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Simulated Microgravity Inhibits the Proliferation of Osteoblasts by
Regulating the Phosphorylation of AKT*
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ABSTRACT Objective: To investigate the effect of simulated microgravity on the proliferation and the molecular mechanism of the
osteoblast. Methods: 2D rotator was used to simulate weightlessness condition. The MC3T3-E1 cells were divided into 4 groups: control
group (CON), the simulated weightlessness group (MG), the control with SC79 group (CON+SC79) and simulated weightlessness
treatment with SC79 group (MG+SC79). AKT phosphorylation activator SC79 was added into the cell culture medium before exposing
to simulated weightlessness, then all the MC3T3-E1 cells were cultured for 24 h. Changes among MC3T3-E1 cells were detected by
Western blot analysis, which including cell proliferation related protein PCNA, p-AKT and AKT. Results: ) Compared with the CON
group, cell proliferation of MG group is inhibited (P<0.01), and the ratio of p-AKT/AKT was decreased (P<0.01).@ Compared with the
CON group, the ratio of p-AKT/AKT of CON+SC79 group was raised. @) Compared with MG group, p-AKT / AKT ratio was increased,
PCNA protein expression was increased partially (P <0.01), and osteoblast proliferation had been restored in the MG+SC79 group.
Conclusion: Simulated microgravity can inhibit the proliferation of osteoblasts by inhibiting the phosphorylation of AKT. The
proliferation of osteoblasts are partially restored by the addition of p-AKT activator.
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1.1 SEIEH#Y

B B ZHfd MC3T3-E1 (ATCC 4 fif % ), DMEM-F12/1:1
Br R WA R 2% i, U RI G 4 1L T (Hyclone 23] ), 2R
F1 i (Millipore /A /] ), RIPA #2473 , PSMF, [ FRLIYLH
— P B (Beyotime ) , T il it , PVDF i ( 32 [H Invitrogen 2%
F]),BCA & AE ikl & (£ Sigma AF]), EF MARK-
ER, WERRFEHIEIF (Roche), PCNA ik, WifRft AKT Hifk,
AKT ik, GAPDH /& (Cell Signaling Technology), [Fl%:4%
(2D-RWVs-ISME, 1 & fjii K G BHIFI 2R by ) , i TAE S (R
HREITEH AR 7)), CO, B 3748 (S€E Thermo A 7).
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BT 3TCIERE . B 2 KA 1R, AR A A A ) 90%
LA A AN EDTA B A AT AR . 1B 3-6
FREXFEAE R I A A0 B T8
122 EFFEMKBERNEL R 2D FEEREAT
MC3T3-E1 40l AN I0F9E . [EIFE 2420 1.5 cm, 5%
TR 24 r/min, [PIEERT[E] 2 24 b, FBREEE MC3T3-E1 4175
A6 N okIEFH DMEM-F12/1:1 #5323k di4 . 76 6 FLAR P B 4y n
AR B YR BN g A b LA 2 mL
YR BESR, FRAm ST S BE I 2R A . 7 [ 15 5
PP SR SR T 37C A T B 6 FLAR P Bk A
N 1 10 S B A Y, HE P AR A — T 1) P9 T 35 500
a3 5 S A HE I 2R 0 R R HEA R M2
BF 2D [nl56 2% b, X IR 2H (CON) A7 3 B [ml 5% , #5540 4 e
(MG) TR 15 | [0 58 B 4 AT AR A 2154 7R R A
1.2.3 Western blot # 3] ~ Western blot #%{l] p-Akt, Akt PCNA
TR FRE MC3T3-E1 40828 11, in A2 g i 550 A
T 2 Tt 1 1) 700 B Lk R A, BCA il B Bk B2, JF A
loading buffer Z# 10 min, H 40 pg £ 5 FAEE K 15
JE 90 V Hi ik 30 min, | 5 120 V HLJk 90 min, H HLFER , 415
£ 4 b, 430 A p-Akt Akt PCNA itk (11 1000) 4C i3 &
7%, F§ TBST F4r k¥, il HRP FRic FEHife —Hi(1 @ 5000)
Ji¥E 60 min, TBST 3%, MIA ECL RGHHHAT ROGIEHHEIR
Fo SR Image J 3F50HT BUG S50 IR BE (BT H380 8 AR
g
1.3 FitEHiE

SRR SPSS 17.0 SE 44t A 1401, PIREATH] I
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Fig.1 The expression of PCNA in MC3T3-E1 cells was detected by
Western blot. **P<0.01 vs CON
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Fig.2 The expressions of p-AKT, AKT in MC3T3-E1 cells were detected
by Western blot
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Fig.3 The expression of p-AKT, and AKT in MC3T3-E1 cells with SC79

were detected by Western blot.
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Fig.4 The expressions of p-AKT, AKT in MC3T3-El cells exposed to
simulated microgravity were detected by Western blot. **P<0.01 vs MG
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Fig.5 The expression of PCNA in MC3T3-E1 cells exposed to simulated
microgravity was detected by Western blot.**P<0.01 vs MG
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