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Shear Stress Cooperate Vascular Endothelial G row th Factor To Induce D ifferen tia-

tion of BoneM arrow M esenchym al Stan Cells Into Endothelial Cells
TIAN ShaoHua ZHANG RongQing WEILrPing LU HatfTag and WANG HarChang
(D eparment of Cardiovascular M edicing X ying H opiial Fourth M iliiary M edical Unwersity, X1 an 710032 China)
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[ABSTRACT] Aim To mvestigate the effects of vascular endothelial grow th factor (VEGF) and shear stress on the
differentiation of bone marrow mesenchymal stem cells(M SC). M ethods MSC were isolated fran adult m arrow
mononuclear cells by attaching growth ~ M SC were subjected to VEGE, different levels of shear stress (8 and 15 dyn/
an’) and VEGF+ shear stress respectively for7 d 24 hor24 h  Cell shape and orientation were observed atO b 24 h
during shear stress  Indirect IF staming was enployed to identify the endothelial cellspecific m atker von W illebrand fac-
tor (WF). A functionalmarker ofm ature endothelial cells was exan ined by the uptake of D il labled acetylated low den-
sity lipoprotems ( D ilFac-LDL). Results A fter subiection to VEGF, shear stress of 8 dyn/an” for 7 d 24 h respec-
tively M SC tended to be amore ounder polygon-lke cell shape and M SC of shear stress group aligned parallel to the
flow, M SC were positive for W F staining indicating the endothelial phenotypg and also positive for the uptak ing of D ik
ac-LDL, indicating the possession of mature endothelial function  Cells treated w ith VEGF and shear stress of 15 dyn/
an’ for 24 h were negative for both the W F staining and the uptak ing of D itac-LDI, idicating the lack of differentiation
A fier VEGF and shear stress acted 24 h together M SC can be nduced mto endothelial cell Conclusion Shear
stress can induce the differentiation of M SC into endothelial cells in a stress level dependentway  Shear stress canb ned
w ith VEGF not only induce the differentiation ofM SC into endothelial cells but also cause cell proliferation which seems

to have a better effect than only shear stress
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