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WE: B RS EE SRR T, WA R BUE iRk OCT-1 iU B ThREMF I, ik 4% OCT-1 41
BEAITE 1% 298 EBRARYE £, IR 2 x 107 A/mL, SE343 8 1.5 d BI4L, & A 40 R0 FR4H 200 /min
170 500 r/min 41, 200 r/min 4150 500 o/min LIBLCHNE 3 hx 1 3K/d, X RALFEI A & TR ECAMERI IR R
#H  1d 200 r/min 25 Col T PHPEYL R A ISR ,1d 500 r/min ZHFE EI85R , K EY,5d 200 ©/min 25 Col T PH{EYL (B
FRF 5d 500 r/min 4, BB A TS PR BRAEBEER B (ALP) | 1 BUKJE (Col 1) VB¥5E (0C) runt FCHEFH T
(Runx2) WERFXESELEEH L. &t BO02-MITHaRNES. 2SR EHE OCT-1 &5k
E BEEHEN , IF TR —Fr# KR E IR I 3.
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Effects of centrifugating pressure on the function of preosteoblast
OCT-1

BIAN Qin"*?, YANG Zhu'?, LIU Shu-feng*, CUI Xue-jun'*, LIANG Qian-gian'?,
ZHAO Yong-jian'*, LU Sheng'?, SHI Qi"*, WANG Yong-jun'?(1. Longhua Hospital, Shang-
hai University of Traditional Chinese Medcine, Shanghai?200032, China; 2. Institute of Spine, Shanghai Tradi-
tional Chinese Medcine Institute, Shanghai 200032, China; 3. Institute of Integrated Medcine, Huashan Hospi-
tal, Fudan University, Shanghai 200040, China)

Abstract; Objective To investigate the feasibility of simulating gravity pressure and observe its effect on preos-
teoblast OCT-1 by centrifugation. Method OCT-1 cells were cultured in 1% agarose gel with a final concentra-
tion of 2 x 107 cells per millilitre. The experiment was divided into two groups according to the duration: one day
(1 d) and five days (5 d). Each group was further divided into three subgroups: 0 r/min ( control) , 200 r/min,
and 500 r/min. The 200 r/min group and 500 r/min group were centrifuged for three hours once a day for one day
or five days respectively. The control group was kept in the same environment without centrifugation. Results
The Col [ positive staining was slightly strengthened in the 1d 200 r/min group while it was even more strength-
ened in the 1d 500 r/min group. Conversely, the positive staining was stronger in the 5d 200 r/min group than that
in the 5d 500 r/min group. The markers related to osteoblast differentiation such as Alkaline phosphatise ( ALP) ,
Type | collagen o2 (Colla2 ), Osteocalcin (OC) and runt-related transcription factor-2 ( Runx2) mRNA expres-
sion were all up-regulated after centrifugation. Conclusions Centrifugation is a practical method for cell pressure
and plays a significant role in promoting the differentiation of preosteoblast OCT-1, which can be used as a new
method to simulate the gravity.
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VISR EEPHEEEMO, MEOK
RUENARESA S SBE B ER, TE 5 KU
BB B RTR . M TR SRS TR 5
B ARG, R A ST Al B RS T AR
BIBUONLE AR HE A BRI . X THMES(107° ~
10° g) TR K5 | B RESMOE D186 R M
PR 3 & SRR 3 LA B
53T RS RN I A BRI B RGBS >, H
BEE PR N S (BE) X B MR ARGE .

2 & i R 2 AL HLAEE" | R A K
JESI AN BT RS A A F RS
oo BT AN TT ZN B HIFRIR ORI T 40
SR S PR T DR, A S 6 7 B2 R o Lo I i JEE
a SRARINEE g g X — fa] B B S, 3RAG— b
a1 52 R AR LA P 7 9

