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{NEW SCIENCE}

Around the world, adult stem cells are being used in experimental procedures
to heal hearts, regenerate bones and grow human fissue. BY MARY CARMICHAEL |

Organs Under

Construction

HEN AMIT PATEL SAYS HE OPERATES IN THREE
different time zones, he’s not just complaining
about his constant jet lag. Patel, a heart surgeon,
is based at the University of Pittsburgh. But in the
last four years, he’s done his most exciting experi-

mental work in South America, cracking his patients’ chests, look-
ing for blockages in their vessels—and then, if he can’t clear the
obstructions, injecting the patients’ hearts with stem cells drawn
and cultured from their own bone marrow. Patel has been deluged
by hopeful heart-failure sufferers. Since he can’t see them all, he
refers some of them to Bangkok. Surgeons can perform a similar

procedure there, but they lack the facilities to
culture stem cells. So those patients’ cells are
sent on a global odyssey: harvested in Thai-
land, loaded onto a daily El Al flight, cultured
in Israel, returned to Bangkok and final-
ly shot back into the body from which they
were derived. Literally and metaphorically,
those stem cells have come a long way.
While U.S. politicians have been bick-
ering over embryonic-stem-cell research,
doctors around the world have been stag-
ing a quiet revolution—regenerating jaws,
restoring corneas, building bones, hearten-
ing heart patients—and they've completely
circumvented the embryonic conundrum.
Their secret weapon? Autologous stem
cells, which come not from days-old hu-
man embryos but from the anatomical
nooks and crannies (particul: -
marrow and blood) of adult:
stem cells may be the mosi
the lab, but they have yet to |
single human being. Theil
counterparts have the prom
forming patients’ lives now. V
the breakthroughs so far have
outside U.S. borders, at least a few people

think that’s about to change. Patel is one of
them. Another is Charles Vacanti, the chair
of anesthesiology at Brigham and Women’s
Hospital in Boston. “In this country we
aren’t moving very rapidly from the lab into
people,” he says. “But it’s time.”

That may simply sound like the pro-
nouncement of an optimist, but then organ
regeneration via stem cells is the Vacanti
family business. Several years ago, Charles
Vacanti built a new thumb for a patient out
of sea coral and the patient’s own bone-
marrow cells. His brother Joseph, a sur-
geon at Massachusetts General Hospital, is
also a pioneering “tissue engineer.” Joseph
has grown skin replacement for burn vic-
tims and heart valves in sheep. Now the
Vacanti brothers are preparing for an up-
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Alternately, they may expand their study to
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the rest of the body. One of Charles Vacan-
ti’s young students is a recovering cancer
patient; a bone in her leg had to be removed
and replaced with one from a cadaver. The
bones of the dead are useful for trans-
plant purposes, but they often have weak
spots that can cause breakage after implan-
tation. Instead, says Charles, if autologous
stem cells work in bones, surgeons may be
able to remove only the cancerous part of
a patient’s original bone, and then grow it
right back.

The Vacantis will have an army’s worth
of American doctors eagerly awaiting their
results. Already, scientists are working on a
variety of other autologous stem-cell thera-
pies. Genzyme, the biotech firm, has been
making replacement cartilage from au-
tologous stem cells for the last 10 years and

Their Bodies,
Their Cells

Some patients’ stem cells can be used
to regenerate their organs and tissues.

20

Number of patients who have
had corneal autologous stem-
cell grafts in Hyderabad, India

10

recently introduced a new version that
allows for faster and cleaner implanta-
tion. Doctors at many top cancer centers
are using autologous stem cells as an exper-
imental treatment for leukemias, Hodgkin’s
disease, malignant lymphomas, multiple
myeloma and breast, ovarian and testicular
tumors when conventional therapies fail.
And while it could take as long as a century
before doctors can use stem cells to regen-
erate large, complex organs like the liver,
scientists are actively trying to grow human
' " lab. Their experiments may
w doctors to restore move-
7zed stroke victims or regen-

he brain.
5, researchers outside the
are accomplishing similar
nes so far out as to resemble
1—in humans. Last August,
German doctors announced that they had

Number of patients who have
had their own stem cells injected
into their hearts in Thailand

250

Number of patients, in thousands,
treated with Genzyme's autolo-
gous stem-cell cartilage grafts
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Circulation {p rimngl

Association.

JORINLAL OF THan AMEWNC AN HEANT ARSOCIATON

Feasibility, Safety, and Therapeutic Efficacy of Human Induced Pluripotent Stem
Cell-Derived Cardiomyocyte Sheets in a Porcine Ischemic Cardiomvopathy Model

(Kawamura et al. Circulation 2012)
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