Finding the Perfect Pig
Ossabaw pigs have genes that predispose them to obesity. But if they
exercise, they don't become overweight or develop type

2

diabetes and heart

disease. Dr. Michael Sturek '79, chair of the Department of Cellular and
Integrative Physiology at Indiana University School of Medicine, predicts
Ossabaw pigs will provide valuable clues toward preventing cardiovascular
disease in people.
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In 19~2,when Dr. Michael Sturek's threeyear-old son was diagnosed with diabetes,
Sturek knew cal-diovasculardisease-a
principal problem for diabetics-would
be the focus of his research from that day
on. He had no clue it would lead him to
a desolate island, searching for wild pigs
that could hold the key to his research.
Physiologically, pigs are like people.
Their coronary circulation system, metabolism and blood lipids are similar to ours.
But the wild pigs found on Ossabaw
Island off the coast of Georgia are extra
special-they're like contemporary people.
Spanish explorers left these pigs on the
island about yoo years ago. To survive, the
Ossabaw pigs developed genetic traits that
enabled them to pig out during the warm
months and build up a thick layer of belly
fat that they could live off of during winters when the food supply is limited.
Sturek says people also have developed
this genotype to survive famine, but in
these times of abundant food and little
exercise, it can lead to major health problems. This genetic trait in sedentary, obese
Ossabaw pigs-and people-can lead to
what's called the metabolic syndrome, also
known as pre-diabetes. It's characterized
by a "beer belly," increased blood glucose,
hig., blood
and triglycerides,
and high blood pressure. Over time,
Ossabaw pigs-and people-with this
condition are likely to develop type 2
diabetes. And people with excessive obesity and type 2 diabetes are four times
more likely to develop heart disease. The
same sort of risk factors also apply to the
Ossabaws, as their obesity leads to heart
disease, but if they remain lean, their
coronary arteries remain relatively clean.
Sturek and his colleagues believe that
Ossabaws are the perfect laboratory standins for people since the hearts of pigs and
humans are nearly identical. "Ossabaw
pigs are an excellent animal from which
to learn the underlying causes of these diseases and could lead to the development
of new therapies to prevent type 2 diabetes
and heart disease," he says.
Sturek predicts that:
7 in two to three years, the pigs will
provide insights in the use of pancreatic
transplants to treat diabetics;
9 in five years, Indiana and Purdue's
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This is the Ossabaw's first day back on the treadmill after a stent was placed in a coronary artery. The be
around his chest is a heart monitor. Dr. Michael Sturek and his colleagues will determine whether exercise
training can prevent restenosis (renarrowing) of the artery.

Comparative Medicine Program will be
studying a pig a day, and researchers will
be able to determine which scent prevents
certain diseases in coronary arteries;
7 in 10 years, he and his colleagues
will have many clues that will lead scientists toward preventing the majority of
cardiovascular diseases.

'Let's get these guys'
Sturek had read about Ossabaw pigs in
a scientific journal. Then, in the fall of
2001, he heard about the state of Georgia's
plan to eradicate the pigs because of their
taste for sea turtle eggs, which the state
was trying to protect. So, Sturek organized a most unusual rescue expedition.
"Maybe my liberal arts background
did make me think open-mindedly about
this," Sturek says. "You find some people
in science who won't get out of the box...
and we really did think out of the box on
this one. We just said hey, these pigs are

