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1 E BRI IRA S - 2(cyclooxygenase -2, COX - 2) & ik 5Tk X B R B0 Fra R AR ALE] . Ak Do
5 5 SVA0 55 A K T 4 B A% K A4 R 4B 29 i (mouse chondrocytes immortalized by SV40 large T antigen, MCT) % % & 3k 49 %
", ¥ MCT 28 E 32 °C \CO, 3K 8% o tm BiL3E I 48 M AT 370 45 MCT L& % £ 80% iF, 5 E T 32 C F (32 C3z4a) Ao
37 CTF (37 CHARM) U LITHR, 3B/ T2h )6, RAMES E BMAIE @I &5 T R A CIAS X8 40 it 1% 547 £ Sl
Tk iR 2R, i A AR AR IR A H 3L MCT 49 RNA , i% 3% 3 & £ A £ 812 8 PCR 43 MCT  COX -2 kR &G o -
1(X) [ Collagen alpha —1(X) chain, COLIOA1 ] 4§ mRNA & &K F; 3R BE F ILP MCT 89 %% G, R A &G ST i k40 MCT
COX -2.COLI0Al #9%& & £k K-, @ik COX -2 4 F] NS —398 44 F A 415 %, 4 MCT 238 % 32 °C .CO, #JE 8% # 4w
H3E TR 46 M BEATHE IR 45 MCT JC &% £ 80% B, 45 8 NS —398 43 4 0.2 pumol - L™' 1 pmol + L™ 2 pmol + L™" 10 pmol - L™
20 wmol + L™ 25 pmol + L™" .30 wmol + L™ 40 pmol « L' .50 wmol - L™" 60 pmol - L' 4 MCT %34 10 A~FFa4L, 57| ﬁu)\%@@:
R R JE R NS —398, % G s B AN SRR ZF B, F37 C TR 24 h g, 32E 5L MCT # RNA, i # F /5
S8 %% PCR # MCT ¥ COX -2 # mRNA &%, iAo i ik NS — 398 2 COX -2 & ik 49 A 4740 9% . 37 NS - 398 %
fe ) AT MCT K H R 6w, vAQ T NS - 398 R ARKE A 2 18, 547 NS - 398 sz 4 47 4 sR Bt MCT £ % i 3 69 % w1
F MCT 238 5 32 °C .CO, K JE 8% b 4m L3 30 46 Mk 4T38 50, 45 MCT JL &% Z 80% B, 42 18 NS - 398 43k JE % 0.2 pmol -
40 pmol + L™"4% MCT %% 0.2 pmol - L™' NS —398 FF%i4» 40 pmol - L™ NS —398 FFALL, 4 5 hu A 5 4k A2 R Fl 3k JE 49 NS —
398,# 28 37 °C .CO, R 8% &9 4m Je 3% I 4A M4k S35 3%, 3597 72 h Jg R A O ¥ 7 % 0 & 2m Jo 4k A%, 46 MCT + COX -2,
COL10AI # mRNA Fo % & &k K-F, KA Person 48 % 547 i% 5 #1 COX -2 mRNA % i & COLIOAl mRNA & k%5 MCT %6
AR, R DB EX MCT X F RANFw, 32 CEH MCT £ I AH L3R A ,37 C3z sl MCT £ A Re KK
A, 37 C3FH4 MCT sk R KT 32 C3z3a 0] (2336.19 £24.69) um’, (1 195.27 +13.28) um®* ;2 =70. 488 ,P =0.000] ,COX -2,
