In the 
staging procedure, a donor heart would first 
be inserted, and, after several weeks or months 
of recovery time, a donor liver would be in
serted. 
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1D HEAL AND 1D TEACH 
HEALING 

A proposed University Medical Center 
to adjoin Parkland Hospital would augment UTHSCD's clinical 

programs and provide specialized patient care 

I
n many ways, a university hospital is 
the keystone of a region's health-care 
system. In support of the area's general

practice primary-care facilities and second
ary-care specialists, university hospitals pro
vide the region with highly specialized 
medical equipment and personnel-the 
"tertiary" care essential to the diagnosis 
and treatment of unusual health problems. 

Beyond this, university hospitals 
have a strong commitment to research. 
Here, new methods of diagnosis and treat
ment can be developed in ways that are 
not possible in a public primary-care facil
ity. And, most of all, university hospitals 
are for teaching. Every health-care profes
sional needs to practice applying skills 
learned in lecture and laboratory; only in 
a hospital can this experience be gained. 
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Because they have a triple mission of 
research, teaching and innovative 
patient care, university hospitals 

have always been prime sites for major 
medical breakthroughs. Diphtheria, ty
phus, measles and other epidemic diseases 
have been conquered by work done at 
American university hospitals during the 
past century. Techniques as basic as blood 
transfusion, as vital as organ transplanta
tion and as spectacular as artificial-heart 
implantation were developed or improved 
at teaching hospitals. 

Developments such as these reach 
even the poorest and remotest countries 
and raise the quality of human health care 
around the world. But within the 'United 
States, not all regions can share the high
ly specialized tertiary health care that 

university hospitals supply, and not all 
medical schools can provide their students 
with the vital experience of studying in a 
teaching hospital. As recently as 1982, the 
Association of American Medical Colleges 
found that teaching hospitais "are dispro
portionately concentrated in the North
east (i.e., New England and Mid-Atlantic 
Census Regions)" and "are relatively un
derrepresented in the South and West?' 

T
exas, in fact, has remarkably few 
teaching hospitals in proportion to 
its area and population. Within 

The University of Texas System, there is 
only one state-supported university hos
pital complex, The University of Texas 
Hospitals at Galveston. Other UT System 
medical schools, including UTHSCD, have 



arrangements with independent hospitals 
that can provide basic clinical experience 
for medical students but are not primari
ly dedicated to teaching and research. 

Dallas, in particular, is the only ma
jor American city with no university-based 
tertiary-care referral center. The need for 
a teaching hospital in the north central 
Texas region has been articulated several 
times during the past 20 years. Most re
gional health-care professionals have re
quired the referral services that only such 
a facility can provide; medical educators 
recognize that it is entirely possible, given 
existing training facilities in the area, for 
medical students to complete their entire 
medical training without encountering the 
kinds of patients that dominate private 
practice. 

This need found its most recent ex
pression in a 1981 report by the UTHSCD 
Clinical Priorities and Planning Commit
tee, which pinpointed a university hospi
tal as the top priority for the school. But 
such a facility seemed destined to remain 
a dream. Since the construction of the 
Galveston Center in 1922, The University 
of Texas System Board of Regents and the 
Texas State Legislature have allocated no 
public funds for teaching hospitals. 

But private philanthropy has always 

0 
Site proposed for the Universit)' Medical Center 

been strong in Dallas. When the Health 
Science Center's needs were expressed in 
the community in 1982, a group of Dallas 
leaders organized to meet the challenge. 
This group-University Medical Center, 
Inc.-was headed by Ben A. Lipshy of Zale 
Corporation as Chairman of the Board 
with Ralph B. Rogers of Texas Industries, 
Inc. as Vice Chairman. 

Dallas is the 
only major American 

city with no 
university,based 

tertiary,care referral 
center. 

With the support of UTHSCD 
President Charles Sprague, the Zale Foun
dation funded a year-long feasibility study 
of the proposal. This accomplished, Uni
versity Medical Center, Inc. set about to 
raise funds necessary for construction of 
a $40 million hospital. 

UMC, which would own and oper-

ate the new hospital, elected Michael Ro
maine, Ph.D. as president of the facility. 

The principal idea was, said Mr. Lip
shy, "to respond to a long-existing need to 
provide an enhanced clinical setting for 
the education of physicians and for per
forming research to enable the treatment 
of complex medical problems. Such a 
university-related facility will also provide 
a resource of top scientific expertise to be 
shared with the community:' 

Naturally, creation of any new hos
pital-even a small teaching hospital- has 
a major impact on a local health-care sys
tem, and the study considered carefully 
every aspect of the project. From the be
ginning, the school's close relationship 
with Parkland Memorial Hospital was a 
major factor to be considered: together, 
UTHSCD and Parkland have built one 
of the highest-ranked teaching, research 
and treatment complexes in the world. 

"We are firmly committed;' said Pres
ident Sprague, "to the principle that to be 
feasible, a new university hospital must be 
beneficial to both the Health Science Cen
ter and to Parkland. While Parkland is the 
principal teaching facility of the medical 
school, its mission of service to the indi
gent population of Dallas County restricts 
its use by non-indigent and out-of-county 
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The University Medical Center and adjoining Clinical Sciences Building will serve goals of teaching and healing. 

patients and the physicians who may wish 
to refer such patients to the medical school 
faculty because of its special skills and 
resources. 

"Consequently;' he added, "access 
and facility limitations diminish the fac
ulty's ability to serve the community at 
large, and keep the faculty, students and 
house staff from necessary educational 
experiences across the full spectrum of hu
man conditions. In addition, with a uni
versity hospital, faculty would be able to 
receive referrals from outside the county, 
a service that Parkland is prohibited from 
offering except on a very limited basis!' 

The study defined the medical scope 
of the proposed hospital, outlined its or
ganization and operation, and evaluated 
several sites. The medical scope of the new 
hospital would be limited since the pri
mary mission of the University Medical 
Center is to complete the educational and 
research programs of UTHSCD; the 
Center is not planned as a primary pa
tient-care facility. The 159-bed hospital 
would be geared for tertiary care, accept
ing referrals of patients from other physi
cians. This referral system would bring 
patients from all over the region-indeed, 
from all over the world-to the facilities 
that their treatment requires, including 
specialized intensive care units, isolation 
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areas, and facilities for chemotherapy and 
advanced radiological diagnosis. Moreover, 
it would form a broader base for educa
tional and clinical research; it would bring 
UTHSCD medical students a crucially im
portant opportunity to study the wide va
riety of diseases and conditions that they 
will meet in practice. This bringing togeth
er of patient and student under the super
vision of the faculty sums up the mission 
of a university hospital: to heal and to 
teach healing. 

I
n order to combine its missions of 
teaching and innovative patient care 
with its strong emphasis on research, 

the University Medical Center would be 
governed independently by University 
Medical Center, Inc. Close cooperation 
between UTHSCD and the Center will 
provide the Center's patients with access 
to the school's faculty while facilitating 
teaching and clinical research by the fac
ulty. Operational services, the day-to-day 
management of the Center, will be pro
vided on contract from Parkland, and cer
tain services will be shared by the two 
hospitals. 

Thus, the University Medical Cen
ter will stand on its own, organizational
ly, alongside Parkland and UTHSCD. In 
more concrete terms, construction of the 

Center is planned for a site that reflects 
this system of affiliations; the Center 
wou ld stand just up the street from 
UTHSCD, east of Parkland at the corner 
of Lofland and Harry Hines. A new clini
cal sciences building-an $8 million com
plex including 10 stories of academic of
fices for faculty, laboratory and support 
space, seminar and conference rooms-is 
planned by The University of Texas to link 
University Medical Center with Parkland 
and allow the further development of 
training and research in burn treatment, 
diabetes, hypertension, developmental bi
ology, pediatric trauma and other fields. 

I
n recent years, UTHSCD has devel
oped excellent new facilities for teaching 
and research. The school has also de

veloped an excellent center for out-patient 
care, the Aston Ambulatory Care Center. 
But the lack of suitable in-patient clinical 
facilities has been felt most keenly. 

"There is no more pressing need;' 
says President Sprague, "than for adequate 
clinical facilities for in-patients who repre
sent a broad spectrum of disorders. Such 
a facility is essential for the continued evo
lution of the school, a basic step in the 
achievement of our full potential as a com
prehensive biomedical institution!'• 

-KEVIN ORLIN JOHNSON 



WEET MYSTERY OF LIFE 

A special section on current research into the causes 
and treatment of diabetes 

R
ecords of diabetes are as old as writ
ten language. But for thousands of 
years, the chilling prognosis for the 

diabetic was the same: "Life is painful. 
Death is speedy?' 

No one understood the causes of 
diabetes, although a few researchers came 
tantalizingly close to this discovery. In the 
17th century, for instance, the Swiss physi
cian ].C. Brunner successfully removed the 
pancreas of an experimental dog and 
carefully catalogued the resulting insatiable 
thirst, passing of excessive urine and other 
symptoms he knew to be those of ad
vanced human diabetes; but, with ex
perimental methodology in its infancy, 
neither Brunner nor his contemporaries 
made the connection. ' 

Two hundred years later, the Ger
man scientists Oskar Minkowski and Josef 
von Mering repeated Brunner's ex
periments, removing the pancreas from 
several laboratory dogs. By then, the 
physiology of diabetes was much better 
understood; and they, unlike Brunner, 
were in a position to recognize the result: 
''After complete removal of the organ;' they 
wrote in 1900, "dogs become diabetic. This 
state . .. is a genuine permanent diabetes 
mellitus, which in every respect cor
responds to the most severe form of this 
disease in man?' 

After this perceptual breakthrough, 
great strides in diabetology came quickly. 
Over the following 20 years, man came 
closer than ever before to finding the 
causes and treatment of the disease. 

In 1901, it was noticed-again, 
through canine experiments-that tying 
off the ducts of the pancreas destroyed all 
of the gland's tissue except the "Islets of 
Langerhans'!__small cell clusters named for 
the German medical student who had first 

Sir Frederick Banting, discoverer of insulin. 

described them in his 1869 dissertation. 
Most striking, the ligation failed to pro
duce the expected diabetes in experimen
tal animals. 

Confirmation of this discovery's im
plications came soon after: an histologist 
examining the tissues of a child who had 
died of diabetes noticed that the pancreatic 
islets had degenerated, while the rest of the 
pancreas appeared normal. By 1916, the 
English physician Sir Edward Schaefer 
assimilated these and other recent findings 
and proposed that the islets secreted a 

. ,.,. 

substance that metabolized sugar. 
But these advances in themselves of

fered no treatment for the diabetic. Dia
betes had been recognized as a major 
killer; mortality records had been compil
ed into detailed statistics to identify high
risk persons in Europe and America, but 
physicians were still powerless to treat the 
disease. They concentrated on relieving 
symptoms: aspirin was prescribed to reduce 
sugar excretion; opium, morphine and co
deine to allay suffering. The 1911 En
cyclopaedia Britannica still characterized 
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SWEET MYSTERY OF LIFE 

diabetes as "a very fatal form of disease:' 
This changed for the first time in 

1921. A young Canadian, F. G. Banting, 
successfully prepared "isletin;' an extract of 
the Islets of Langer hans, from canine pan
creatic tissue. This preparation was injected 
into the bloodstream of a dog dying of 
diabetes. 

Within two hours the dog's blood 
sugar level had dropped by one-half. 

Afrer the treatment proved safe in 
a year of further successful animal ex
periments, Banting and his colleague C.H. 
Best administered their "isletin" to Dr. Joe 
Gilchrist of Toronto, a severely diabetic 
patient. 

Gilchrist improved as dramatically 

ravaging side effects of diabetes: blindness, 
heart disease, kidney failure, nerve damage 
and a host of related ills. The University 
of Texas Health Science Center at Dallas 
has taken a position of leadership in the 
quest to cure or prevent diabetes. The 
three articles in this section spotlight land
mark developments in diabetes research at 
UTHSCD: 

• Investigations leading to the 
transplantation of the Islets of Langer hans, 
the insulin-producing cell clusters of the 
pancreas, a procedure being developed by 
a Dallas/St. Louis co-operative research 
team, hoping to make it possible to restore 
the diabetic's insulin-producing ability. 

