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Exuberant accumulation of smooth muscle cells (SMCs) plays a principal role in the pathogenesis of vascular diseases. We investigated the potential involvement of bone marrow cells in various types of vascular remodeling. 
(1) We inserted a large wire into the femoral artery of wild-type mice whose bone marrow had been reconstructed with that of LacZ-mice expressing LacZ ubiquitously. The dilated lumen gradually narrowed due to neointimal hyperplasia, which was primarily composed of SMCs. A significant amount of neointimal and medial cells were LacZ-positive.
(2) We transplanted wild-type cardiac allografts into the wild-type mice whose bone marrow had been reconstituted with that of a LacZ-mouse or a GFP-mouse. At 4 weeks, we found that most of the neointimal cells were derived from the transplanted bone marrow. 
(3) We replaced the bone marrow of ApoE-/- mice with that of LacZ-mice or GFP-mice. After 8 weeks on western-type diet, half of the α-smooth muscle actin (α-SMA)-positive cells in the atheroma originated from the bone marrow. 
(4) Peripheral mononuclear cells (MNCs) differentiated into α-SMA-positive cells in the presence of PDGF-BB and basic FGF. Contrary to the media-derived SMCs, the MNC-derived SMC-like cells expressed abundant MMP-9 and little collagen.

(5) The bone marrow of 59-week-old male ApoE-/- mice was replaced with that of an EGFP mouse. ApoE-/- mice at this age displayed established atherosclerotic plaques, in which SMCs and ECs frequently underwent apoptosis. After 34 weeks, more than 20% of the cells were found to be derived from bone marrow. There were bone marrow-derived EC-like cells that participated in re-endothelialization at luminal side and neovascularization at adventitia. Some of the EGFP positive cells expressed α-SMA or osteoblast-related proteins.

Taken together, these results indicate that bone marrow cells can give rise to vascular progenitor cells that home in the damaged vessels and differentiate into SMC-like cells or endothelial-like cells, thereby contributing to vascular repair, remodeling, and lesion formation. Our findings provide the basis for the development of new therapeutic strategies for vascular diseases, targeting mobilization, homing, differentiation and proliferation of bone marrow-derived vascular progenitor cells.

