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[ Abstract] Objective To explore the effects of shear stress on morphology, adhesion and proliferation of
human umbilical cord blood mesenchymal stem cellsChUC-MSCs). Methods The hUC-MSCs were cultured in
vitro until confluence and then placed in a flow system. The cells were subjected to different shear stress (1,2,3,
4 dye/cm”) for 2 hours and 6 hours,and no shear stress treatment cells served as a static control. The morphological
changes of hUC-MSCs in different groups were analyzed by phase contrast microscopy and immunofluorescence. The
mRNA expression levels of intercellular adhesion molecule-1 (ICAM-1) and Ki67 were detected by real-time PCR.
Results Compared with the static control group,the hUC-MSCs cells were arranged in the direction of fluid after
treated with shear stress. The immunofluorescence results showed that the cytoskeletal protein F-actin filaments was
prolonged after shear stress. The cytoskeleton was further elongated in the 2 dye/cm” for 6 hours group when compared
with 2 dye/cm” for 2 hours group,and the cytoskeleton was loosened when time extended to 6 hours. Real-time PCR
results showed that the relative expressions of ICAM-1 mRNA and Ki67 mRNA in the static control group and different
gradient shear stress groups were significantly different, with significant differences among them (F =17.141,P =

0.000;F=11.336,P=0.001). The relative expression of ICAM-1 mRNA in the 1,2,3,4 dye/cm” shear stress group
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was 2.74+0.32,9.77+1.19,6.70 £ 0.92 and 5.69 £ 0. 72, respectively, which was significantly higher than
1.00+0. 28 in the static control group, with significant differences between them ( all at P <0.05). The relative
expression of Ki67 mRNA in the 3 dye/cm” and 4 dye/cm’ shear stress group was 0.39+0.09 and 0.04+0.02,
respectively, which was significantly lower than 1.00+0.24 in the static control group, with statistically significant
differences between them (both at P<0.05). Conclusions After treated with fluid shear stress, hUC-MSCs are

arranged in the direction of fluid. Shear stress can promote the adhesion of hUC-MSCs. As the increase of shear stress

intensity , cell proliferation is inhibited.
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JGEE (A) B, AR [R] g B8 Aa bR (A A 9\ A s 225 1] 4 Jif
AR .

1.2.5 Qs Y @R F-actin (3835 B i M4k
P 5 S () 26 4 B (] s 6 AT B g5 98 S e £, HROD 3R
AR PBS Yk 5 min, 3t 3 Y0, i 53 B 4% £ 5 WY T
FE 20 min, 4% 177 /4 B 4> %2 0.3% Triton X-100 i fli
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Fi A F-actin —37 (1:100) B &M 4 CHH 27, PBS
Ve H —H0(1:200)2 h, DAPT Z44% 5 min, 23 i3
B TSI
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PEHE R RBAR A HA BUR M XA £ 1 4 s e S5
S A I G TR SRR T AR IR, B
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VIR JIAE G 6 h 4 B 42 8k ik — 25 R4 5 R m) a1k
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9 ORI GE A RA (EAS [ 4 B X 9 A Y i
B NS 2 A E RN N7 D VA R (=S E I R 0N = 2% g
IR 5E 4 —E U AR S5 R R 1 dye/em’
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