• Dr. Philip Raskin's search for 

. Or. Roger Unger, discoverer of insulin's tw in hormone, glucagon. 

as the experimental dog. For the first time 
in history, a treatment for diabetes had 
prolonged human health and life. Banting 
and Best renamed their discovery "insulin;' 
from the Latin insula, meaning "island:' 
They soon learned that effective insulin 
could be extracted in ample quantities 
from sheep pancreases. Within a few years, 
animal insulin came to mean life and hope 
to millions of diabetics. 

But insulin is not a cure. It can on
ly imperfectly maintain the diabetic pa
tient. Insulin does nothing to prevent the 
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ways to forestall or reverse diabetic com
plications, which centers on new drug 
treatment programs and a revolutionary 
insulin pump. 

• Dr. Roger Unger's discovery of 
the role of glucagon, insulin's twin hor
mone, which fundamentally changed the 
concept of diabetes from that of a one
hormone disease to a two-hormone dis
ease, and the new breed of diabetes re
searcher working UTHSCD to develop 
this and other advances. • 

-KEVIN ORLIN JOHNSON 

&ABETEI:: 
NAME OF YE 
BEASTE 

In 1562, the English physician 
William Turner wrote of "the fluxe to 
the chamber pot called of the beste 
Physicianes Diabetes, that is when a 
man maketh water oft and much:' 

The term diabetes, the Greek 
word for "siphon;' had been used for 
the disease by the ancient Greeks. But 
in Turner's day it was just beginning to 
be revived as a useful name for a be
wildering array of incurable disorders, 
all characterized by insatiable thirst and 
the habitual passing of excessive quan
tities of urine. 

A hundred years later, a fash
ionable London physician, Thomas 
Willis, systematically tested the copious 
output in the time-honore<jl manner of 
mediaeval uroscopy, and discovered 
that diabetic urine had either a sweet 
or an insipid taste. 

Willis' work led eventually to the 
traditional division of diabetes into two 
main varieties according to the nature 
of this common symptom: diabetes in
sipidus, in which the discharge of urine 
was simply increased, and diabetes 
mellitus~'honeyed" diabetes-in which 
the increased output was noticeably 
sweet. 

Today, the focus on the patient 
and modern knowledge of the micro
processes involved in diabetes are 
reflected in the terminology, which 
speaks of two main types of diabetes 
mellitus patient. 

Type I diabetics, also called 
"juvenile-onset" or "insulin-dependent" 
diabetics, lack the insulin that normally 
delivers the carbohydrate-derived sugars 
to the body's cells. 

The body of a Type ll or "adult
onset" diabetic is resistant to its own 
insulin. Therefore the insulin is present 
in sufficient amounts, but it cannot 
gain access to the cells to provide them 
with the sugar they need. 
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A FUTURE TREATMENT? 

Implantation of active 
Islets of Langerhans offers hope 

in diabetes 

I
nsulin-dependent diabetes 
affects an estimated four 
million Americans. Because 

of a dysfunction in the pan
creas, their bodies are unable 
to produce insulin, one of the 
hormones that regulate sugar 
levels in the blood. These peo
ple suffer damage to the small
est blood vessels, capillaries, 
which results in circulation 
problems; in advanced stages 
there may be blindness, kid
ney failure, ,nerve degenera
tion and heart damage. Dia
betes and its complications 
are the third leading cause of 
death in this country. 

Successful transplanta
tion of insulin-producing pan
creatic islet cells could provide 
the key to satisfying the dia
betic's need for insulin. 

At the threshold of hu
man islet transplants is a Dal
las/St. Louis research team 
who can now cure diabetes in 
laboratory animals. Their next 
goal is to cure it in humans. 

Dr. Ingemar Dawidson 

T
he pancreatic "Islets of Langer hans" 
are clusters of about three thousand 
cells each. They number about 

500,000 to one million in normal persons 
and are scattered throughout the pancreas. 
Within the islets are several types of cells, 
including the "beta" cells that make insu
lin. Normally, when blood sugar becomes 
too high, beta cells produce insulin, which 
triggers the metabolization of sugar and 
lowers the concentration of sugar in the 
blood. When blood sugar gets too low, 
other islet cells produce glucagon, a hor-

mone that instructs the liver to release the 
sugar it has stored. The secretion of insu
lin and glucagon from islet cells in healthy 
persons is exquisitely controlled, respond
ing to the body's energy demands from 
minute to minute. 

As few as 15 percent of the insulin
producing islets may be enough to keep 
a person from developing diabetes. But 
insulin-dependent diabetics have too few 
or no functioning islets; therefore, their 
pancreases cannot produce sufficient quan
tities of insulin. 

"Today, pancreas transplants, either 
whole-organ or segmental, represent the 

only alternative for the dia
betic;' says Ingemar Dawidson, 
M.D., Ph.D., Assistant Profes
sor of Surgery at UTHSCD, 
who heads the Dallas research 
group. "But attempts at pan
creas transplant fail about 80 
percent of the time. Technical 
problems account for failure 
in about 30 percent of the 
cases; it is particularly impor
tant to secure drainage of the 
ducts of a transplanted pan
creas, but it is very difficult to 
avoid fistulas and leaks, and 
these lead to infection. Rejec
tion accounts, probably, for 
the other 50 percent:' With 
the failure rate so high, many 
surgeons feel that putting a 
patient through the transplant 
operation is not warranted. 

Transplanting islet cells 
may offer many advantages 
over existing forms of treat
ment, says Dawidson. Islets are 
relatively easy to transplant 
and can be manipulated in 

the laboratory before implantation to pre
vent rejection. 

T ransplantation of islet cells involves 
injecting them into the patient's 
abdomen. "Right now, the spleen 

is the best site;' explains Dawidson, "be
cause the insulin produced by the islets 
can easily reach the liver. Eventually, we 
would like to transplant into the. portal 
vein, which would lead the islets directly 
to the liver itself, but there are technical 
problems in the purification process that 
have to be overcome. Tests have shown 
that the intrasplenetic site triggers less reac-
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tion than others and gives a better func
tional survival rare:' 

Islets don't seem to generate so 
strong an immune response in the body 
as a whole implanted pancreas. Rejection 
begins when the recipient's immune sys
tem recognizes markers on the surface of 
transplanted tissue cells; islet cells have few
er surface markers than most tissues. 

T
he team would like eventually to 
help diabetic patients without put
ting them on life-long drug pro

grams to suppress this immune response. 
While these immunosuppressant drugs re
duce the risk of rejection after transplan
tation, they make a person vulnerable to 
life-threatening infection. In fact, immuno
suppressants may pose a greater risk to a 
person's health than diabetes. 

''Animal studies indicate;' Dawidson 
says, "that immunosuppressants are neces
sary only at first with islet transplantation. 
The body becomes conditioned to the 
presence of the islets, and long-term drug 
therapy may not be needed:' Dawidson ex
plains that endocrine cells, including islets, 
do not grow, divide or reproduce them-

The secretion of 
insulin and glucagon 

in healthy persons 
is exquisitely controlled. 

selves in the adult, so islets successfully im
planted should continue to function for 
the patient's entire lifetime. Already, islets 
transplanted into experimental animals 
have remained functional for several years. 

Now, successful islet transplantation 
for humans appears to hinge upon the iso
lation of pure pancreatic islets in sufficient 
quantities. Isolation of the cells is difficult 
because the islets compose only about one 
percent of pancreatic tissue. Surrounding 
the islets are the tough fibers that hold the 
organ together and the so-called "exocrine" 
cells that produce enzymes released into 
the digestive tract through pancreatic 
ducts. 

Early research on ways to isolate is
let cells from the rest of the pancreas was 
begun in 1956 by Dr. Paul Lacy, Chief of 
Pathology at Washington University in St. 
Louis. Later, he was joined in development 
of the islet-transplant concept by surgeon 
Dr. David Scharp. 

Lacy credits his wife, Ellen, with 
solving part of the purification problem in 
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animal models. She suggested inserting a 
Velcro strip into a test tube containing is
let cells and collagen that had been broken 
down by the enzyme collagenase. The 
freed collagen cells attached to the Velcro 
strip, while the islets floated freely. "We also 
use screens;' says Dawidson, "to separate 
the cells by mechanical means, on the ba
sis of size. This is an engineering problem, 
basically, and it will probably be solved by 
engineering means:' 

Besides their pioneering efforts in 
cell separation and purification, Lacy and 
Scharp were instrumental in testing a cell
separation technique aboard the NASA 
Space Shuttle Challenger (see sidebar). 
This technique, taking advantage of the 
weightless environment of space, allowed 
a larger and purer yield of islet cells to be 
harvested. 

For the past three years, Dawidson has 
collaborated with the St. Louis scien

tists, working on methods of clinical 
and large-scale islet isolation for transplan
tation. Particularly, they are interested in 
developing ways to screen out lympho
cytes, the white blood cells that can trig
ger a rejection response. "The 'passenger' 
cells that adhere to the islets are a major 
problem;' he says, "because they contain 
an lA antigen that causes rejection. There 
are several different ways to separate them 
because the lymphocytes are more vulner
able than the islet cells. The cells can be 
cultured in an atmosphere of 95 percent 
oxygen, which selectively destroys the lym
phocytes. Ultraviolet light is another 
means, or we can use monoclonal anti
bodies that attack the white cells. We can 
cryopreserve them-freeze them at very 
low temperatures for extended periods of 
time-which also kills the lymphocytes. 

"The drawback to all of these sep
aration methods is that whatever you do 
to kill the lymphocytes kills some of the 
islets, too. One alternative that we are 
working on here is reducing the entire 
pancreas to single cells and separating the 
types of cells in a special centrifuge. Then 
the cells would be re-aggregated in a purer 
stare:' 

W
hile some of the problems of har
vesting enough islet cells seem to 
be resolved, the remaining obsta

cle is purification. "Bur;' Dawidson says, 
"recent advances in the isolation tech
niques indicate that the concept qf trans
planting insulin-producing tissue in the 
diabetic patient is a goal that can be a
chieved:' -SUSAN RUTHERFORD 

ISLETS IN 
ORBIT 

A major obstacle in the pursuit 
of islet-cell transplantation as a possi
ble treatment for diabetes is the diffi
culty of obtaining the cells in sufficient 
quantity and purity for clinical testing. 

The space program has offered a 
solution. Experiments aboard NAS~s 
Spacelab, a self-contained research 
facility flown as a payload on the Space 
Shuttle, have proved that a weightless 
environment is ideal for refining raw 
biological materials into effective phar
maceutical products. (See article in this 
issue, "All Of The Above;' a profile of 
UTHSCD's Dr. Drew Gaffney, who 
will supervise a series of cardiovascular 
experiments performed aboard the 
Spacelab in 1986.) 

Live insulin-producing beta cells 
have been successfully separated from 
pancreatic tissue aboard the Space
lab, using a modified electrophoresis 
device developed by Drs. Lacy and 
Scharp in conjunction with the Mc
Donnell Dou.glas Corporation. 

Inside the device, an electrical 
field separates the pancreatic tissue in
to its constituent materials. The pure 
islet cells are then collected. 

Purity levels significantly higher 
than those obtainable on earth are 
possible because weightless fluids can't 
pick up contaminants from touching 
their containers. And while earth
bound techniques produce only minute 
amounts, many hundreds of times as 
much material can be separated in 
space with relative ease. 

Encouraged by the repeated suc
cess of the experimental unit during 
Spacelab missions in 1983 and 1984, 
McDonnell Douglas plans to fly a fully
automated manufacturing unit, which 
can produce 24 times as much as the 
experimental unit, on missions in 1985 
and 1986. 

