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What if ...
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We could repair the damage from a heart attack with new heart cells that

regenerated the damaged tissue?

What if we could repair other failing organs with cultivated cells grown
expressly for the purpose of fixing an organ or other tissue?
What if we could patch bones, repair damaged skin, and even fix old scars

with new tissue?

What if we could repair insulin regulation among diabetic patients by
transplanting new pancreatic cells into the body?

What if we could create the perfect donor organ—one that was a genetic
match to the recipient, thereby minimizing or eliminating the risk of

rejection?

At the University of South Carolina Research and Health Sciences division, we are making “what if?” what is!

The key to the answers for the ques-
tions above is something called a
stem cell. It’s a blank slate, if you
will, among cells that can become
anything. Think of it as a living ball
of clay.

Through various hormones, chemical
reactions, and other activities in the
nucleus of the cell, as well as other
factors not completely understood

by scientists, these stem cells grow
and divide to become parts of tissues,
bones, or organs.

Understanding the process in a way
that allows scientists to control or
even manipulate the stem cell growth
is at the forefront of the regenera-
tive medicine project, a collabora-
tive program among researchers at
the University of South Carolina,

the USC School of Medicine, and
the Medical University of South
Carolina.

Stem cells can be described as “prim-
itive cells that give rise to different
kinds of tissues in the body and they

are also self-renewing in the body
and in the laboratory, so large quanti-
ties can be theoretically produced for
medical purposes,” said USC’s Dr.
Tom Borg, a director of the regenera-
tive medicine project.

“Stem cells are present in large quan-
tities in fetal tissue and in some adult
tissues, and therein lies part of the
debate,” Borg added. “A lot of con-
cerns have been voiced by medical
ethics boards and other organizations
over the use and potential misuse of
fetal tissue for experimentation. So,
we do what we can with the existing
lines.”

In fact, the Bush administration has
placed a moratorium on some types
of embryonic stem cell research,
including those related to recovered
fetal tissue. There is no limitation,
however, on the use of adult stem
cells for some of these projects.
Adult stem cells are found in the eye,
the brain, skeletal muscles, dental
pulp, liver, skin, the gastrointestinal
tract lining, and the pancreas.

Some animal studies have indi-
cated that some adult stem cells are
“plastic” and can be manipulated
into other tissues, but success so far
has been limited due to several fac-
tors including the relatively minute
quantities, the difficulty in getting
them to change, and the addition that
some adult stem cells may contain
DNA abnormalities from aging and
accumulated mutations.

The challenge his research group

is primarily focused on, Borg said,
is the repair of heart tissue follow-
ing a variety of injuries, including
congenital abnormalities, conges-
tive heart problems, and myocardial
infarctions (or heart attacks). Adult
stem cell use has been very promis-
ing in repairing damage done to the
heart muscle and even repairing scar
tissue, which inhibits smooth muscle
function when not corrected.

“It is a very exciting field,” Borg
said, “and we are doing great things
in discovering how stem cells know
where to go, how they turn on or off,
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