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Figurel Detection of bone
marrow-derived smooth muscle
cells in transplant-associated
arteriosclerosis.

Cardiac allografts from wild-
type mice to ROSA26 mice
were harvested at four weeks
and stained with X-gal. Arrows
indicate internal lamina.

Figure2 Contribution of bone marrow cells to
healing and lesion formation after mechanical
injury.

Cross-sections of femoral arteries of BMTtecz wild
mice. The injured artery was harvested at the in-
dicated time points and stained with X-gal to de-
tect LacZ-positive cells. Arrows and arrowheads
indicate internal and external elastic laminas, re-
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Figure3 Bone marrow-derived
smooth muscle cells detected in ath-
erosclerotic plaques.

The bone marrow of ApoE-/- mice
was replaced with that of GFP-mice.
After the mice had fed on a Western-
type diet, the aortas were observed
under a xenon fiber-optic light source.
Arrows indicate atherosclerotic
plagues. A: aorta; V: vertebra. Cross-
sections of aorta were stained with
Cy3-conjugated anti-a-smooth
muscle actin antibody (red) and
Hoechst 33258 (blue). Arrows indi-
cate internal elastic lamina. Arrow-
heads indicate GFP-positive cells
(green) expressing a-smooth muscle
actin («-SM actin, red) in atheroscle-
rotic lesions. Bar, 50 um.
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Bone Marrow-Derived Vascular Progenitor Cells Contribute
toVascular Remodeling

Masataka Sata, Yasunobu Hirata, and Ryozo Nagai
Department of Cardiovascular Medicine, University of Tokyo Graduate School of Medicine
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Active accumulation of smooth muscle cells plays a principal role in the pathogenesis of vascular diseases. It has
been assumed that smooth muscle cells derived from the adjacent medial layer migrate, proliferate, and synthesize extra-
cellular matrix. Although much effort has been devoted to targeting the migration and proliferation of medial smooth
muscle cells, no effective therapy to prevent occlusive vascular remodeling has been established. Here, we show that bone
marrow cells give rise to the majority of smooth muscle cells that contribute to arterial remodeling in models of post-
angioplasty restenosis, graft vasculopathy, and hyperlipidemia-induced atherosclerosis. Surprisingly, purified hemato-
poietic stem cells differentiated into smooth muscle cellsin vitro and in vivo. Our findings provide evidence that somatic
stem cells contribute to pathol ogical remodeling of remote organs and are the basis for the development of new therapeu-
tic strategies for vascular diseases, targeting mobilization, homing, differentiation, and proliferation of bone marrow-
derived vascular progenitor cells. (J. Jpn. Coall. Angiol., 2003, 43: 143-147)
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