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Enhancing effects of fluid shear stress on the proliferation and activities of human

bone marrow mesenchymal stem cells

LI Hong-peng, XU Jian-zhong, ZHOU Qiang, LUO Fei, SONG Jin-gang, HE Qing-yi, YIN Zhi-hua (Department of Or-
thopedics, Southwest Hospital, Third Military Medical University, Chongging 400038, China)

Abstract; Objective To observe the effect of fluid shear stress (FSS) on the cellular proliferation and
cell cycle of the human bone marrow mesenchymal stem cells (hMSCs). Methods  After hMSCs were stimula-
ted by the FSS (3 dyne/cm’, 30 min) , MTT assay and flow cytometry were applied to measure the cellular pro-

liferation and cell cycle. Results FSS treatment accelerated cellular proliferation obviously. After 24 h from
the end of FSS stimulation for 30 min, the percentage of phase S cells [ (13.53 +1.47)% | was increased to
181. 6% as compared to that of the control group [ (7.45 +2.65)% ]. Conclusion FSS has the enhancing
effect on the cellular proliferation and cell cycle of hMSCs.
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Tab 1 The proliferation of hMSCs after FSS stimulation by MTT(x £5 A)

Time (d)

Group n

1 2 k! 4

6 7 8 9 10

Fs§ 5 0.0740.008 0.080+0.003 0.115£0.002° 0.136£0.010* 0.179 £0.002* 0.199 £0.005* 0.242£0.002* 0.248 +0.011* 0.257 £0.005  0.261 £0.002

Control 5 0.071£0.003 0.082+0.003 0.104 £0.004 0.114£0.001 0,142 £0.002 0.160 £0.011 0.183£0.003 0.207 £0.004

0.250 +0.006  0.259 +£0.006

# . P<0.01, vs control group
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Tab 2 Cell cycle of FSS group and control group(x s, % ,A)

Group  n Gy S G, +M Gy +M+5
FSS 7 79.76+4.98 13.53+1.47% 6.71+4.13  20.24 +4.98
Control 7 84.80 +8.11 7.45£2.65 7.75+5.75 15.20 +8.11

*: P <0.01, vs control group
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