COLI0AL #9 mRNA #= & & A5 85 T 32 C# 54 (COX -2:2.09 +0.26,1.33 £0.35,: =3.019, P =0. 039;2. 37 £0.26,
1.58 £0.19,1=4.249 P =0.013;COLI0A1:2.32 +0.34,1.41 £0.21,:=3.944 P =0.017;2.56 +0.28,1.59 +0.17,1=5.129 ,P =
0.007) , @COX -2 #pf)5] NS —398 ¢ JAE#PHFIKE, 37 C T34 24 h 5,11 28 MCT + COX -2 45 mRNA &k Bk, 27 A
%3t 5 ZE N (1.00 £0.11,0.89 £0.09,0.81 +0.08,1.24 0. 13,0.63 +0.06,0.69 +0.07,0.71 +0.07,0.70 £0.06,0.43 £0. 04,
0.85 +0.09,0.84 +0.08,F =38.074,P =0.000) , 40 pumol - I.™' NS =398 FHi£8 MCT F COX -2 4 mRNA % ik 4% T x4 B8 40 Fo
AR E NS —398 FF748(P =0.001,P =0.001,P =0.001,P =0.001,P =0.002,P =0.001,P =0.001,P =0.001,P =0.001,P =
0.001) , NS -398 s k47 ik B 3F MCT & FH R Yoty 24745 %, 3575 72 h J5,40 wmol - L™' NS -398 F 2L MCT 41 it
AT 0.2 pmol « L' NS - 398 FFA4L[ (995. 64 +10.98) um®, (2 011. 07 +20.52) pm’ , 7 = 70. 488, P = 0. 000 ], COX -2
COLI0A1 # mRNA #= & & %5 33/ F 0.2 pmol - L' NS —398 F#41( COX —2:0.39 +0.04,0.99 +0.09,: = 15. 988, P =
0.000;1.53 0. 16,3.97 +0.40,1 =9. 810, P = 0. 000; COLI0A1:0.49 +0.05,1.01 0. 11,z =11.258 P =0.000;1.09 0. 12,
2.74+0.29,0=9.106,P=0.001) , Pearson 45 % 574 £ % % ,COX -2 mRNA & iz %15 COLI0Al mRNA % i5 ¥ COX -2 mRNA
A i5% 5 MCT 4 fith A COLI0AT mRNA & ik %5 MCT @tk A3 2 EHMX (r=0.552,P =0.011;r=0.658,P =0.001;r =
0.590,P =0.003) , Z&5it:#p#4) COX -2 £ ik a b 34 2k 20 I & & A3, £ AE A ALH 5 COLIOAL Rk FiAA £,
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ABSTRACT Objective: To investigate the effect of inhibition of cyclooxygenase —2( COX —2) expression on the growth and maturation of
chondrocytes and its mechanism of action. Methods : DTo analyze the effect of temperature on the growth and maturation of mouse chondro-
cytes immortalized by SV40 large T antigen( MCTs). MCTs were cultured in a cell incubator at 32 C with 8% CO,. When cell confluence
reached 80% , cells were divided into two groups and cultured at 32 °C (32 °C culture group)and 37 °C (37 °C culture group) ,respectively.
