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ENDOTHELIAL PROGENITOR CELLS DERIVED FROM WHARTON'S JELLY IN HUMAN UMBILICAL CORD REDUCE NEOINTIMAL FORMATION AFTER VASCULAR INJURY  
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Endothelial progenitor cells (EPCs) derived from adult bone marrow and peripheral blood have been used to treat cardiovascular diseases. However, the number of EPCs that can be obtained from these resources is limited. The goal of this study was to examine the endothelial potential of human umbilical cord-derived stem cells and evaluate their potential to affect neointimal formation after vascular injury. Mesenchymal cells (MCs) were isolated from Wharton¡¦s jelly of human umbilical cord and cultured in endothelial growth medium. Differentiation into EPCs was demonstrated by incorporation of acetylated low-density lipoprotein and expression of the endothelial-specific proteins CD31, vWF, and thrombomodulin. Transplantation of these cells into spring wire-injured femoral arteries in mice led to rapid re-endothelialization of the denuded vessels. At 4 weeks after injury, the neointima/media area ratio was reduced and strong expression of pigment epithelium-derived factor (PEDF) in EPC-treated mice compared to saline- or MC¡Vtreated mice. Incubation with EPC-conditioned medium, but not MC-conditioned medium, reduced the migration of smooth muscle cells (SMCs) in wound-healing repair assay and Transwell assay. Addition of EPC-conditioned medium also decreased the number and proliferation of SMCs. The effects of EPC-conditioned medium were inhibited by anti-PEDF antibody. We have demonstrated the presence of a cell population within Wharton¡¦s jelly of human umbilical cord that has the characteristics of EPCs. Transplantation of EPCs may play a crucial role in reestablishing endothelial integrity in injured vessels, thereby inhibiting neointimal hyperplasia. These findings may have implications for a novel and practical cell-based therapy for vascular diseases.