By 1988, the company plans to 
put a full-scale manufacturing plant in
to permanent orbit. The self-contained 
facility could be serviced twice yearly 
by Space Shuttle crews delivering raw 
materials and collecting refined phar
maceutical products for use on earth. 
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A BEITER LIFE NOW 

Dr. Philip Raskin studies new insulin~pump therapy 
and a drug to fight nerve damage in efforts to 
prevent the devastating complications of diabetes 

I
nsulin has made survival possible for 
diabetic patients. The easy availability 
of animal insulin means that most dia

betics no longer face certain death at an 
early age. But this same life-saving treat
ment has introduced new anxieties into 
their lives. 

"The insulin that diabetic patients 
take keeps them alive, and it helps their 
bodies use glucose;' explains Dr. Philip 
Raskin, UTHSCD Professor of Internal 
Medicine. "But insulin doesn't prevent the 
serious complications of diabetes, such as 
blindness, kidney failure, nerve damage, 
and poor circulation that may lead to 
gangrene:' 

Deterioration of the circulatory and 
nervous systems lies at the root of these 
and many other debilitating complications. 
Raskin and his associates are currently 
testing new modes of treatment designed 
to prevent this deterioration: new drugs 
may help prevent nerve damage, and a 
portable insulin p~mp is proving its value 
in preventing-or even reversing-damage 
to the circulatory system. 

T
he insulin pump was designed to 
mimic closely the body's own blood 
sugar management. Instead of the 

sudden shot of insulin delivered by the 
usual maintenance program, the pump 
supplies a constant, measured stream of in
sulin into the patient's system. 

Diabetes patient Jim Baxley has 
been on the insulin pump for four and a 
half years. ''At first;' he says, "it was <1n 
adventure in a lot of ways:' Baxley, who 
has Type I diabetes (see sidebar), went to 
a police supply store and rigged a walkie
talkie box with a strap from a shoulder 
holster. That way, he could wear the pump 
hidden under his jacket. 

Dr. Philip Raskin with the new insulin pump, part of a program to prevent or reverse the 
complications of diabetes 

"It has so little metal I could go 
through airport security without any prob
lem;' he recalls. "But in the New Orleans 
airport, the security guard spotted the 
strap, and he came over and talked to me 
for about five minutes. 

"I'm sure he was checking me out, 
but he never asked. And I was going to 

make him ask:' 
Since that time, rapid advances in 

pump technology have developed 1} pump 
only about as big as a pocket calculator, 
too small to be noticed. 

The pump is central to studies look
ing for an answer to a major question in 
diabetology: will tight control of blood su-
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gar levels reduce the complications of di
abetes? 

So far, the pump has given some en
couraging answers. With a regimen of 
dietary management and blood glucose 
monitoring, the pump has indeed allowed 
the study's 13 patients to achieve near
normal blood sugar levels. 

More strikingly, these patients showed 
a reversal in the width of the "capillary 
basement membranes" in the tiny blood 
vessels that nourish the body's muscles. 
The thickening of this basement mem
brane, the innermost layer of the capillary 
wall, is the earliest warning sign of diabet
ic complications. 

Because the organs cannot function 
without an unimpeded supply of blood, 
progressive failure of these microscopic 
blood vessels precedes the failure of the 
eyes and kidneys, and eventually causes 
damage to the general nervous and circula
tory systems. While the Raskin study ad
dresses only the question of changes in the 
capillaries of the skeletal muscles, its im-

plications are major. 
"In the diabetic patient;' Raskin says, 

"thickening of the basement membrane is 
the basic pathological lesion found in the 

If the insulin pump 
program proves efffective 

in preventing kidney 
failure, it will have an 
enormous impact on 

health care expenditure 
in America. 

eye and kidney. But one problem has been 
establishing a correlation between the clin
ical manifestations of eye and kidney dis
ease and the width of the skeletal capillary 
membrane. This study indicates such a 

correlation; it shows that the trend is there. 
"However, what these findings mean 

to the kidney is not clear as yet. We hope 
that the same reversal could occur there, 
since kidney problems cause so many com
plications in patients. But so far other kid
ney studies have not shown improvement. 
Perhaps, however, studies of longer dura
tion may show a parallel tendency. 

"If changes in the capillaries in skel
etal muscle do in fact parallel those in the 
capillaries in renal tissue, then meticulous 
control of blood glucose may be benefi
cial over a long period of time in prevent
ing the microvascular complications of 
diabetes;' says Raskin. 

I
f the insulin pump program proves to 
be effective in preventing kidney fail
ure, it would relieve an incalculable 

amount of suffering. But it would also 
have an enormous impact on health care 
expenditure in America. 

At present, with no effective preven
tive treatment, over 12,000 diabetic pa-

The instdin pttmp at work: the programmable tmit can be carried easily in a pocket; the wbe carries measured doses of insulin to a tiny needle inserted 
under the patient's skin, mimicking the body's own distribution of insi,tlin, 
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tients in the United States develop 
end-stage renal disease each year. Eventu
ally, some two million diabetic Americans 
will develop uremia when their dysfunc
tional kidneys are no longer able to re
move toxic impurities from their blood. 

Kidney failure requires that the 
blood impurities be removed mechanical
ly by dialysis. Dialysis costs $35,000 to 
$40,000 per year per patient: costs paid by 
the federal government. New cases alone 
account for over $500 million per year in 
added dialysis costs. 

But the ~ajor costs of diabetes can
not be counted in dollars. The disease is 
th~ single greatest cause of acquired blind
ness in American adults. "Our study;' says 
Raskin, "showed that we could at least 
slow the progression of diabetic eye disease. 
It also adds credit to the fact that there 
is a relationship between skeletal-muscle 
basement membrane changes and the clin
ical manifestations of eye disease:' 

Jim Baxley, the pump-slinging pa
tient who so worried ~the airport guard, 
was lucky; through the team of experts at 
UTHSCD that monitors the patients in 
the pump study, incipient problems with 
the neovascularization in his eyes were suc
cessfully prevented. 

"Your eyes grow new blood vessels;' 
explains Baxley, "and sometimes they can 
be torn and cause hemorrhaging. They 
caught it with laser surgery. 

"I don't think it's over-dramatization 
to say that being a part of this program 
saved my eyes:' 

N
erve damage-neuropathy-is the 
most pervasive complication of 
diabetes. It can affect every part of 

the body and can~anifest itself in many 
ways. It can cause impotence in males. 
Nerve dysfunction in the bladder can lead 
to kidney infection. In the gastrointestinal 
tract, it can cause vomiting and severe di
arrhea. Diabetic neuropathy can make it 
impossible for the heart to speed up in 
response to exercise, so that the patient can 
no longer tolerate exertion. 

Neuropathy is also a leading cause 
of amputation. Nerve damage from dia
betes can cause patients to lose feeling in 
their feet; unable to sense injuries from 
such things as tacks in their shoes, they 
may develop diabetic foot ulcers and gan
grene. Too frequently, the only procedure 
possible is partial or complete amputation 
of the foot and lower leg. 

The exact cause of diabetic neuro
pathy is not completely understood. Lab-

oratory tests reveal one feature that seems 
to be common to all incidents of neuro
pathy: the failure of the large nerve fibers 
that conduct impulses quickly. As a result, 
there is a measurable decrease in the speed 
with which nerve impulses travel. 

TIME IS OF 
THE ESSENCE 

U ntil a cure is found, insulin
dependent patients need to mon
itor their blood sugar carefully. 

This can be difficult enough during the 
day, but at night there is a significant 
chance that the patient may not wake up 
at the onset of hypoglycemia, or may wake 
up too late to help themselves. One new 
aid for many of these patients is the Sleep 
Sentry, a wristwatch-sized device worn 
during sleep. The unit detects perspiration 
and drops in skin temperature, two com
mon symptoms of diabetic hypoglycemia, 
and sounds an audible alarm to awaken 
the wearer when these symptoms occur. 

"Many patients;' says Raskin, "can 
have this abnormal laboratory test result 
without having any symptoms of diabetic 
nerve disease. But people who have symp
toms of nerve disease almost always have 
this slowing in nerve conduction. Clin-

Nerve damage is the 
most pervasive 
complication of 

diabetes, but control of 
a specific enzyme may 

allow control of the 
process. 

ically, they show symptoms of pain, numb
ness, tingling, motor changes, weakness, 
atrophy-all of these symptoms are possi
ble, alone or in combination:' 

This decreased conductivity seems 
to occur as an effect of high levels of glu-

cose in the blood. Much of the available 
glucose is metabolized by the body, but 
some glucose is acted upon by an enzyme, 
aldose reductase, and converted to sorbitol. 
When blood glucose levels are high, sor
bitol accumulates. And high sorbitol lev-

The wearer can then take necessary action 
to regulate his blood sugar. 

The manufacturer, Teledyne Avi
onics, points out that there are no defin
itive studies on the frequency of perspira
tion and skin-temperature drop among 
insulin-dependent subjects, but the device 
has been shown reliable in detecting these · 
two symptoms and can be of use to those 
who exhibit these changes. 

els have toxic effects on nerve cells. 
Researchers targeted aldose reduc

tase, the enzyme that catalyzes the con
version of glucose to sorbitol, for control. 
The ability to regulate this enzyme would 
allow control of the entire process. 

"You prevent the buildup of sorbitol, 
and that protects the nerve tissue;' explains 
Raskin. "You can do the same thing by 
keeping the blood sugar level normal, but 
it's difficult to do that. If you could give 
a medication that acts one step further 
along in the conversion process, you 
wouldn't have to worry so much about the 
blood sugar:' 

One of the most promising aldose
reductase inhibitors is Sorbinil. Raskin is 
now conducting clinical tests of the drug. 
"There's a lot of enthusiasm for it;' he says, 
"and certainly in the preliminary animal 
work, the drug was very successful. 

"But our study is masked; half of the 
patients get Sorbinil, and half get place
bo, so we won't know anything specific un
til it's over. I can say, though, that about 
half of the patients show an improvement. 

"I just hope;' he smiles, "that it's the 
half getting the Sorbinil:' • 

-KEVIN ORLIN JOHNSON 
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THE NEW 
BREED 

UTHSCD's Dr. Roger Unger changed the way the 
world sees diabetes-now a new generation of 
researcher is carrying this work into the future 

' ' we may be close to curing or 
preventing diabetes;' says Dr. 
Rog~r Unger, UTHSCD 

Professor oflnternal Medicine. With cau
tious optimism, he estimates that such a 
breakthrough is possible within the next 
decade. What is needed at this point, he 
thinks, is a "new breed" of researcher. 

"In this country, the majority of 
researchers in diabetes are middle-aged or 
older, and there are too few coming be
hind them;' says Unger. The new breed 
he's calling for will be trained in the "new 
sciences"-molecular biology and molecu
lar genetics-in addition to medicine. 

Dr. Unger doesn't say so, but his 
own work gave modern medicine a new 
definition of diabetes. It represented the 
sort of breakthrough that he is now call
ing for in prevention and treatment of the 
disease. 

Formerly, diabetes was believed to 
result solely from a lack of insulin. The 
pancreatic hormone insulin lowers the 
blood sugar and promotes metabolism in 
most cells of the body. Insulin deficiency 
was known to be a cause of the elevated 
blood sugar that characterizes diabetes; 
Unger's important contribution was the 
discovery of another factor that had been 
overlooked. He investigated another pan
creatic hormone, glucagon, which is found 
during the insulin extraction process but 
was usually dismissed as a contaminant. 
In 1959 Unger developed a radioimmu
noassay-only the second such test ever 
developed-for glucagon. By making glu
cagon radioactive, he was able to track its 
function in the normal bloodstream and 
establish that it was, indeed, a hormone. 

