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Abstract; Objective To investigate the effect of fluid shear stress (FSS) on the expression of B lymphoma Mo-
MLV insertion region 1 ( Bmi-1) in bone mesenchymal stem cells (BMSCs) and possible signal transduction
mechanism. Methods BMSCs were isolated from SD rats and FSS at different magnitude (0.5, 1.5, 3.0 Pa)
and under different time phase (1, 2, 6, 24 h) were loaded by parallel-plate flow chamber system. The expres-
sion of Bmi-1 was measured by real-time RT-PCR at mRNA level and the levels of phosphorylated Akt ( p-Akt)
and extracellular signalregulated kinase 1/2 (p-ERK1/2) were detected by Western blotting. The signaling inhibi-
tors, wortmannin ( PI3K specific inhabitor) and PD98059 ( ERK1/2 specific inhabitor) , were used to investigate
possible mechanical signal transduction pathway. Results Bmi-1mRNA expression increased when BMSCs were
exposed to 1.5 Pa FSS for 1 h and reached the peak at 24 h. All FSS with different magnitude could increase
Bmi-1 expression, especial at high FSS (3.0 Pa). Meanwhile, FSS resulted in a significant activation of p-Akt
and p-ERK1/2 in BMSCs. After treated with wortmannin, the expression of Bmi-1 was inhibited prominently,
however, PD98059, the expression of Bmi-1 did not change. Conclusions FSS can activate the expression of
Bmi-1, the amount of Bmi-1 expression was closely related to the stimulating time and the magnitude of FSS, and
Akt signal molecule plays an important role during the process. These findings provide significant references for
studying the mechanical biological mechanisms of stem cell differentiation.
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sy o 2 . DMEM-LG 85 37 kit 4 1 Vs
(FBS) ¥ F Gibco 2> w]; TRIzol™ RNA Isolation
Reagent Il T Invitrogen 2\ &) ; ¥ 5% %387 & W T
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Ffh, BT 37 C & 5% CO, H5FRFE N5 5%,48 h
JE R R e RN REAN M, LLJSBE 5 d #ik 1 Ik, 14 d
KT 80% ~90% G el FZE 2 Al
FR 2 A A A 000 240 L 2 T e i 2R 5K, 4 B LA
Jish BMSCs, A#SCi Rk A 2 ~3 AU,
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(K x 5E x /&) Zeat 22 Tt 2 1R 00 ik 1 38 358 2k 3 v
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U, AT L Ao 8 Y i Bl A K /INek AR Q fE, PR 3R FSS
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YEFRANMI 32 J12H . B9, 1.5 Pa 1 FSS Zh340
JiL, VEFH ] 43 51 R 1,26 Fi1 24 h, B4 5 0.5
1.5 F13.0 Pa [{J FSS #i|3# BMSCs 2 h; Wi5% 3 fif=2-
10 B BEL BT 700 % Bmi-1 JE PR Gk 52 A, 5250 4340
T:@ # 1k X} IR (static + DMSO) |, Fi 5% | DMSO
AbFE BMSCs 20 min; @) FSS %} B 21 ( FSS + DMSO) ,
e DMSO 4k ¥ BMSCs 20 min Ji5 47 FSS 4b#,
(3 FSS + WT 4, i 4c FH 100 mmol/L wortmannin 4b
P BMSCs 20 min J547 FSS 4b¥ ;@ FSS + PD 41, 7
4 10 mmol/L PD98059 4b ¥ BMSCs 20 min J5 47
FSS Ab BE ., [ 6 1k 4 IR 20 Ah, H 4 4% 21 20t
1.5 Pa FSS YEAIREIS A 2 h,

1.4 FiEFINLEEE PCR(Real-time PCR)
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2L 7% BMSCs £ FSS #EF 1 h J5 . Bmi-1 t[H %
5 RIS B sm , P Z A B EZE R (P <0.05) ;
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Fig.1 Effects of 1.5 Pa FSS on expression of Bmi-1 under different

loading time phase
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Fig.2 Effects of FSS at different levels on expression of Bmi-1
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Fig.3 Effect of FSS on Akt and ERK phosphorylatioon in BMSCs

2.4 AREHDEIFIXS Bmi-1 £ [E 3R 1K B 500

JFH DMSO % f# PI3K 114157 wortmannin fll ERK
(R S PR PD98059 il & BMSCs 20 min, #X
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Fig.4 Effects of different inhibitors on expression of Bmi-1
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BN Y B 2 2 A0 VR AR AR TR A
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1 ERK1/2 {55 8% , & B FSS Be i) AH s Akt
ERK1/2; A wortmannin , PD98059 43 1| 43 S 14 31
PI3K/Akt .[ERK1/2 MAPK 1% 23l f% ) , FSS 5 5 1
BMSCs 1 Bmi-1 JE X %) 58 35 W) 4% R A [A], Hrp



EREMAFE $32% £1H 2017F£2A
76 Journal of Medical Biomechanics, Vol. 32 No.1, Feb. 2017

wortmanninfig i, Z 4 i FSS 15 T ) Bmi-1 FEH A9 £
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