Patient’s Own Stem Cells Could Clear a Cloudy Cornea
Treating the potentially blinding haze of a scar on the cornea
might be as straightforward as growing stem cells from a tiny
biopsy of the patient’s undamaged eye and then placing them on
the injury site, according to pre-clinical model experiments
conducted by McGowan Institute for Regenerative Medicine
affiliated faculty members James Funderburgh, PhD, Yiqin Du,
MD, PhD, and researchers at the University of Pittsburgh School
of Medicine. The findings, published in Science Translational
Medicine, could one day rescue vision for millions of people worldwide and decrease the need
for corneal transplants.
According to the National Eye Institute, part of the National Institutes of Health, “Worldwide,
corneal infectious diseases have compromised the vision of more than 250 million people and
have blinded over 6 million of them.” Trauma, such as burns, are also a leading cause of corneal
scarring, said senior investigator Dr. Funderburgh, professor of ophthalmology at Pitt and
associate director of the Louis J. Fox Center for Vision Restoration of UPMC and the University
of Pittsburgh, a joint program of UPMC Eye Center and the McGowan Institute.
“The cornea is a living window to the world, and damage to it leads to cloudiness or haziness
that makes it hard or impossible to see,” Dr. Funderburgh said. “The body usually responds to
corneal injuries by making scar tissue. We found that delivery of stem cells initiates regeneration
of healthy corneal tissue rather than scar leaving a clear, smooth surface.”
Study lead author Sayan Basu, MBBS, MS, a corneal surgeon working at the L.V. Prasad Eye
Institute in Hyderabad, India, joined Dr. Funderburgh’s lab in Pittsburgh. Dr. Basu had
previously developed a technique to obtain ocular stem cells from tiny biopsies at the surface of
the eye and a region between the cornea and sclera known as the limbus. Removal of tissue from
this region heals rapidly with little discomfort and no disruption of vision. After collecting
biopsies from banked human donor eyes, the team expanded the numbers of cells in a culture
plate using human serum to nourish them. They conducted several tests to verify that they these
cells were, in fact, corneal stem cells.
“Using the patient’s own cells from the uninjured eye for this process could let us bypass
rejection concerns,” Dr. Basu noted. “That could be very helpful, particularly in places that don’t
have corneal tissue banks for transplant.”
The team then tested the human stem cells in a mouse model of corneal injury. They used a gel
of fibrin, a protein found in blood clots that is commonly used as a surgical adhesive, to glue the

cells to the injury site. They found the scarred corneas of mice healed and became clear again
within 4 weeks of treatment, while those of untreated mice remained clouded.
“Even at the microscopic level, we couldn’t tell the difference between the tissues that were
treated with stem cells and undamaged cornea,” Dr. Funderburgh said. “We were also excited to
see that the stem cells appeared to induce healing beyond the immediate vicinity of where they
were placed. That suggests the cells are producing factors that promote regeneration, not just
replacing lost tissue.”
His team’s work is the inspiration behind a small pilot study underway in Hyderabad in which a
handful of patients will receive their own corneal stem cells as a treatment.
The team includes co-lead author Andrew J. Hertsenberg, BS, Martha L. Funderburgh, MSPH,
Michael K. Burrow, BS, Mary M. Mann, MS, Kira L. Lathrop, MAMS, and Fatima N. SyedPicard, PhD, all of Pitt; and Sheila M. Adams, PhD, and David E. Birk, PhD, both of the
University of South Florida.
The project was funded by NIH grants EY016415, EY05129 and P30-EY08098, the Louis J. Fox
Center for Vision Restoration, the Hyderabad Eye Research Foundation, and from Research to
Prevent Blindness Inc.
Illustration: Stem cells found in the human limbus (the region between the cornea and the sclera,
the white part of the eye) can be used to prevent the scarring of corneal tissue. Credit: C. Bickel/
AAAS.
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