This discovery sparked a series of 
further experiments. Unger confirmed that 

of the pancreatic islets, much as insulin is 
produced by islet beta cells. He also showed 
that glucagon, like insulin, responded to 
changes in the level of sugar-glucose-in 
the bloodstream; it followed that glucagon 
was involved in glucose regulation. Most 

interesting, however, was the observation 
that glucagon and insulin were modulat
ed in exactly opposite ways. When blood 
glucose was high, Unger noticed, glucagon 
production was suppressed but insulin re
lease was stimulated; when glucose levels 

the source of glucagon was the alpha cells UTHSCD's Dr. Roger Unger, discoverer of the role of glucagon 
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Drs. Daniel Foster and Denis McGarr)', discoverers or glucagon's role in diabetic coma. 

fell, insulin was decreased but glucagon in
creased. Unger proposed that it was the 
ratio between the two hormones, and not 
the absolute amount of either, that con
trolled blood sugar levels. He perceived 
that alpha and beta cells work in conjunc
tion, secreting glucagon and insulin by 
turns to regulate blood sugar levels. This 
idea explained for the first time how the 
body was able to maintain relatively sta
ble blood sugar levels under various 
circumstances: whether it had ample glu
cose available from a recently eaten meal, 
was in the midst of a fast, or had exercised 
strenuously. 

The idea of normal balance between 
glucagon and insulin was confirmed by 
further studies. Unger found diabetes to 
be more than just a matter of too little in
sulin; glucagon levels were high relative to 
insulin in every type of diabetes, includ
ing that experimentally induced in labora
tory animals. Surprisingly, even when the 
pancreas was entirely removed, experimen
tal animals showed high glucagon levels. 
This was shown to be due to the presence 
of alpha cells elsewhere in the body, partic
ularly in the gastrointestinal tract. The al
pha cells outside the pancreas stepped up 
their production of glucagon to compen
sate for the loss of those in the pq.ncreas. 

maining alpha cells' production of gluca
gon. Such animals were without insulin, 
but also without glucagon, and not a sin
gle animal developed diabetes. In a series 
of subsequent studies, Unger showed that 
many of the symptoms of diabetes, such 
as severe elevation of the blood sugar with 
its consequence of increased thirst and 
urine production, appeared only if gluca
gon was present; they disappeared when 
glucagon was suppressed. 

Later, elevated glucagon levels were 
shown to be a key in the development of 
diabetic coma-ketoacidosis-by Dr. De
nis McGarry, Professor of Internal Medi
cine and Biochemistry, and Dr. Daniel 
Foster, Professor of Internal Medicine. 

Ketoacidosis is the accumulation of very 
strong acids called ketone bodies in the 
blood because of uncontrolled diabetes. In 
the blood of normal persons, ketone bod
ies appear after a fast of around 24 hours. 
They are a very effective energy source for 
the brain; therefore, during a fast when the 
blood sugar is expected to fall, the body 
provides ketones as a backup energy source 
for the brain, which cannot burn fat for 
energy as most tissues of the body can. So 
during a fast, fatty acids are released from 
the body's fat stores and pass to the liver 
for conversion into ketone bodies. The 
liver does not carry out this conversion ef
ficiently in the fed condition. McGarry 
and Foster discovered that it is glucagon 
that changes liver metabolism so that fat
ty acids can be changed into ketone 
bodies. 

"In normal people during a fast;' 
Foster said, "ketone concentrations in the 
blood never reach dangerous levels because 
of the balance between insulin and gluca
gon. If ketones approach such dangerous 
concentrations, insulin is released, and 
glucagon is lowered; the progression to 
ketoacidosis is prevented. In the insulin
dependent diabetic subject, where there is 
no insulin, this protective mechanism is 
missing. Therefore, if the patient does not 
take insulin or if the effectiveness of insu
lin is overcome by the stress of some other 
illness like pneumonia, uncontrolled 
production of ketone bodies occurs, and 
diabetic coma results?' 

Since the mechanisms by which a 
deficiency of insulin and elevation of 
glucagon lead to the symptoms and 

acute complications of diabetes are now 

Unger then repeated the pancreat
ic experiments of Minkowski and Von 
Mering (see "Sweet Mystery of Life" earli
er in this issue) with one important differ
ence. After excising the experimental 
animals' pancreases, he blocked the re- ]. Donald Capra, M.D., and Robert Giles, Ph.D., discuss the genetics of diabetes. 
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well understood, current research is focus
ing on the possibility of preventing or cur
ing the disease. It is this work that will 
require young investigators trained in the 
new science. Unger points out that both 
genetics and immunology are involved in 
the development of Type I diabetes, the 
more serious of the two major forms of di
abetes. Some children-Unger estimates as 
many as one in two hundred- are geneti
cally programmed to get Type I diabetes. 
However, this genetic predisposition is not, 
by itself, enough to cause the disease. The 
genetic program has to be activated by 
"something in the environment;' says Un
ger. "Everybody thinks it's a virus, but it 
could be a toxic substance?' 

lt is now thought that this environ
mental agent, whatever it may be, alters 
the insulin-producing beta cells of the pan
creas so that they are perceived by the 
body as being foreign-the scientist would 
say that they have been transformed from 
"self" to "non-self:' The immune system of 
the body is designed to reject or destroy 
all foreign invaders; for example, a kidney 
or other organ can be transplanted into 
the body only if the immune system has 
been paralyzed with immunosuppressant 
drugs. In the case of Type I diabetes, the 
immune system is activated to attack beta 
cells because the environmental agent has 
caused beta cells to be recognized as 
"non-self' 

"The destruction takes place little by 
little;' explains Unger, "over a matter of 
years. For a while the surviving beta cells 
can produce enough insulin to avoid trou
ble, but then symptoms come on sudden
ly. Some event may increase the need for 
insulin, and the body has no functional 
reserve. This could happen with a viral in
fection, a cold, emotional trauma, an auto 
accident-any kind of stress will do it?' It 
is remarkable that the glucagon-producing 
alpha cells are not damaged in this process: 
only the beta cells are destroyed. 

Research to prevent Type I diabetes 
will focus on two areas. First, at
tempts will be made to identify the 

virus or viruses that trigger the disease so 
that a vaccine might be produced. Second, 
attempts will be made to modulate the im
mune system early in the process before 
significant numbers of beta cells are des
troyed. 

Immunological aspects of diabetes 
are being investigated by]. Donald Capra, 
M.D., Professor of Microbiology and In
ternal Medicine. "Many diseases;' Capra 
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notes, "are associated with a specific histo
compatibility or transplantation antigen. 
It's the antigens that are involved in the 
recognition of an invading pathogen like 
a virus as foreign, and they trigger the 
body's defenses against it. Diabetes is un
usual in that there are two antigens, en
coded by the genes DR-3 and DR-4. A 

Professor at the Harold C. Simmons Ar
thritis Center, knew that the DR genes are 
made up of two molecular chains, an al
pha chain that never varies and a poly
morphic beta chain that can be of one of 
several types. The type of beta chain de
termines the type of DR gene. 

"The fact that the DR alpha chain 

Scott M. Grundy, M.D., Ph.D., researches the use of controlled diet to ameliorate diabetes. 

person having the DR-3 gene is more than 
three times as likely as the population at 
large to get Type I diabetes; the DR-4 gene 
indicates a risk factor six times greater than 
normal. But a heterozygous person-one 
who receives a DR-3 gene from one par
ent and a DR-4 from the other-is more 
than 30 times as likely to get diabetes. 

"These risk factors just don't add up, 

Perhaps 80% of patients 
with Type II diabetes 

would be cured if they 
lost enough weight. 

and there was no obvious explanation for 
the great increase in risk when the two 
genes occurred together until Robert Giles, 
who's here on a post-doctoral fellowship 
from the Arthritis Foundation, made an 
observation that makes sense out of these 
facts?' 

Giles, who will be joining the 
UTHSCD faculty in July as Assistant 

doesn't vary means that something other 
than the DR molecule must be responsi
ble for diabetes;' Giles explains. "That is, 
a heterozygous person who is DR-3,4 
should have no greater risk than a DR-4 
person?' Giles observed that the DQ genes 
found next to the DR genes are different; 
both the DQ-alpha and the DQ-beta 
chains are variable. Therefore, in a person 
genetically disposed to diabetes, a DQ-3 
alpha chain can combine with a DQ-4 
beta chain, producing a "neoantigen;' 
a molecule unlike any found in either 
parent. 

"This means;' says Giles, "that a 
child can be DQ-3,4-carrying both genes 
-and have a high risk of diabetes al
though there is no sign of the disease and, 
conceivably, no family history of diabetes. 
A virus may then attack, and the neoan
tigen may cause an inappropriate response. 
Either the response to this viral infection 
may be too strong or too weak, or it may 
be absent. This may explain why a viral 
infection can trigger Type I diabetes?' 

T
the causes if Type II, or "insulin 
resistant" diabetes, remain some
what more mysterious. In this con

ditton, there is not an absolute deficiency 
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of insulin, but the body is resistant to its 
own insulin. Beta cells remain in the pan
creas and produce insulin at maximum ca
pacity. Despite this, they are unable to 
overcome the resistance, and diabetes re
sults. 

Insulin resistance is associated with 
obesity; most often, the victim of Type II 
has been obese for a number of years be
fore the onset of symptoms. The vast 
majority of patients with Type II diabetes
probably about 80 percent-would be 
cured of their disease if they lost enough 
weight to return to normal size. 

Dr. Scott Grundy, Professor of In
ternal Medicine and Biochemistry and 
Director of the Center for Human Nutri
tion at UTHSCD, and Unger have pre
dicted that preventing high blood sugar in 
Type II patients may prevent destruction 
of insulin-secreting pancreatic cells. Grun
dy is testing two different diets to deter
mine which is better for curtailing high 
blood sugar. One of the diets is a high
carbohydrate, low-fat diet currently recom
mended by the American Diabetes Asso
ciation for diabetic patients. The other, a 
diet high in fat and low in carbohydrates, 
contains mainly monounsaturated fats, 
which Grundy recently showed to be ef
fective in lowering cholesterol levels. In 
preliminary stpdies, the diet high in mon
ounsaturated fats produced lower levels of 
blood sugar as well as a favorable response 
in the blood lipids. If these results can be 
confirmed, they may lead to a change in 
the recommended diets for diabetic pa
tients. 

Dr. Harold Helderman explains the way insulin instructs the immune system 

T
he body's reduced response to its 
own insulin in Type II diabetes may 
be at least, partially because of 

decreased numbers of insulin receptors on 
the cells' surfaces. Brent Reed, Ph.D., As
sistant Professor of Biochemistry, is study
ing this possibility. The receptors are gen
erated inside the cell and move to the cell 
surface to lock onto an insulin molecule. 
The insulin-receptor unit moves to a spe
cial location on the cell surface and re-

Brent Reed, Ph.D., and crew: Mark Fraga, Kim Reed, Melvin Dews and Ali Bagheri 

enters the cell. 
Then the insulin is separated from 

the receptor, and the receptor is sent back 
to the surface. 

"Basically;• Reed explains, "we're do
ing research on a molecular level to find 
out what controls the number of recep
tors that are on the cell's surface. The 
manner in which a cell regulates these 
processes-the rates of receptor synthesis, 
receptor internalization, receptor recycling 
and degradation-could obviously affect 
the number of total cellular receptors and 
ultimately the extent to which receptors 
reside on the cell surface. The level of cell
surface receptor established by the inter
play of these processes, in turn, can con
trol the cell's sensitivity to insulin. 

"We feel now that the number of 
receptors inside the cell controls the rate 
of receptor degradation in some cell types. 
One thing you see in the tissue samples 
of a high-insulin-level diabetic patient is 
a suppressed number of surface receptors 
and total receptors, in many cases. And 
the cells are not very responsive to insu
lin. Now, it isn't just because they have 
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lowered numbers of receptors; there are 
other factors, possibly more important, 
that affect this too. But a suppressed recep
tor level does contribute. 

