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H E HW EEMBMEANFUT , REMEFER T Tal- KT mIek TRk AG, B @I Hon, ik A%
WX B E AR B E AR A B E R B E ) A 2, P R AR5 R A B E ) SR E &
TR Tk R R Mt d R0 7 AT B4 A 2k EAn N 1X 107 mol/L b % ik . M FTWER T @b A%,
CCK-8 i Al A%, B 4w 038 78 F | s P B BR B (ALP )X 7 40 ALP 7&PE , 52 B 32 5652 % 3B A8 44 X R R A2 Runt 48 % 45 2 B F 2
(Runx2) . & 28 L4~ 2 6 (IL-6 )mRNA A8 %+ & i& /K -F, Western blot #5#] Runx2 4= [L-6 B @ AaxT KL KF, BR 5 EF T HTR
A A IR E N SRR T e LB AR AU Y R E  mA NS AN E S 5AMM T T IR AR B E ) AR R
FHMmAMERRTE RS A B S0, REFRRE, 5 EFEASBALE, EFEAMLFHERE WG HE ALP &
M Runx2 mRNA F=3& & 457 & ik K-F 2 %91 3, IL-6 mRNA Fe & & A8 3F Rk KT 25 BAK(P<0.05) ; BEDMK F ) 3+ R LR B 40
Ma¥g i % ALP 7P Runx2 mRNA Fo & 48 2 £ ik /K -F 2 5 4K, IL-6 mRNA Ao 5 & 4054 £ 3% K -F 8 5935 (P<0.05), 538
B Fy 2t BB LR ER  BERBE T A R SRR an e 7 ALP M Runx2 mRNA Fo & & 4857 & A K F 2 F 9 %, IL-6 mRNA #=
E ARt R KT B EBAK(P<0.05), it £ T@-m B I3 B R R b  BERBE 1 3T LA 4] s R 40 Iy 38 35 AL AR ) 5 1%
Bk T A B VT VA BCE AR G B G 3G T AR A, AR R AL 55 TL-6 K- 68 AR R Runx2 R-F 69 FH & A % .
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Effects of naringin on the proliferation and differentiation of osteoblasts co-cultured with T cells under
simulated microgravity

CHEN Jianxing, YIN Wenzhe,SUN Qifeng,ZHOU Sen,ZHANG Yalong, WANG Yi(Dept. Four of Orthopaedics,
the Second Affiliated Hospital of Harbin Medical University , Harbin 150086 ,China)

ABSTRACT OBJECTIVE To explore the effects of naringin on the proliferation and differentiation of osteoblasts in T cell-
osteoblast co-culture system under simulated microgravity. METHODS This experiment was setting normal gravity control group,
normal gravity naringin group, simulated microgravity control group and simulated microgravity naringin group.In the control
group, T cells were co-cultured with osteoblasts under normal gravity or simulated microgravity conditions. In the naringin group,
1 X107 mol/L naringin solution was added additionally on the basis of control group.The morphology of osteoblasts was observed
under the microscope. The proliferation rate of osteoblasts was detected by CCK-8 method. The alkaline phosphatase (ALP) activity
was detected by ALP kit. mRNA relative expressions of Runt related transcription factor 2 (Runx2) and interleukin-6 (IL-6) were
detected by real-time fluorescence quantitative polymerase chain reaction. The relative expression of Runx2 and IL-6 protein were
detected by Western blot. RESULTS Compared with normal gravity control group, the density of osteoblasts in the simulated
microgravity control group decreased, only a small number of cells were aggregated, and the cell morphology was mostly round;
compared with the simulated microgravity control group, the osteoblasts in the simulated microgravity naringin group formed
spindle or polygonal, plump in shape, and clustered in groups of fish. Compared with normal gravity control group, the
proliferation rate of osteoblasts, ALP activity, relative expressions of Runx2 mRNA and protein in the normal gravity naringin
group were significantly increased, while the relative expressions of IL-6 mRNA and protein were significantly decreased (P<<
0.05) ; the proliferation rate of osteoblasts, ALP activity, relative expressions of Runx2 mRNA and protein in the simulated
microgravity control group were significantly decreased, while relative expressions of IL-6 mRNA and protein were significantly
increased (P<<0.05). Compared with the simulated microgravity control group, the proliferation rate of osteoblasts, ALP activity,
relative expressions of Runx2 mRNA and protein in the simulated microgravity naringin group were significantly increased, while
relative expressions of IL-6 mRNA and protein were significantly decreased (P<<0.05). CONCLUSIONS In the T cell-osteoblast

co-culture system, simulated microgravity can inhibit the proliferation and differentiation of osteoblasts; naringin can improve the

AESTE 65 A AR 547 I H (No.S1873093) proliferation and differentiation ability of osteoblasts under this

* B—{EE Wi WS . WEFCJr i b 25 Sl . E-mail: condition, and its mechanism of action is related to the
jianxingchen2021@126.com decrease of IL-6 level and the increase of Runx2 level.
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;53 [F 7 2 (Runt related transcription factor 2, Runx2) I
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I 2 it i 24 1375 W PBS (6% S it 543 1k D8371
20210519, 1225C071, 11011-8611.,20211115) g 4 It 5T
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071019190812.,080421211029 . P0096 , 062521211026 ) t5]
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(Hk+ 0518A21) Wy F At B i A= My He R A BR A F) ; CCK-
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ALY IE H S B IE H E A AL
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