1 HRSE

1.1 #fask

HTRE 40 Bk OCT-1, k¥R T B4 R W3l 1
SV40 FHHEFE (OC-TAg) /NRM kBB (HEXED Y
BRI 5) P,
1.2 X5

S 55 2 T H (Gibico, X H ) (I I 7 &
( LEEAAEYREERAR) BG4 IE (g
THEYREARAR) SH(MEER HER R
KEEE , Gibico, E[H ) | R 1 B ( beyotime, #§]) |
TENEHE (Biowest, B ) ALP 5 & (B mt B MAE D
TREFRI) .4 M RNA #HiIR iR & (HR5:
DP430, Jb 5t AR AE AL BH A FRA | ) e 44k
Fl e (FRIUH1E) Col I —4i(abeam, £ ) %,
1.3 SCIR{UEE

B SRR (SANYO, A ) [ & B ol
(%45, -7%) .SANYO-MDF-J281AT-80 °C 4B i vk
I AE £ (Faleo) | B 0l Allegra X22R ( BECK-
MAN, %H) (B0l LE-8OK B B L AL AE B H T
43HT RV HITACHI 7170 4x H shA: Ak B ( A 3z,
HZ%) \DU800 51T ( BECKMAN, £ H ) |
DK-S24 AU HVEIR/K IR 5R ( LI A LRk & A IR
2AH]) MK- T AUESHR Y ( Dynex, £ ) 5,
1.4 Zmfasr4

1 dARS d AWANE, BHRIETR R

#H .200.500 r/min JE 34
1.5 XWHE
1.5.1 SOREFFMBEHFEF %

1 g HUIRHHA T 50 mL B4k, Bl 2% 5 v
BB MG 2 1%) , MR EE R, R
PP 50 mL B.LENBAIT R, BE 10 mL, B2
BHIGERE , ¥R BB BRI b 5 kom
1 min BiA]ER{L
1.5.2 SGRERFENE T ik

500 mL #B &K 5 fE DMEM-HG 3532 2% T8
13.4 g(1 4812 1 L &) ,0.22 pum 3 IR L BB R
B, 1120 mL B4R 135,10 mL =41, 4 CIRTE.
1.5.3 it

MRS P PR R B P R af &, 3
HLIE AL MR UIIE , T AU B 3 e A B IR UL e, vk
FEHN4 x 10" A~/mL, RS 1.5 mL B0
(X0, B S EHEELE) P, 5% 200 pL,
2% FASHERIAL IS HI B 40 C Aoty R IA R 5%
RS T 4IRS, o 40 AL TR 5 10 T A 3R
Rt 37 C, BAFHHAMEE N 2 x 10" 4/
mL, BEARHEHE BE Ry 1% , B A 2 W - B R il fR 7R
7400 pL,

1.5.4 wmpk s

TEA 2 YL TN S MU AE 4% 2 58 F B [
20 min, K PR, KTV o 432 RNA WA E
AL PR R o
1.6 #&MEHR
1.6.1 HE % &,

WS K, AR L A G 2 min, i
KBEBWE T GEE T L,

1.6.2 Coll ZEMBAERIELEE

B R E A 3% H,0, 5HEEL : 50
B E 15 min KER RS ALY EE, PBS Ut
2 min x 3 Y%, FHE K 154k 10 min, fill 5% BSA £}
Wo RETLEYIE Col T (1 : 200 #i %, abeam, 3
), 37 CHER 2 h,PBS 2 min x 3 1K, INFEIEHRiT
I ZH1,37 CHOLIET 2 h, KW ¥E, 50 B e
TWRE I
1.6.3 real-time RT-PCR #]

(1) 2Hj RNA 42 #7006 20 BEAE
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(2) 51t 1,

£1 IR ALP, p-actin,Collo2,0C,Runx2 5| #i& it 5l
Tab.1 ALP, p-actin, Colla2, OC, Runx2 sequencing primer of
mouse

Genes Forward primer Reverse primer
ALP TGACCTTCTCTCCTC- CTTCCTGGGAGTCT-
CATCC CATCCT

) GGAGATTACTGCCCTG- GACTCATCGTACTC-
-actin
B GCTCCTA CTGCTTGCTG
Colla2 TCCTGGCAATCGTGGT- ACCAGCTGGGCCAA-
0
« TCAA CATTTC
oc TGCCCTCCTGGT- TTCTGTTCCCTCCCT-
TCATTTCT GCTGT
Runs2 CCATAACGGTCTTCA- TCTGTCTGTGCCTTCT-
o CAAATCCT TGGTIC