there. They're what we need. Let's just do
this crazy expedition and get these guys."
In one day, Sturek and eight colleagues
rounded up and trapped 97 slippery,
squealing, wild pigs-with tusks, no less.
"They did not want anything to do with
us," says Sturek, who was an Academic
All-American nose guard on Augustana's
football team. "But we wrestled them
down, and got a blood sample from each
one." The blood sample determined which
ones were disease-free and eligible for a
new life in Indiana. Of the 97 Ossabaws
captured, only 26 made the grade.
Ossabaw Island is a natural wonder
with its thick groves of live oaks and palmettos, freshwater swamps and saltwater
marshes. Sturek says he'll never forget the
experience of confronting the pigs there.
"It's an amazing place. I felt like we were
standing in Jurassic Park, with the pigs
sounding like raptors,'%e remembers.
Since that day almost five years ago,
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Sturek and his colleagues at Indiana
University Medical School have worked
with Purdue University scientists to set up
the world's only research and large-scale
breeding colony of Ossabaw pigs that are
certified to express the pre-diabetes genotype and heart disease.
'Ihe breeding colony of 150 pigs is
housed on the Purdue University campus in West Lafayette, Ind. There the
Ossabaws may eat all they want-which
they're happy to do. A control group eats
a balanced menu with fiber, carbohydrates
and protein. They gain weight, but others,
whose diet is laced with the high-density
trans fats, quickly grow obese.
Every week, usually two Ossabaw pigs
make the 70-mile trip from Purdue to
Indiana University in a pickup truck with
a climate-controlled trailer. Sturek houses
10 pigs at the university's medical center
in a kind of intensive-care unit, where the
pigs' health is monitored using sophisticated imaging technology.
"Our pig cardiology network is working just wonderfully," Sturek reports.
"We have quite definitely shown now that
these animals really do mimic humans
that develop a kind of pre-diabetes that
leads to more coronary vascular disease.
And what's amazing is that diabetic
No one said it would be easy. Dr. Michael Iturek
(far right) grabs one of 97 wild pigs trapped during a roundup he organized on Ossabaw Island.
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Sturek says there's enough data to show that
minutes on the treadmill. four davs a week.
will dramatically reduce a pig's heart disease.
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humans have greater difficulties, greater
mortality with coronary angioplasty and
stent placements, and it turns out these
animals also have greater complicationsand that's fantastic for our research."
Even when these obese Ossabaws
have all the properties of the "pig-out''
syndrome, including obesity and heart
disease, Sturek says there's enough data
to show that 30 minutes on the treadmill,
four days a week, will dramatically reduce
a pig's heart disease.
Uh, treadmill?
Yes, Sturek's one-of-a-kind facility
boasts a treadmill fit for a pig. Originally
used at a Shetland pony ranch, the treadmill lets the Ossabaws work out rain or
shine-no excuses.
"Pigs teach us how to live. 'They really
do," Sturek says. "Sure, we can come up
with drugs to help prevent type 2 diabetes, but the main thing is to stay active
and stay lean."

Money in the (piggy) bank
Interest in Ossabaw pigs is on the rise
today because of the obesity epidemic
in the United States. Since the roundup
on the island, the National Institutes of
Health has contributed $1 million or so
a year into Sturek's part of the Ossabaw
project. Pfizer, Eli Lilly and the American
Diabetes Association have underwritten

other aspects of the operation. The state
of Indiana has contributed $2 million.
Sturek reports a relatively new discovery also has been funded for further
investigation. Polycystic ovary syndrome
(PCOS) is a condition that usually occurs
in sedentary, overweight women and may
be related to increased insulin production.
Obese female Ossabaws are showing a
propensity to PCOS.
In addition to the big-picture research
on how these animals adapted to their
feast and famine environment and mimic
people in their propensity to type 2
diabetes, recent evidence shows that a
gene mutation may underlie these properties. This one strand of DNA is the same
in both humans and pigs, and potentially
has the same mutation.

All in the family
Sturek's youngest son, Josh, whose
diabetes sparked his father's interest in
diabetes-induced coronary artery disease,
is now 17. Sturek says his search for
answers to help Josh and other diabetics
has turned into a family affiir. His oldest
son Jeff,who graduated from Augustana
in 2005, assisted him in one of his
Ossabaw research projects. Jeff is now
enrolled in the M.D.1Ph.D program at
the University of Virginia.
When Sturek attended Augustana,
he was especially interested in psychology,
physid education and biology. In fact,
it was an experimental psychology class
where "something clicked," and he knew
teaching and research would be his career.
Augustana is also where Sturek met his
wife, Diane Uddenberg '81, an adjunct
professor of accounting at Indiana
University.
After graduation, Sturek earned a
master's in exercise physiology at Purdue,
a doctorate in pharmacology at the
University of Iowa and a postdoctoral
fellowship in membrane physiology at
the University of Chicago.
Few pig wrestlers carry those kinds
of credentials.

Did you know...
Why did Dr. Michael Sturek '79,
chair of the Department of Cellular
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University School of Medicine, travel to
a nearly deserted island to wrestle pigs?
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* What does a theatre, art and Asian
v-n2-A

studies major do after graduation? Read about ~ e f~f i c ~ ' 5 h 5
and his versatile koto. [pages 30-311

* Why is the-staff of Augustana's Thorn
so happy? [page 121
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