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Background – Abdominal aortic aneurysms (AAAs) are characterized by the loss of the endothelial cell (EC) monolayer and its replacement by an intraluminal thrombus. We have previously shown that the restoration of the EC lining by cell therapy, using mature ECs or circulating endothelial progenitor cells (EPCs) limits AAA expansion in rats. The low levels of EPCs in the adult circulation led us to test another source of EPCs. Our goal was to compare the healing properties between peripheral blood-derived EPCs (PB-EPCs) and bone marrow-derived EPCs (BM-EPCs) on AAA dynamic in rats.
Methods and results – EPCs were collected by in vitro culture of mononuclear cells derived from rat peripheral blood or bone marrow. For cell therapy, 3.106 PB-EPCs (n=16) or BMEPCs (n=16), or serum-free medium (controls; n=18) were seeded endovascularly immediately after surgery in the rat xenograft model. Expanded rat PB-EPCs and BM-EPCs displayed typical endothelial cell markers and angiogenic potential in vitro. While PB-EPCs were negative for the monocytic CD14 marker, BM-EPCs were CD14-positive. In vivo, the local transplantation of PB-EPCs reduced AAA formation in rats at 28 days (D28), while BMEPC failed to display any stabilizing properties. Furthermore, cell therapy using PB-EPCs but not BM-EPCs was associated with the reestablishment of the endothelial lining, the reconstruction of a smooth muscle cell-rich new wall, the preservation of medial elastin content and a decreased aortic macrophage infiltration. Cultured PB-EPCs exhibited significantly higher expression levels of leukemia inducible factor, and lower levels of proinflammatory mediators, such as Metalloprotease-2, Cyclophilin A and Insulin Growthfactor-1.
Conclusion – Autologous PB-EPCs outperform BM-EPCs in stabilizing experimental AAAs and appear more clinically suitable for controlling AAA dynamics.