0 r/min

s

200 r/min

1.7 GitA&x

% SPSS16. 0 Geitor ik {4 #EATAL IR, Bl 3
DAYSEL = B2 (% £ 5d) 78 , B AHEE 18] 19 AR
R R 20 k. X &EEEHT
52 IE S ER S, K g K #EHX @ =0. 10, P >
0. 10 5%dE 257 KR B IES /i, JrZ558, %
FH LSD 4658 5 75 22 A7, SR A Turkey A5

2 &R

2.1 HE:#fmgg

Bl 1 d: 54 (0) A E, 200 F1500 1/ min
JESJ A4 E 3G hn, 500 r/min T ER @ (LA
1A~C), B0 5 d: 5X 4 (0) 48,200 Fi 500
r/min I A 40 ELE 3G N, 200 /min [EJEE B
(W 1D ~F),

500 r/min

Bl1 1% ZHEiE#E-OCT-1 48k HE 3 ( x100)
Fig.1 HE staining for -OCT-1cells in agarose gel of 1% concentration( x100)

2.2 Coll REWNFBLER

1 d 4. 5% A AE L ,200 F1 500 +/min 74
FOL B AR IEH M A H5R, 200 r/min EJJ4H
bk 500 r/min JE JyZH M5 ( WE 2A ~C), 5 d 4AH:
200 F1 500 r/min & Jj 4155 B A0 38 1E 3 41 B B3
58,200 r/minJE J74H Y 500 r/min JR J74H A pE R £,
AR LE 2D ~F)
2.3 Real time RT-PCR &£ 5§

1d 4. 5% M4 LH,200 /min F 74 ALP
mRNA Rk @& LR (P <0.05) , A X IRA R 1.2

%3500 r/min JE U T WBEZEF (WK 2), 200 F
500 r/min JE 734 Coll a2 mRNA k¥ B2 FiE (P
<0.01) , 53530t HR4Lf 1.7 50 2.1 45, H 500
r/min JE 77 41 kb 200 r/min FE H 44 L (P <
0.05) ,200 r/min JE /120 OC mRNA £ 8 i
(P<0.01), 250X HE41 1 1.3 £%;500 r/min Jk F
AXEFER, 200 r/min JE f74H Runx2 mRNA £
REE L (P <0.01), 25 0%t AR 3.5 4%
500 r/minE I LB EER,
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200 r/min

500 r/min

B2 1% ZRAEVE-ZHAE Col 1 AL FRE  ( x200)
Fig.2 Immunofluorescence study of Col | ( x200)

5 d 2 5% B4 A ,200 1 500 r/min FEJj 4
ALP mRNA £3K¥BE F (P <0.01), 4751 8 %f
FREARY 1.2 A5 A0 2. 8 4%, H 500 v/min & Jj 40 Bk
200 r/minJE S2HAE EVEH (P <0.01) , 200 F1 500 r/
min JE 72 Colla2 mRNA FiEH B E FIFE(P <0.
05,P<0.01) , 5 AXT R 1.4 £5F01 3.4 £5; H
500 r/min/E 74 L 200 r/min JE A EF (P <

K2 Z4HEZF OCT-1 4158 ALP . Collo2 ,OC . Runx2 EERIEE

0.01) ,200 1500 r/min JE JJ41 OC mRNA £k 8
2 FJE(P<0.05,P <0.01) , 5B 0 B4 1.2
fZHI 2.1 £%; H 500 r/min JE J14H L 200 r/min & )
2047 FIR(P <0.01) , 200 r/min JE #7420 Runx2 mR-
NA RBEE LW (P <0.01), 3T AR 3.6
%5500 r/min JE HHTLEEZER

Tab.2 ALP.Collo2,0C,Runx2 genetic expression level in 3D culture OCT-1 cells( X + sd)