"So, in connection with diabetes, 
our research is aimed at trying to under
stand more about what's going on in terms 
of controlling these processes. But we are 
also interested on a basic level in what 
controls this receptor. The more we under
stand about this receptor, and about its 
synthesis and metabolism, the better we 
understand the whole process:' 

I n addition to its metabolic role, the 
insulin-receptor unit plays an important 
part in regulating other cellular func

tions. "Our research with the insulin recep
tor;' says Dr. Harold Helderman, Associate 
Professor of Internal Medicine, "has gone 
on for about 10 years. We have shown that 
the lymphocyte has such receptors, at cer
tain unique times. The lymphocyte, of 
course, is the cell that helps the body fight 
infection, and it's also the cell that makes 
the body reject transplants. We have 
shown, some years ago, that it obtains an 

insulin receptor that it didn't have before 
when it is stimulated by an antigen, as 
happens in infection. 

"When the receptor appears on the 
surface of a lymphocyte, the provision of 
insulin to the receptor instructs the cell to 
function better as an immune cell. That 
much we knew from animal studies, and 
we knew it was true for normal humans. 
The question later came up as to whether 
the various kinds of carbohydrate meta
bolic disorders, like Type I and Type II di
abetes and obesity, could alter the way the 
receptor appeared on the cell. 

"Working in collaboration with Phil
ip Raskin, we demonstrated that, in fact, 
they do. This shows that the type of dis
ease you have could regulate differently the 
number and function of these receptors, 
and now we are asking whether there is 
an immunological correlate to the regula
tion of the receptor in the function of im
mune cells. 

"There are three major clinical im
plications of this basic research. One has 
to do with transplant biology; we are now 
looking at a number of kinds of transplant 

Melanie Cobb, Ph.D., studys insulin's role in cell growth and differentiation 
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to alter the life of the patient who already 
has diabetes-a kidney transplant, for in
stance, for what used to be the most com
mon cause of death in these patients, or 
a pancreas or islet-cell transplant to repair 
the glucose-regulatory defect. There are 
some suggestions from animal work that 
the diabetic animal is less susceptible to 
transplant rejection. Regulation of the lym
phocyte receptor may give us a way to 
manipulate the rejection process. 

"The second clinical benefit may be 
that working on the lymphocyte receptor 
may be a way to alter the known suscep
tibility of the diabetic patient to infection. 
A third implication may be less clinical, 
but we know that the appearance of the 
insulin receptor during cell activation by 
an antigen occurs at a certain precise mo
ment in the cell cycle. Several labs have 
studied the appearance of this and other 
cell-activation molecules, which advanced 
information about what lymphocyte acti
vation is all about. This has shown us a 
new road to modulation of the cell cycle 
using drugs like Cyclosporin A, which in
terrupts the cell cycle at a unique point 
after some of the activator molecules ap
pear but before certain others can appear. 
There may be a host of drugs that allow 
us to take advantage of what we have 
learned about the insulin receptors on 
lymphocytes, as well as about other acti
vation molecules on cells' surfaces:' 

"We know that insulin binds to cell
surface receptors," says Melanie Cobb, 
Ph.D., Assistant Professor of Pharmacol
ogy. "But recently it has been discovered 
that insulin receptors have an enzymatic 
activity that is triggered when the re<;:ep
tor binds to insulin. We assume that the 
enzymatic activity is involved in control 
of cell growth and in cell differentiation, 
because similar activities that are regulat
ed by other hormones and viruses have 
been implicated in control of these 
processes." 

Cobb's goal is to establish a "cell
free" system to investigate these processes 
of growth and differentiation. "The evi
dence indicating a relationship between 
the enzymatic activity of the insulin recep
tor and control of differentiation and 
growth is large;' she says. "I'm trying to find 
out if that enzyme activity is important to 
what insulin does, and if so, how. 

'The greatest promise for potential 
treatment;' Cobb says, "is to figure out how 
insulin works and-maybe-intervene:'• 

-KEVIN ORLIN JOHNSON 



CHILDREN OF 
HOPE 

Children's Medical Center offers 
help for youngsters suffering from cancer, 

hemophilia and sickle~cell anemia 

N
ine-year-old Brett Brown is off to a 
football game, cleats in hand and a 
big smile on his face. 

Travis Roop, four years old, is listen
ing to his sister tell a story about a family 
camping trip in the wilderness of Colo
rado-and dreaming about the first time 
his family will let him go, too. 

Teenagers George and Carla San
ders are getting ready for another day at 
school. 

To all outward appearances, these 
are ordinary children following day-by-day 
routines. But there is one big difference in 
their lives: all have serious blood diseases 
or tumors. All are patients at the He
matology/Oncology Program conducted 
jointly by The University of Texas Health 
Science Center at Dallas and C hildren's 
Medical Center. And all are working to 
lead normal, happy lives. 

Dr. George Buchanan, pediatric he
matologist/oncologist, is director of the 
program. An Assistant Professor of Pedi
atrics at UTHSCD, he has been involved 
in patient care and research in these areas 
for over 10 years. 

Patients seeing Buchanan and his 
associates range generally from infants to 
teenagers and even include a few young 
adults. They may have such disorders as 
hemophilia, sickle-cell anemia, leukemia or 
solid-tumor cancers. In addition, he says, 
"We see a whole bunch of 'rare bird?-that 
is, patients with extreme, unusual anemias, 
from whom we learn a lot that's impor
tant about pathophysiology;' 

Children from all over Texas and 
the Southwest are referred to C hildren's 
Medical Center for treatment; in turn the 
research done here benefits children 
throughout the region and, indeed, 
throughout the country. The Hematol
ogy/Oncology Program at Children's is 
part of the Pediatric Oncology Group, an 
association of the 35 top cancer treatment 
institutions in the United States. 

At Children's, the focus is alway~ on 
the child. The oncology team, for instance, 
meets several times a week to consider 
cases on an individual basis. Buchanan be
lieves in a multidisciplinary approach com
bining the specific chemotherapy, surgery, 
drugs and radiation appropriate to the type 

of disease. But besides fighting the illness, 
Buchanan and his team also fight the neg
ative effects that the disease has em the 
lives of the patients. 

The physician is excited about the 
progress that has been made over the last 
few years in treating children's blood dis
orders and cancer. Buchanan points out 
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that, as research brings more answers, 
health-care teams are able to provide more 
successful treatments. And the UTHSCD 
Hematology/Oncology Program has done 
more than make remarkable progress a
gainst pediatric cancer, hemophilia and 
sickle-cell anemia. 

It has brought back hope. 

B
rett Brown (not his real name) was 
only two when his leukemia was 
diagnosed at Children's. He was a 

very sick little boy who suddenly refused 
to walk because of the pain in his legs and 
who kept wiping at the continuous trick
le of blood coming from his nose. Brett's 
parents took him to his pediatrician but 
were unprepared for the shock they re
ceived when the doctor undressed him for 
an examination. On the baby's back were 
three large, dark splotches. 

"How long hp.s he had these bruises?" 
he asked. 

Her voice shaking, Leslie Brown re
plied, "They weren't there when we left 
home:' 

The spontaneous bruises, the tod
dler's refusal to walk, his constant nose
bleed and his elevated white-blood cell 
count added up to major danger signals. 
Brett's pediatrician sent him immediately 
to Children's Medical Center for a bone
marrow test. 

"It was frightening;' says Mike 
Brown, Brett's father. "I think Leslie had 
an idea what might be wrong, but I didn't 
want to believe it might be leukemia:' 

Because leukemia has its own special 
name, most people do not realize that the 
disease is a form of cancer. The name is 
descriptive of the disease, in which the 
growth and proliferation of white blood 
cells-leukocytes-are distorted. About 80 
percent of the leukemia patients have acute 
lymphoblastic leukemia (ALL), a disorder 
of the white blood cells, while the remain
ing 20 percent suffer from acute myelo
blastic leukemia (AML), in which the 
blood-producing tissues of the bone mar
row are involved. 

W
hile the mortality rate for adults 
with these and other kinds of 
disseminated cancer-cancer 

spread throughout the body-is sobering, 
the outlook for children is much more 
hopeful, especially because of advances in 
pediatric treatment made over the past 10 
to 15 years. Currently, says Buchanan, 
nearly 60 percent of pediatric cancer pa
tients are cured; that is, their cancers are 
in remission for five years or more. 
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Most of the cancers seen in child
ren, in fact, are not seen in adults. And 
although children do not have most of the 
common adult cancers, such as lung, 
breast, skin and esophagus cancers, there 
are about 10 different cancers that occur 
in children. Forty percent of pediatric 
cancer cases are leukemia-related, like 
Brett's. Sixty percent involve solid tumors; 
tumors of the brain are the most common 
type. In fact, recently the Oncology Pro
gram at Children's has started a monthly 
Brain Tumor Clinic in cooperation with 

The outlook for 
children is hopeful, 
especially because 

of advances in 
treatment made over 

the past 10 years. 

the neurology, radiology and neurosurgery 
areas. 

Lymphomas (abnormal growth of 
lymphoid tissue), which include Hodgkin's 
disease, are also often seen at Children's 
Medical Center. Children are also frequent 
patients for Wilms' tumor, which occurs 
in the kidney, and neuroblastoma, a tumor 
of the nerve tissue in the chest or ab
domen. 

A major aim of research at Child
ren's is more effective treatment plaps for 
children like Brett. "For years;' says Bu
chanan, "we have been treating cancers 
very intensively, that is, with long-term 

doses of chemotherapy and/or radiation. 
The cost to the patient was also intensive; 
extreme nausea, hair loss and the danger 
of potential future malignancies are some 
of the prices they have to pay. Because of 
these painful and unpleasant side effects, 
some well-meaning parents are hesitant to 
put their children through a cancer-treat
ment program. They usually know some
one whose child went through agony 
during this period and then died 'anyway: " 

However, Buchanan points out, 
they should think of the numbers of child
ren who are being saved today because of 
the progress that has been made in recent 
years. And, of course, no matter how sick 
the treatment makes the patient, most of 
the side effects are temporary. 

Currently, the investigators are study
ing whether less treatment can cut side ef
fects without compromising medical care. 
"For example;' says Buchanan, "it has now 
been recognized that limited-stage lympho
ma may have a good prognosis even with
out radiation therapy. We'd also like to find 
a less harsh treatment regimen for Wilms' 
tumor:' 

The philosophy of the medical team 
is to treat the child as an out-patient 
whenever possible. Unless surgery is in
volved, the initial hospital stay is from one 
to two weeks. Then the patient usually 
comes back for testing and medications 
once a week for about two or two and a 
half years. If the child does well on treat
ment and is lucky, another hospitalization 
might not be required. Re-hospitalization, 
however, is a common occurrence because 
drugs and radiation suppress the child's 
immune system, thereby allowing other in
fections a chance to take over. 

Nor do all stories have happy end
ings. When a young patient is terminal, 
the team believes that the best place for 
the child to be is usually at home. "As long 
as the pain can be managed and the child 
is comfortable, that's what the child and 
the family usually prefer, " says Buchanan. 

Brett Brown was lucky. He began 
treatment at Children's immediately upon 
diagnosis. Today, seven years later, his 
leukemia remains in remission. 

Four-year-old Travis Roop is lucky to 
be living in a city where he can re
ceive comprehensive care for his he

mophilia. So far, Travis hasn't had so many 
bleeding incidents that his family would 
need training for home infusions, a major 
way to keep children with hemophilia out 
of the hospital. But Gloria Roop, Travis' 
mother, fears that the "bleeds" could be-



come more of a problem as Travis grows 
older. At that time, both parents will take 
lessons at the Children's Medical Center 
Hemophilia Clinic on how to properly in
fuse Travis at home. Then, she says, the 
family will feel freer to go camping togeth
er in the Colorado wilderness. When she 
and her husband can render emergency 
aid to Travis, they won't have to worry 
about backpacking to civilization before he 
could receive help. 

