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Abstract: [Objective] To establish the model of smooth muscle cell differentiated from bone mesenchymal stem cell (BMSC-
SMC) in vitro and investigate the roles of BMSC-SMC in the occurrence and development of artherosclerosis (As). [Methods ]
BMSC was isolated from the femoral bone of SD rats by adherent method, and VSMC from thoracic aorta. BMSC-SMC was
differentiated from BMSC by special condition medium. The specific markers of BMSC and smooth muscle cell differentiated from
bone mesenchymal stem cell (BMSC-SMC) were identified by immunofluorescence (IF) staining. After treated with 80 mg/L ox-
LDL for 72 h, hydroxyproline assay was performed to detect the extracellular matrix synthesis capacity, and adhesion and
migration experiments were used to assay the adhesive and migratory capacity of BMSC-SMC and VSMC. [Results] (D The isolated
BMSC present a slim-spindle appearance. The cells (BMSC-SMC) induced by condition medium containing b-FGF and TGF-B for
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15 days present slim-spindle smooth muscle-like cells. Immunofluorescence (IF) staining showed that the cells expressed smooth
muscle a-actin and smooth muscle myosin heavy chain 1, which were the specific markers of SMC. The cells are named smooth
muscle cell differentiated from bone mesenchymal stem cell (BMSC-SMC). @ Hydroxyproline assay showed that the amount of
collagen synthesis was high in control BMSC-SMC, which was lower than that of VSMC. After treated with 80 mg/L ox-LDL for
72 h, the ability of collagen synthesis was significantly decreased in BMSC-SMC, and was also obviously decreased in VSMC. The
results of cell adhesion experiment showed that the amounts of cell adhesion were medium in control BMSC-SMC, which was lower
than that of VSMC. After treated with 80 mg/L ox-LDL for 1 h, the amounts of cell adhesion were rarely increased in BMSC-SMC,
and were rarely decreased in VSMC. The difference was not significant compared with the control respectively. The Cell damage-
repair experiment showed that the amount and distance of migration were significantly increased in BMSC-SMC compared with that
of in control BMSC-SMC (P < 0.01). [Conclusion] (DBMSC expressed the specific markers of SMC, such as SMa-SMC and SM-
MHCI, which indicated that BMSC had differentiated into SMC. @BMSC-SMC have some biological characteristics that similar
with VSMC, such as the ability of proliferation and secretion of extracellular matrix, but at the same time retain some biological
characteristics of BMSC, such as the ability of high migration, which provides a favorable condition for its migration from
endothelial cell layer and hyperplastic smooth muscle cell layer to atherosclerotic plaque layer under promote atherosclerosis factors.
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Fig.1 Fluorescent micrographs show expression of o-
SMC and SM-MHC1 in BMSC-SMC and VSMC
A: VSMC (a-SMC x 100), B: BMSC-SMC (a-SMC x 100),
C: VSMC(SM-MSCI1 x 200), D: BMSC-SMC (SM-MHCI x 200).
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Fig.2 Effect of ox-LDL on collagen synthesis
in BMSC-SMC and VSMC

Results are shown as the mean = SD and represent three

independent experiments. 1) P<0.05, 2) P<0.01 compared to control.
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Fig.3 Effect of ox-LDL on attachment assay in BMSC-
SMC and VSMC
A VSMC control, B: VSMC + ox-LDL, C; BMSC-SMC control, D
BMSC-SMC + ox-LDL. Results are shown as the mean + SD and

represent three independent experiments.
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Fig.4 Effect of ox-LDL on migration of cells in BMSC-
SMC and VSMC
A; BMSC-SMC + ox-LDL 0 h, B: BMSC-SMC + ox-LDL 24 h,
C: BMSC-SMC control 0 h, D: BMSC-SMC control 24 h, E. VSMC
+ ox-LDL Oh, F. VSMC + ox-LDL 24h, G. VSMC control O h,
H: VSMC control 24 h. Results are shown as the mean + SD and
represent three independent experiments. 1) P < 0.05, 2) P < 0.01

compared to control.
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