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Project Title: Bone marrow derived stem cell repopulation of transplanted lungs

Project Summary: Many patients undergo lung transplantation as a treatment for
advanced tobacco-related lung disease. The objective of this project was to determine
the degree of lung repopulation by type Il pneumocyte descendents of adult bone
marrow-derived stem cells, and to assess the relationship between the degree of
repopulation and rejection history in lung transplant recipients. Recut sections were
obtained from lung biopsies and autopsy lung tissues from seven male recipients of
transplanted lungs from female donors, and four female recipients of transplanted bone
marrow from male donors. Sequential immunohistochemistry and fluorescence in situ
hybridization was performed on each section to evaluate for Y-chromosome-containing
type Il pneumocytes. As a result, Y-chromosome-containing type Il pneumocytes were
found in 9/25 biopsies from 5/7 gender-mismatched male lung transplant recipients, and
accounted for 0-1.746% of type Il pneumocytes in the eight cases in which the total
number of pneumocytes could be determined. Y-chromosome-containing type Il
pneumocytes were also found in one biopsy from a bone marrow transplant recipient.
There was no evidence of polyploidy to suggest cell-cell fusion. In the lung transplant
patients, the number of type Il pneumocytes of male karyotype showed a statistically
significant relationship with the cumulative number of episodes of acute cellular rejection
and patient age, but not the interval between biopsy and transplantation or the
cumulative number of episodes of lymphocytic airway inflammation. Type Il
pneumocytes containing a Y-chromosome were found in patients with and without
chronic airway rejection.

Project Successes: Lung and bone marrow transplant recipients develop low levels of
pneumocyte repopulation by bone marrow-derived stem cells or their progeny. These
cells contribute minimally to the type Il pneumocyte proliferation that is often present in
these patients as a sequel to alveolar injury. This suggests that stem cell populations
intrinsic to the adult lung may be more important to lung regeneration than circulating
bone marrow-derived stem cells. Repopulation does not appear to protect against
chronic airway rejection.
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