Buchanan and his team are also 
concerned with treating children suffering 
from hemophilia-the genetic, life-long 
chronic condition that prevents blood 
from clotting normally. Buchanan explains 
that many people think that hemophili
acs are people who can bleed to death 
from any little cut, but this is not the case. 
The hemophiliac doesn't bleed at a great
er or faster rate than the normal person. 
However, because his blood lacks the plas
ma proteins needed to form the clots that 
normally plug torn blood vessels, the he
mophiliac will continue to bleed for pro
longed periods of time. 

It takes only a few hours of sponta
neous or injury-induced bleeding in a he
mophiliac to cause severe blood loss. In
ternal bleeding from slight injuries is not 
a problem for one whose blood clots read
ily, but hemophiliac bleeding into the 
joints, particularly the elbows, ankles and 
knees, can lead to a pain-ridden existence 
or even to permanent crippling. 

These internal bleeds may cause a 
painful type of arthritis, aggravated by the 
weakening of muscles around the joints. 
Sometimes the resultant nerve pressure 
causes numbness and temporary paralysis 
around the joint. Severe problems may ne
cessitate joint replacement or other types 
of extensive rehabilitative surgery-surgery 
that the patient's lack of a clotting ability 
only complicates. 

But modern methods of treatment 
have certainly led to lengthening the life
span of hemophiliac patients. Most forms 
of hemophilia are usually treated with 
blood products from normal donors or 
with plasma extracts. These products are 
given by infusion into the patient's blood
stream, either at the doctor's office or at 
home if family members are properly 
trained. 

I
n addition to teaching appropriate treat
ment for hemophiliac patients, the com
prehensive care programs offered at 

Children's are making a distinctive contri
bution to the quality of patient life. Phys
ical therapists are on hand to help head 

off possible crippling, and an orthopedic 
surgeon routinely monitors patients for 
permanent damage. In addition, there are 
the services of nurse/educators and of den
tists specially trained to handle oral sur
gery for hemophiliacs. 

Another important role is played by 
the social worker. Serious hemophilia is 
ofren responsible for keeping young pa
tients out of school for long periods of 
time; there may be learning problems or 
a tendency for the hemophiliac to drop 
out. Apart from the feeling of futility that 
any hemophiliac patient can develop, the 

Modern methods of 
treatment have 

led to lengthening 
the lifespan of 

hemophiliac patients. 

young male hemophiliac, restricted from 
potentially dangerous school athletics, may 
develop uncertainties about his masculin
ity. Buchanan thinks that this kind of 
problem is both detrimental and unneces
sary, and the team's philosophy is direct
ed at achieving a full life for each child. 
One clinic patient even skis and goes scu
ba diving, and others play soccer or base
ball. 

N
early all victims of hemophilia, in 
fact, are male. The disorder is 
transmitted on a gene of the X 

chromosome. Since women have two X 
chromosomes, at least one of her chromo-

somes will probably not carry the defec
tive hemophilia gene. However, there is a 
50150 chance that a mother who carries 
the defective gene in one of her X chro
mosomes will pass it on to her sons. Since 
males carry one Y chromosome and only 
one X chromosome, transmission of a he
mophilia-carrying X chromosome from a 
carrier mother to a male offspring gives 
him hemophilia. 

Similarly, there is a 50/ 50 chance 
that a carrier mother's daughters may be 
carriers. The appearance of this pattern of 
transmission among the descendants of 
Queen Victoria, most notably in the only 
son of Czar Nicholas II of Russia, has given 
hemophilia its nickname, "the royal 
disease:' 

Tests for carriers, according to Bu
chanan, are unfortuantely only about 80 
percent accurate. When there is no record 
of hemophilia in the family of a newly
diagnosed case, it may be because of in
complete family history, or, more rarely, the 
occurrence of hemophilia may represent a 
mutation. 

Although these facts sound fairly 
grim, today more than ever before there 
is hope for the hemophilia patient. Bu
chanan and members of the hemophilia 
team at Children's are working with Park
land Memorial Hospital for blood-product 
support and care of adults in cooperation 
with the Hematology/Oncology Division 
of the UTHSCD Department of Internal 
Medicine. They are also involved in coop
erative programs, such as summer camp, 
with the Texas Central Chapter of the Na
tional Hemophilia Foundation to combat 
the disease and its effects. 

The only complaints that George 
and Carla Sanders make about be
ing sickle-cell victims is that they're 

always going to the doctor. And when 
they're there, they always get "stuck:' 

George and Carla are happy, nor
mal students. Their sister Rhonda, also a 
teenager, is not so lucky: she is confined 
to a nursing home, a victim of the same 
disease. 

Sickle-cell anemia is an inherited 
chronic blood disorder that primarily af
fects people of African descent. About one 
in 12 are carriers of the sickle-cell trait and 
can transmit the disease to their children. 

Normal red blood cells, Buchanan 
points out, are round, almost hollow, and 
doughnut-shaped. In persons whose genet
ic code is garbled by the sickle-cell trait, 
these cells have a tendency to twist into 
the crescent shape of a sickle. These sick-
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led cells cannot function as normal red 
blood cells do, and therefore the patient 
shows the symptoms of anemia. More 
dangerously, these cells stick together and 
block the normal flow of blood in the 
small veins. These blockages result in pain 
in the abdomen, chest, arms and legs
the so-called "sickle-cell crisis'-'-or in exten
sive damage to the internal.organs that are 
deprived of normal blood flow. 

There is no cure for sickle-cell ane
mia, but treatment is possible. Under Bu
chanan's direction, the Sickle-Cell Clinic 
at Children's has grown to be one of the 
10 largest treatment programs in the Unit
ed States. Nearly every child in the North 
Texas region who is afflicted with sickle
cell anemia is treated at the Clinic. Because 
the Clinic sees so many patients, and be
cause it can take advantage of the 
UTHSCD faculty's expertise, it is the ideal 
place for research .into the disease. 

No one knows why patients like 
George and Carla are able to control the 
manifestation of their disease while victims 
like their sister Rhonda are devastated by 
them. "However;' says Buchanan, "each 
year brings new gains in treating the sickle
cell patient. And each research advance 
brings us closer to solving these complex 
problems:' Diagnosis and prevention of in
fection, as well as control of pain and "iron 
overload;' are current topics of research at 
the Sickle-Cell Clinic. 

Iron overload is a problem faced by 
the sickle-cell patient who suffers strokes 
from the blockage caused by clumps of 
defective cells. Iron from transfused blood 
is retained by the patient's body and even
tually builds up to toxic levels. At present, 
some patients are being given medicine to 
release the retained iron and expel it. The 
medication is administered through a small 
infusion pump, not unlike the insulin 
pumps now used in the treatment of dia
betes (see ''A Better Life Now" in this 
issue). 

The pain of sickle-cell anemia is "se
vere, acute and intermittent;' according to 
Buchanan, but often the young patient is 
not given sufficient drugs for pain control, 
either because of the risk of "hooking" the 
patient or because the doctor does not 
realize the extent of the pain. Buchanan 
therefore spends a great deal of his time 
researching the problem and educating 
other doctors about the need for adequate 
intravenous infusions of pain relievers. Ad
diction, he points out, is not usually a 
problem in the young patients seen at the 
Clinic because they do not have the "ad
dictive" personalities and other problems 
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that can be associated with adult patients 
and because they need heavy medications 
only occasionally, during crisis periods. 

Although sickle-cell patients are sus
ceptible to infection, their higher-than
normal white-blood-cell count makes the 
usual diagnostic methods useless. Research
ers on the Buchanan team are currently 
looking for other indicators of infections 
in their patients. Infections are particular
ly dangerous to sickle-cell patients; sepsis, 
or blood poisoning, kills 20 percent of un
treated infants with sickle-cell anemia. Bu
chanan and his team have demonstrated 

P~actitioner. Smith's role includes evalu
ating sick patients with the house staff, 
evaluating them at interval check-ups and 
providing education for parents of sickle
cell patients. 

"Too many people think of patient 
education as simply giving the patients in
formation to satisfy their curiosity. What 
we really need to give them is information 
to help them prevent fatal complications 
and to handle other problems;' says Smith. 
The nurse/educator has produced educa
tional materials on the disease for both the 
area program and for the state of Texas. 
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The Sickle,Cell Clinic at Children's has grown to 
be one of the 10 largest treatment programs in 

the United States. 

the effectiveness of pediatric vaccines a
gainst germs that cause the most blood 
poisoning and pneumonia, and in addi
tion they have been involved in continu
ing research on the prophylactic use of 
penicillin. This method of combating in
fection has been used successfully for some 
time, and now researchers are trying to de
termine just how long the preventive doses 
should be given. 

Buchanan's "right arms" in working 
with patients are sickle-cell team 
members Dr. Robert Sprinkle, As

sistant Professor of Pediatrics and Family 
Practice, and Susan Smith, Pediatric Nurse 

Smith is also a member of the state advi
sory commission on newborn screening for 
the disease. 

Buchanan believes that newborn 
screening for the disease-a procedure com
mon in many states for a number of years 
but new in Texas-will do much to reduce 
early morbidity and mortality from sickle
cell. The sooner parents know that their 
child has sickle-cell, the sooner they can 
enroll him in the program for medical 
monitoring. In addition, they can begin 
to receive parent education about the dis
ease and its symptoms, and learn when to 
seek medical help. • 

-ANN HARRELL 



AGIFT1DTHE 
FUTURE 

The new Cecil H. and Ida Green Biomedical 
Research Building will help consolidate and coordinate 

campus growth at UTHSCD 

W
hen the newest 
building on campus 
opens, everyone at 

The University of Texas 
Health Science Center at Dal
las will join in thanking Cecil 
H. and Ida Green for their 
generosity. Again. And well 
they should, because the Ce
cil H. and Ida Green Biomed
ical Research Building will 
adjoin the Green Science 
Building and house, among 
other facilities, the Green 
Center for Reproductive Biol
ogy Sciences. 

The Greens, in fact, are 
among a dozen or more Texas 
philanthropists who believe 
that a gift to medical research 
is a gift of better life for this 
and future generations. A ros
ter of the research centers that 
will move into the' new build
ing indicates some others who 
have shared their point of 
view: the Harry S. Moss Heart 
Center, the Eugene McDer- Cecil H. and Ida Green 

mott Center for Human Growth and De
velopment, the Cecil H. and Ida Green 
Center for Reproductive Biology Sciences, 
the Center for Human Nutrition, the 
Cancer Center and the Harold C. Sim
mons Arthritis Research Center. The new 
Howard Hughes Institute will be located 
in the Green Biomedical Research Build
ing, as will laboratories and offices for the 
new Robert A. Welch Chair in Chemis
try. In addition, the Animal Resources 
Center will make a major expansion into 
the Green Biomedical Research Building. 

However, the building represents 
more than much-needed extra space. It 

represents a purposeful coming together of 
researchers in different fields who will share 
a centrally located core of state-of-the-art 
biotechnical equipment. With these new 
core facilities, procedures in electron mi
croscopy, DNA sequencing and sophisti
cated computer graphics will be available 
to some researchers for the first time-and 
available to everyone more readily. Dr. 
Kern Wildenthal, Dean of Southwestern 
Medical School, notes, "This equipment 
may well be of use to any department on 
campus. There are an infinite number of 
projects that will need it:' Such core facil
ities, says Dean Wildenthal, are becoming 

one of the standard tools of 
biomedical science. 

Bordering Butler Street 
on its north side and 
connected to the Green 

Science Building on the east, 
the Cecil H. and Ida Green 
Biomedical Research Building 
has been designed by Harp
er, Kemp, Clutts and Parker 
Architecture/Planning of Dal
las. The architects combined 
aesthetic and practical con
sidations into a structure of 
great flexibility. 