415 ALP Coll o2 oc Runx2
1d 0 t/min 345.54 £2.33 20.36 +4.63 2026.67 +32.02 21.43 £4.77
1d 200 r/min 421.41 £23.87* 34.85 £2.21** 2650.41 £83.51* * 75.28 £7.27**
1d 500 r/min 335.28 £9.57 43,30 +3.38**4 1929.91 +74.18 14.86 £1.88
5d 0 /min 102.25 +10.09 33.57 £7.48 471.94 £25.68 34.13 £7.89
5d 200 r/min 127.11 £4.63* * 46.24 £2.53* 549.46 +36.35 * 124.28 £17.77* *

5d 500 1/min 284,37 +10.69* * A4

115.19 +6.19* * A4

1005.17 £75.74* * A4 24.19 £2.69

¥ 5[A dO r/min ZH LK%, * P <0.05 ** P <0.01;5[F d200 r/min 41 [t4;, 4P <0.05 44P <0.01

3 itig

3.1 B nEER TR
HTFHIZFHERSEHREERERED, &M

B ARSNINER R g & R, L H 2T

AR A R TREFMN A BT U5 e s 41

JEAE R B , AT T 22 B LUR BRI K
NAMBTZ A 1 . ASKRTESE S SR INET X
JG , SRR I [N 32 B ) TR PR PR B, 2=
TR DI , BT R R ) e BB, S A
3 PR
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=3 @mmEAFRILRER
Tab.3 Comparison of different cell pressure methods

g% WE R ‘ .
mErA o e S B AR ok et

BIE  fE W Al AREE EMEENG  f APREER, kAT 5% CO, IR
\, o ARRCRE AWRREE | SPEEERE, SR 5% CO, TR, Wik
WA mE W R B

FEE] 5% CO, W, MR A SR (LA A

S WE B AT R Bl

-~ ) " ) AR , HX A B
BOME  FE w AT EEL [ ESEEERAS 37 T,5%CO0,

MFE 3 FIAEH, BRI T B E
8, AT, AR AT ER G E . oA
T BRTTRER IR W3R, Tk 3] 37 C,5% CO, ¥
B, AR R, PHLZEE
3.2 =ZHIEFHLEN

o5 4 M PN R e 7 R T R — P B - IV A
MOB BT, e 2 — S R B R B 4 F X DL A% =2
MIAEBTU I M REEIEEEEMIER, MER
YRI5 , f @ AR X A M = A A e (HN
JEREIRAAIMAE , A0HO A Bh R B BB -7 M B
THERER BRI EPRRES) , R I5 EH
M “iB 37 AT e S R A A T A BT YD

B 55 25 SCERWT ST e 77 %) 4 i 5% i B AR e 43 = 4
FEFR, I R I = AR5 7 40 M X R 7 W B B R OR
Fogeg it AL BT T 45
YT g, FLAE AR ST T SCER M ARGE .

HHM =R THELRE, M
B, HAEA B OB BERE R Mg
BER . ARSI B IR R s , AR IR E Y Y
RIESC T & B, 40 2 o vk W 258 B B s b 3R |
Mo WL, & ZRER, REHTESE T X
[12] ditiE.

3.3 #MERNENEEX

T RIS Col T AR S 0B ™) IR S 4
ARG P A L S I S R SR . IR, A S
435 FA SR 95 real time RT-PCR 4610 T /T A%
HYIA Col I 8 /I AEFERIXEN o

TRPEREIRES (ALP) Hy BB B 400, B
HB- L R M EE AR . ALP ISR B
B AN B M EE AR, X PRI BT

RE— M Y

BFHER(0C) B—MEEMTHEINIEREA,
R BB A L R S AT AR, W I AR 4 B 1)
BB AR M B B B T

Runx2 , XFx Cbfal , & BB REFF AR E
T R BT RARICHIIN Coll ALP ‘B HiE F 4%
HE 3l F#R A7 7E Runx2 I &5A 0 8. AT ACE 4 i
1) SRR A A AL TR Runx2 % 0%

CERTRIE , R R RIMIER T, 2 e s -5
W) FE S 4R ) - A% L, 2 5 R F A48 TGF-
B1.Runx2 HI Col 1™, OCT-1 25 SLB 40Ma, 4& F
B8] 76 R A0 1) B AR R AL i — A B
I, AR AR T B AR EE ] ALP Col T ,0C
Al Runx2 , TGF-B1 B T4 i fl 26 1 47, W R X
R .
3.4 B0 HnEEX R S 4 AEdk OCT-1 K%M