The design is domin
ated by strongly articulated 
verticals spaced at regular in
tervals around the exterior. 
These elements are an integral 
part of the building's func
tion: they contain multiple 
vertical rises of utilities. Or
ganizing the utilities in this 
way, and providing a walk-in 
utility chase in the center of 
the building, mean that either 

a laboratory or an office can be located at 
any point in the building, and future 
remodeling will be simplified. Visually, too, 
the building's exterior of precast concrete 
panels blends with the main campus quad
rangle. Between the square vertical projec
tions, horizontal bronzed glass windows 
echo the design of the McDermott Ad
ministration Building. 

The dramatic focal point of the 
building's interior will be a two-level glass
capped commons area with a skybridge, 
joining the fourth and fifth levels to the 
Green Science Building. On the fourth 
level, a 45-foot wide student lounge will 
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be decorated in a warm-toned color scheme 
against a background of precast concrete 
walls, glass panels and tile floors, with car
peted seating areas. At the fifth level the 
walls become all glass, and a pedestrian 
bridge suspended above the lounge joins 
the two buildings. The entire commons 
area is capped with a glass-and-metal green
house roof, flooding the lounge and sky
bridge with natural light. 

The Cecil H. and Ida Green Bio
medical Research Building contains near
ly a quarter-million square feet on 10 levels. 
The first level is a half-basement contain
ing mechanical support service equipment 
for the floors above; levels two through 
seven are being finished to accommodate 
the special needs of the research centers 
and support services; levels eight and nine 
will be reserved as shells for future growth; 
and the tenth level is a penthouse for cli
mate control equipment. Completion of 
the $18.5 million project is scheduled for 
the 1985-1986 academic year. 

The building's concept and design 
will nurture the major biomedical research 
taking place within its walls. The research 
centers and support services moving into 
it will profit both from the space to en
large their programs and ftom access to the 
core equipment. 

The Center for Human Nutrition 
The Center for Human Nutrition 

was founded "to place the entire field of 
human nutrition on a firm scientific foun
dation:' In a field in which everyone has 
an interest and an opinion, there are a su
perabundance of myths and fads to put to 
rest. The Center investigates the roles of 
nutrition in the prevention of disease, in 
the treatment of disease and in optimizing 
mental and physical health. In addition to 
research, the Center promotes teaching of 
nutrition at all levels within the Health 
Science Center and cooperative efforts wi
thin the community. 

Originally funded jointly by 
UTHSCD and the Southwestern Medi
cal Foundation, the Center has received 
generous additional support from an anon
ymous donor. The director, Scott M. 
Grundy, M.D., Ph.D., is Professor of Inter
nal Medicine and Biochemistry and holds 
the Distinguished Chair in Human Nu
trition. 

The Center conducts clinical inves
tigation into human nutritional problems 
at metabolic units in the Veterans Ad
ministration Medical Centers in Dallas 
and Bonham, Texas, and in the General 
Clinical Research Center at Parkland 
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The Cecil H. and Ida Green Biomedical Research Building 

Memorial Hospital. 
A major research goal of the Center 

has been to discover nutritional ap
proaches to the prevention of atheroscle
rosis and coronary heart disease by 
controlling high cholesterol levels through 
diet combined with the experimental drug 
Mevinolin, exploring the role of triglycer
ides, and comparing polyunsaturated and 
mono-unsaturated fats in the diet. 

Cooperative research with other de
partments has included studies of the ef
fects of diet in the treatment of diabetics, 
of the relationship between dietary fat and 
predisposition to cancer and of nutrition
al needs of burn patients. 

Larger facilities for the Center will 
allow new avenues of clinical research, be
ginning with nutrition in pediatric and ag
ing patients. 

The Howard Hughes Medical Institute 
The Howard Hughes Medical Insti

tute is a private research institute formed 
in 1953 for the promotion of human 
knowledge within the field of basic sci
ences (principally the fields of medical re
search and medical education) and the 
effective application of this knowledge for 
the benefit of mankind. Twenty-two years 
later, the Institute has widened its medi
cal research program into disorders arising 
in three major areas: genetics, immunolo-

gy and metabolic regulation. 
The Hughes Institute's facilities at 

UTHSCD will be located on the fourth 
and fifth levels of the Green Biomedical 
Research Building, contiguous with exist
ing basic science departments in the Green 
Science Building. A sizable proportion of 
the fourth level will be allotted to core 
equipment and facilities to which the en
tire UTHSCD faculty will have access. 
Hughes investigators and laboratories will 
occupy the remainder of the two flo.ors. 

The Institute employs investigators 
at 11 major university medical centers 
throughout the country: Harvard, Johns 
Hopkins, Yale, Duke, Vanderbilt, Baylor, 
Washington University in St. Louis, Uni
versity of Washington-Seattle, University 
of California-San Francisco, University of 
Utah-Salt Lake City and Stanford. 

Two UTHSCD faculty members are 
on the Institute's Scientific Review Board: 
Dr. Jonathan W Uhr, Professor and Chair
man of the Department of Microbiology, 
and Dr. Joseph L. Goldstein, Paul J. Tho
mas Professor of Genetics and Chairman 
of the Department of Molecular Genetics. 

The Cecil H. and Ida Green Center for 
Reproductive Biology Sciences 

Scheduled to occupy the sixth floor 
of the Cecil H. and Ida Green Biomedi
cal Research Building, the Green Center 



for Reproductive Biology Sciences has a 
10-year history of basic and clinical re
search on human reproductive processes 
and has established an international repu
tation for excellence in this field. 

Begun with a gift of $600,000 from 
Cecil and Ida Green in 1973, the Center 
is now endowed with a total commitment 
of $5 million, primarily as a result of the 
continued support of the Greens. The staff 
includes 14 full-time UTHSCD faculty 
members working on a score of projects. 

Directing the Center from its incep
tion has been Paul C. MacDonald, M.D., 
who also holds the Cecil H. and Ida 
Green Chair in Reproductive Biology Sci
ences. MacDonald, formerly chairman of 
UT Southwestern Medical School's De
partment of Obstetrics and Gynecology, 
brought to the Center a wealth of basic 
research into the mechanisms of reproduc
tive processes, as well as many years of ef
fort to reduce infant deaths and illness 
through careful management of pregnan
cy and childbirth. This experience pro
vided the impetus and direction for the 
work of the Center. 

Currently, numerous research proj
ects underway in the Center are aimed at 
a better understanding of the mechanics 
of parturition, which may also lead to the 
prevention of prematurity and to an un
derstanding of the control of fertility. 

Research on the regulation of the bi
osynthesis of pulmonary surfactant, a 
lipoprotein which lowers the surface ten
sion of the lungs allowing them to expand 
and take in air, may lead to means of treat
ing hyaline membrane disease in prema
ture infants. 

Other research involves several 
aspects of the aging process, including 
changes in the pattern of secretion of hor
mones by the brain and pituitary as well 
as the role of estrogens in the etiology of 
endometrial cancer. The Center is also 
conducting basic and clinical research into 
the causes of pregnancy-induced high 
blood pressure. 

Most of this research is funded by 
grants from the National Institutes of 
Health and the March of Dimes, attract
ed by the personnel and facilities made 
possible by the Center's endowment. 

The Harry S. Moss Heart Center 
Dallas oilman and philanthropist 

Harry S. Moss established the Harry S. 
Moss Trust for the Prevention and Cure 
of Heart Disease because, as he stated in 
his will, "I could not pursue any course 
which potentially could be of greater serv-

ice to the community;' 
]ere Mitchell, M.D., Professor of In

ternal Medicine and Physiology, is Direc
tor of the Moss Center. Mitchell is also 
Director of the Weinberger Laboratory for 
Cardiopulmonary Research and is the 
Frank Ryburn Jr. Professor of Heart Re
search. 

The Harry S. Moss Heart Center 
cuts across department lines to support 
cardiac research projects in internal medi
cine-including cardiology and medical 
genetics-as well as in physiology, cell bi
ology, pharmacology, radiology and 
surgery. 

The building represents 
a purposeful coming 

together of researchers 
in many different fields. 

Current research sponsored by the 
Center focuses on the response and adap
tation of the heart and circulatory system 
to exercise. Much of this research currently 
takes place in the Moss Center, using two 
laboratories in the Harry S. Moss Clini
cal Science Building and on two floors of 
the Dan Danciger Research Building in the 
Pauline and Adolph Weinberger Labora
tory for Cardiopulmonary Research. Many 
sophisticated and highly complex tech
niques are used to study the function of 
the heart and circulation during exercise. 

Expansion into the Green Biomed
ical Research Building will give the Moss 
Heart Center four additional laboratories 
and offices. 

The Robert A. Welch Chair in 
Chemistry 

A new chair to enhance the quali
ty of chemical research has been endowed 
by the Robert Alonzo Welch Founda
tion. Laboratories and offices will be loca
ted in the Green Biomedical Research 
Building. 

The Eugene McDermott Center for 
Human Growth and Development 

In 1972 Eugene McDermott, one of 
the founders of Texas Instruments Inc. and 
a major benefactor of the university, en
dowed an academic chair for the Eugene 
McDermott Center for the Study of Hu-

man Growth and Development. 
The overall purpose of the Center 

is to study various structures and functions 
of the human body, with particular em
phasis on their relationship to growth and 
development. It was intended that a study 
of growth patterns, beginning at birth and 
extending over a long period of time, could 
be monitored and correlated with intelli
gence and other tests related to the matur
ing process. The resulting body of 
knowledge would serve as a measure of the 
norm and as a basis of predicting pathol
ogies. 

New research facilities in the Green 
Biomedical Research Building and the ap
pointment of a new director for the Eu
gene McDermott Center for the Study of 
Human Growth and Development are ex
pected to revitalize these research efforts. 

The Cancer Center 
The Cancer Center serves as an ad

ministrative focus for the coordination of 
cancer programs in research, teaching and 
patient care for the campus. The new fa
cilities for the Cancer Center in the Green 
Biomedical Research Building will provide 
a core unit to expand the coordinative role 
of the Center as well as provide support 
core laboratory space for research and edu
cation, according to Center director Eu
gene P. Frenkel, M.D., Professor of Internal 
Medicine and Radiology and Emma Free
man Professor of Radiation Research. 

The current research activities coor
dinated by the Cancer Center cover a var
iety of areas, but major programs relate to 
cancers of the lymph node system and 
leukemia, as well as cancers in the brain, 
breast and lung. With the new facility, core 
support will be available; a cell analysis 
laboratory will bring together currently 
functioning fluorescence-activated cell sort
ing equipment, presently scattered on the 
campus, into a functioning, coordinated 
unit. These instruments provide highly 
sensitive analyses of a variety of changes 
on and within cancer cells. In addition, 
the cell sorting equipment can be used to 
examine the pattern of cell replication in 
cancer. 

Near these cell analytic instruments 
will be a resource for cell culture, for de
velopment of antitumor antibodies by 
hybridoma technology and a laboratory to 
examine chemotherapy and responsiveness 
to drug sensitivity for human tumors. Fi
nally, laboratory core support will be avail
able for radioimmunoassay of cancer 
chemotherapeutic drugs and correlated 
pharmacological distribution studies. 
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In addition to providing the core 
laboratory unit, the Center will expand its 
role in teaching students, house staff and 
community clinicians, as well as in help
ing to coordinate patient care and cancer 
control research programs. 

The Harold C. Simmons Arthritis 
Research Center 

When Dallas philanthropist Harold 
Simmons underwrote the Arthritis Re
search Center in 1983 with one of the lar
gest endowments ever received by the 
Health Science Center, he said, "Obvious
ly we'd all like a cure, but I'd be happy with 
any progress toward curing any part of 
arthritis-any small cure or medication to 
alleviate symptoms:' 

One year later, the Simmons Ar
thritis Research Center was in operation 
under the direction of Peter Lipsky, M.D., 
Professor of Internal Medicine and Micro
biology, with six other M.D:s and Ph.D:s 
involved in research and two more staff 
professionals to be added. 

"Our focus;' said Lipsky, "is basic 
research on the genetic and immunological 
aspects of inflammatory arthritis:' Several 
aspects are being studied-a genetic link 
in arthritis; arthritis as an auto-immune 
disease; and a group of bacterial pathogens 
that appear to trigger inflammatory arthri
tis in genetically susceptible individ
uals. 