SCE RSB, BLO N E 1 d, 4R BP AT AR,
BRI RSN Y Col T, 31X 5 30k
B M 7 W] DR 4 M S R TR AR B A Y
T, DA 40 B 2R, 385 PR A e AR AR A, B
VEFIMLHI AT i@ s B b B s g 2™, B
Col T #% 587K Ba 5% SR Wy 3G AT 3 fin T Sy 525
SEIZER B R 200 r/min FE AT Col [ 1
AP MAS 3 T 500 r/min s F7 4, 3% A §8 5 4 0
1= (500 r/min) fi AR B R K, (HiZ & T
AR RE ) Z B EZ I H A . TH A E
FAREFE n ALP.OC F Runx2 #EXF 200 r/min fF%
B R, I B, xR R 3 500 r/min 2
MAHE, FEIEASE L, &0 0K 2 340 M3 7
ALP 34 Z e, 5 & I A I B 55 15 ¥ 5k 13 TR UR
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R, GRATE BRI, /N B E AR HE
BE . SCHREAIRE, X 40 A 5 A 4R 2R R F A
PR MFIREAEA T REET™, Xt vk
B0 I AR 4 B ST R R AR TIE

BLINES 4, 4B AR ZEE ALP F1 OC B
= LA, RS A3 in, 5, X P E
AR EAR—F, IR ALP 5 OC A f¢E B R
WeBIARSERE) ) AR, Coll a2 mRNA FEik7E 500 1/
min JE 8 K 4 B3 E1E, 1 Runx2 mRNA £ 350
7£200 r/min FE S4B 3% LA, Runx2 3% FKFAE
fba 5 HA 3 HER AR, #2778 Runx2 1] fEA 2
EARIHABEHXEANZERETF. BE%¥L,
200 r/min Ji 7 20 40 Jif 34 58 5 B 8, Col 1 AR RE %%
BOUERZERTHAREKERAE, AHEAN
HO8 1 ALP BHMETE% L) 500 v/min 45 % ,{H
PR 200 r/min & )8, aBARKBIE O INE,
/NFIERE 77 (5d 200 +/min & F7) X A7 5B 40 H 3%
P R RS E R TR AR E .0 (5d 500 o/
min JEF7) ; ]G & FEAR BB A 56 35 IR 323K O TN (B
= R BRI REAZ 0 SR

/NI 77 (200 t/min JEF7) % T Coll a2
BOTET E BER B B, 3T A R A R
ALP.OC I Runx2 & [H {835 A2 B 4 2 A
YEFT, H 98 s B ¥ B B A8, DA Runx2 b i
BERK, X R S BLL B kAR, 1 dfs5 d
ot AT B AL T B B B, i AR B A A Y S
WA S K A ZE 1k, B Colla2 N KR fbth
BAR TR IE W B ERN KM K
FIEE S (500 r/min JEF7) %F Coll o2 FEFH (1Y
PR A R R, B R R TR
Xt ALP F1 OC F 5 #1877 £ ZAARBLIE B , 7T A
S AT R B e 7 1 S T A A A 4 iR R R
T, 38 43 S A B S A DR LA [ 4T B 4, THT W
WA TR RS E FERNEXEANRE. 410
Bk, K/ 1R F T 40Me, 400 o st B S
PR AN A B 5 /NI B A R R B 3 B
BEFERAAHCE D RRE, TAREE 3
WA e,

Ak, BT RO RS I IR B AR A 26 °CL B
Xt AP 4 TR R, B el e S0 LR 25 R
B

4 #it

LR — A RAT MARI R . O EREIEEE
T BARMAE, BT, AR, AT 2R B
HbomfE T : BRI LR, TEBE 37 C,
5% CO, WA, RREIF P e R4, FHZE R, B
O I FE 35 %0 1 BB 4 OCT-1 B 4 b A — i fi2
B KA E /R T40H, 408 & ot 3L
SCHEPE I SRR N B 5 /N3 B ) A R BT 4R
RGBS T R S B B RIK, TSN B R )
BB A A AR o
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