The move from quarters in the 
Danciger Building to the seventh floor of 
the Green Biomedical Research Building 
will be a very positive one for the Sim
mons Arthritis Research Center, accord
ing to Lipsky. "In the first place, it will 
contain new equipment that will advance 
our research-a fluorescence-activated cell 
sorter, advanced electron microscopy 
equipment and the DNA lab. Second, we 
look forward to the interaction with the 
other research centers and the Hughes In
stitute. That should be a major benefit:' 

The Animal Resources Center 
The UTHSCD Animal Resources 

Center, which orders or supplies all ex
perimental animals for university research, 
already runs the equivalent of a one-acre 
animal farm-50,000 square feet of space 
in buildings throughout the campus. How
ever, the Center has outgrown its space for 
conventional animal housing and needs 
specialized environments that are not avail
able now, according to Steven Pakes, 
D.V.M., Ph.D, Director of the Animal 
Resources Center and Professor and 
Chairman of Comparative Medicine. 
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Those needs will be met when the 
Center moves into the second and third 
levels of the Green Biomedical Research 
Building, expanding available facilities by 
almost 50 percent and making it possible, 
thanks to careful planning with the archi
tects, to provide two much-needed special
ized animal laboratories. 

The Center will allot 6,000 feet on 
the second level to barrier facilities where 
inbred strains of mice, rats and other ro
dents can be maintained in a disease-free 
state over a long period of time. Experi
mental animals can be brought into the 
barrier facility clean and kept clean 
through an elaborate physical setup simi
lar to those devised for people working 
with radioactive materials. Workers will 
pass through a three-part barrier to avoid 
contamination of the laboratory. In the 
first room, they will remove and store their 
conventional clothing; in the second 
room, they will shower; in the third room, 
they will don sterile clothing before enter
ing the laboratory. The animals' food and 
supplies will also be sterilized, and there 
will be a special antibacterial water supply. 

Another 6,000 square feet will be set 
aside for research using hazardous biolog-

both the personnel and other research 
animals. 

Support labs, procedural rooms and 
cage-washing facilities will use 4,000 square 
feet. An additional 5,000 square feet are 
allotted to conventional animal housing, 
designed to support the highest levels of 
humane care of research animals. All told, 
the Animal Resources Center will add 
21,000 square feet of much-needed space 
in the Green Building. 

The association of researchers from 
different but related fields of inquiry is ex
pected to foster interdisciplinary thinking 
and encourage the expansion of research 
across traditional boundaries. Already, the 
Moss Heart Center, the Center for Hu
man Nutrition and the Cancer Center in
tegrate research from many departments. 
Core facilities being made available by the 
Hughes Institute will increase research pos
sibilities. "Many breakthroughs here at the 
Health Science Center and at other 
research institutions of note have come, 
and will continue to come, from interac
tion of scientists with different training, 
backgrounds and perspectives;' remarked 
Dean Wildenthal. "Our Green Biomedi
cal Research Building is designed to facili-

Site plan of the new building (shaded) and its connection to the Cecil H. and Ida Green 
Science Building (right). 

ical agents, such as carcinogenic viruses or 
infectious agents. Located on the north 
side of the third level, this specialized area 
will be protected by changing rooms and 
showers like the barrier area on level two. 
Isolating this type of research will protect 

tate this process of bringing together basic 
and clinical sciences in an atmosphere of 
collaboration and cooperation;' he added. 
If the anticipated synergism develops, the 
results will be a gift to the future.• 

-1DMMY JOY BOSLER 



THE DRAMA OF A 
HEART AITACK 
Chemical actors given new roles to play 

R
esearchers at UTHSCD's South
western Medical School may soon 
be able to help write the script for 

those whose clogged arteries lead them 
toward sudden death or heart attack. 

Guided by Dr. James Willerson, 
head of the UTHSCD Ischemic Heart 
Center, and by Dr. William Campbell, 
Associate Professor of Pharmacology, the 
group is making steady progress in identi
fying the saga's chemical players and is suc
cessfully altering their roles. Of particular 
interest are those players called "prosta
glandins;' a family of hormones produced 
from fatty acids that are part of the lipids 
of cell membranes. Prostaglandins are at 
center stage in the drama of ischemia, the 
progressive narrowing of arteries that re
duces blood flow to the heart, bringing on 
heart pain (angina), heart attack and sud
den death. 

One of the hormones, a prostaglan
din called "thromboxane;' triggers the ac
cumulation of platelets, small blood cells 
that normally gather at injury points to 
seal off internal bleeding. When a blood 
vessel is damaged by trauma, this function 
is beneficial; but when platelets generate 
thromboxane in an artery narrowed and 
injured by cholesterol plaque, it only fur
ther reduces blood flow to the heart. "We 
have found;' says Willerson, "following 
arterial injury and narrowing resulting 
from atherosclerosis, that platelets are at
tracted to the site of the narrowing and 
they, in turn, release thromboxane. Throm
boxane acts to shrink the artery and to 
attract more platelets, thereby aggravating 
the condition. 

"We have shown in laboratory mod
els that drugs that inhibit thromboxane 
synthesis prevent blockage of the artery 
and acute progression of the narrowing 

Dr. ]ames Willerson 

"We have shown in 
laboratory models 

that drugs that inhibit 
thromboxane synthesis 

prevent blockage of 
the artery and 

acute progression of 
the narrowing process:' 

process;' Willerson says. The scene is now 
set for a series of definitive trials of these 
drugs in humans, which, if successful, may 
lead to improved control. In some in
stances, it may be possible to prevent rapid 

blocking of coronary arteries and its dis
astrous consequences. 

Another prostaglandin, prostacyclin, 
is cast in a role opposite that of throm
boxane. Prostacyclin is released from the 
lining of blood vessels to keep blood flow
ing during times of injury. It causes vascu
lar smooth muscles to relax, and it is the 
most potent known inhibitor of platelet 
aggregation. 

Together, thromboxane and prosta
cyclin establish a balance in the healthy 
person. In persons with atherosclerosis, 
however, the prostaglandins may be 
thrown off balance. At sites of atheroscler
otic plaques, thromboxane can increase, 
while prostacyclin decreases. 

Risk factors may play a part in al
tering the prostaglandin balance, says 
Campbell. While there is no conclusive 
evidence, it appears that risk factors for 
heart disease may exert some of their ef
fects through alterations in the production 
and actions of prostaglandins. These risk 
factors include atherosclerosis and high 
cholesterol levels, diabetes, smoking, hy
pertension, age, heredity, emotional stress 
and diet. 

Through ongoing experiments with 
laboratory animals, the researchers have 
come closer to understanding the cause
and-effect relationships between prosta
glandins and circulatory disorders. "If we 
can understand the processes in well-con
trolled animal models;' says Willerson, "it 
will improve our general understanding 
and lead to fu rther well focused diagnostic 
studies and, ultimately, therapeutic efforts 
in man:' One such animal study involves 
looking directly at those ischemic phenom
ena called "cyclic flow reductions" or 
"CFR's:' 

CFR's are characterized by reduction 
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in coronary blood flow followed usually by 
abrupt and spontaneous restorations in 
blood flow. During CFR's, aggregates of 
platelets and red blood cells form in se
verely narrowed, or "stenosed;' coronary 
arteries, further reducing blood flow. The 
aggregates break loose and are carried 
along by the bloodstream. Blood flow is 
increased when the clot breaks free but 
the clots released after C FR's can ~ause 
stroke or other arterial blockage in hu
mans. 

By selectively preventing the release 
of thromboxane in the severely narrowed 
arteries of laboratory animals, Willerson's 
team was able to completely prevent CFR's 
in most cases. 

"This;' says Willerson, "supports the 
view that platelet aggregation and local 
thromboxane accumulation are important 
causes of stenosis-induced CFR's:' 

If prostaglandins prove to be as im
portant as they seem to be in vascular 
disease, attention can be directed at the 
correction of pathological imbalance. This 
may be accomplished by altering one's 
diet, as well as by the administration of 

"If we can understand 
the processes in 

well--controlled animal 
models, it will 

improve our general 
understanding and lead 
to further well focused 

diagnostic studies 
and, ultimately, 

therapeutic efforts in 
" man. 

drugs that can alter the hormones' inter
actions with body cells. 

One such drug has been on the 
market for nearly a hundred years, 
although its role in the prostaglandin story 
has only recently been recognized-aspirin. 
Dr. Thomas Smitherton, Chief of the Car
diac Unit at the Veterans Administration 
Medical Center and an investigator with 
Willerson's research team, and his associ
ates, recently showed that the equivalent 
of one aspirin per day reduces the risk of 
heart attack and death in patients with 
unstable ischemic heart disease. 
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Dr. Michael Winniford 

Aspirin in low doses appears to in
terfere significantly with thromboxane syn
thesis, somewhat less with prostacyclin 
synthesis; this too lends support to the 
hypothesis that platelet clumping and 
thromboxane release are important factors 
in unstable ischemia, and indicates that it 
may well be possible to prevent the death 
and damage wrought by obstructions of 
the bloodstream. 

W
hile these preventive methods 
are waiting in the wings, two 
new players are being tried out 

to see how well they can lessen the damage 
done by a heart attack in progress. 

Dr. Michael Winniford, Assistant 
Professor of Internal M edicine at 
UTHSCD, is participating in a study of 
two drugs, streptokinase and "tissue 
plasminogen activator" (TPA), two throm
bolic agents that work to dissolve blood 
clots and restore blood circulation. Strep
tokinase, an enzyme produced by the 
streptococcus bacterium, can be injected 
into a blocked coronary artery to help 
dissolve the clot, but in so doing it sup
presses the blood's clotting factors. The pa
tient is therefore unable to form even a 
beneficial clot anywhere in his body. Dur
ing the 24 to 48 hours after injection of 
streptokinase, Winniford says, "It takes 
heroic effort to stop bleeding during treat
ment with streptokinase. We are looking 
at TPA in hopes that it will be safer and 
more effective:' 

TPA acts upon the plasminogen 
protein that, with blood fibrin, makes up 
a blood clot. The tissue plasminogen ac
tivator changes the plasminogen into 
plasmin, the body's own fibrin-dissolving 

agent. The fibrin dissolves and the clot 
disappears. 

'The nice thing about TPA is that 
it works only at the site of the clot. It 
doesn't destroy the body's ability to make 
clots after the drug has been administered. 
If the patient bleeds from an ulcer, we can 
stop TPA and the blood clots quickly:' 

Winniford, along with Drs. George 
Revtyak, James Willerson and David Hillis, 
is now testing both drugs as part of a Na
tional Institute of Health study. But which
ever is accepted for general use, devel
opment of these new drugs marks a 
definite shift in the philosophy of heart at
tack management. 

O
nly recently, the standard treat
ment for heart attack was bed 
rest, analgesics to relieve pain, oxy

gen and regularization of erratic heartbeats 
-treatment of the consequences of the 
blood clot. M any patients, Winniford be
lieves, felt that nothing could be done 
medically to stop the process and often 
considered it useless to rush to the hospi
tal during an attack. 

"Now it has become 
dear that we have the 

ability to treat the 
underlying problem of 

the heart attack by 
dissolving the dot, 

provided that the dot 
can be dissolved in 

a timely way before the 
heart attack is 

fi . h d" rus e . 

"Now;' says Winniford, "it has .be
come clear that we have the ability to treat 
the underlying problem of the heart at
tack by dissolving the clot, provided that 
the clot can be dissolved in a timely way 
before the heart attack is finished. Ideally, 
drugs should be administered within the 
first two to three hours after the beginning 
of the heart attack. At the latest, a patient 
must come into the hospital within three 
to four hours after the onset of severe 
heart-attack pain in order to limit the 
amount of heart damage:' • 

-SUSAN RUTHERFORD 