After 72 h of culture, the morphological changes of the cells were observed by an inverted phase — contrast microscope. The cell image analy-
sis system( CIAS) was used to measure the long diameter and short diameter of cells and calculate the cell volume. The RNAs of MCTs were
extracted from duplicated wells,and mRNA expression levels of COX -2 and collagen alpha — 1(X) chain( COL10A1)in MCTs were detec-
ted by real — time quantitative PCR after reverse transcription. The total proteins of MCTs were extracted from duplicated wells,and the pro-
tein expression levels of COX —2 and COL10A1 in MCTs were detected by Western blot. 2)To screen the optimal inhibitory concentration of
COX -2 inhibitor NS —398. MCTs were cultured in a cell incubator at 32 C with 8% CO,. When cell confluence reached 80% ,MCTs
were divided into 10 groups, added with the same volume of NS - 398 with final concentration of 0.2,1,2,10,20,25,30,40,50, and
60 wmol/L. An equal volume of dimethyl sulfoxide was added to the blank control group. After culture at 37 °C for 24 h,the RNAs of MCTs
were extracted from duplicated wells. The COX —2 mRNA expression in MCTs was detected by real — time quantitative PCR after reverse
transcription ,and the optimal inhibitory concentration of NS —398 on COX -2 expression was compared and screened out. @)To analyze the
effect of the optimal inhibitory concentration of NS —398 on the growth and maturation of MCTs. The effect of the optimal inhibitory concen-
tration of NS —398 on the growth and maturation of MCTs was analyzed with the lowest concentration of NS —398 in (2) as the control. MCTs
were cultured in a cell incubator at 32 °C with 8% CO,. When cell confluence reached 80% ,MCTs were divided into 0.2 pmol/L NS -
398 intervention group and 40 pwmol/L NS —398 intervention group with the same volume of NS —398 at corresponding concentrations add-
ed. Subsequently , MCTs continued to culture in an incubator at 37 °C with 8% CO,. After culture for 72 h, cell volume was measured by the
method as described in (1), and mRNA and protein expression levels of COX -2 and COL10A1 in MCTs were detected. The correlation be-
tween mRNA expression levels of COX —2 and COL10A1 and MCT volume was analyzed by Person correlation analysis. Results : (DEffect of
temperature on the growth and maturation of MCTs. The MCTs in the 32 °C culture group showed sustained proliferation, while those in the
37 C culture group showed hypertrophy. The volume of MCTs in the 37 “C culture group was larger than that in the 32 °C culture group
(2336.19£24.69 vs 1 195.27 +13.28 um(3),t =70.488,P =0.000), and the mRNA and protein expression of COX -2 and
COLIOA1 was higher than that in the 32 °C culture group(COX -2:2.09 +0.26 vs 1.33 +0.35,:=3.019,P =0.039;2.37 +0.26 vs
1.58 £0.19,:=4.249,P =0.013;COL10A1:2.32 +0.34 vs 1.41 £0.21,:/=3.944,P =0.017;2.56 +0.28 vs 1.59 +0.17,: =5. 129,
P =0.007).@O0ptimal inhibitory concentration of COX -2 inhibitor NS —398. After culture at 37 °C for 24 h,there were significant differ-
ences in the mRNA expression of COX -2 between the 11 MCT groups(1.00 +0.11,0.89 +0.09,0.81 +0.08,1.24 +0.13,0.63 =
0.06,0.69 +£0.07,0.71 +0.07,0.70 +£0.06,0.43 +0.04,0.85 +£0.09,0.84 +0.08,F =38.074,P =0.000) . The mRNA expression of
COX -2 in MCTs of the 40 pmol/L NS —398 intervention group was lower than that of the blank control group and other NS —398 inter-
vention groups(P =0.001,P =0.001,P =0.001,P =0.001,P =0.002,P =0.001,P =0.001,P =0.001,P =0.001,P =0.001).
(QEffect of the optimal inhibitory concentration of NS —398 on MCT growth and maturation. After 72 h of culture,the MCT volume in the
40 wmol/L NS - 398 intervention group was smaller than that in the 0. 2 umol/L NS - 398 intervention group (995. 64 + 10. 98 vs
2 011.07 £20.52 um(3),:=70.488,P =0.000) ,and the mRNA and protein expression of COX -2 and COL10A1 was lower than that
in the 0.2 pmol/L NS —398 intervention group(COX —2:0.39 £0.04 vs 0.99 £0.09,:=15.988,P =0.000;1.53 0. 16 vs 3.97 =
0.40,:=9.810,P =0.000;COLI0A1:0.49 £0.05 vs 1.01 £0.11,:=11.258,P =0.000;1.09 £0.12 vs 2.74 £0.29,: =9.106,P =
0.001). The results of Pearson correlation analysis showed that COX —2 mRNA expression was positively correlated with COL10A1 mRNA
expression and MCT volume ,and COLIOAT mRNA expression was positively correlated with MCT volume(r =0.552,P =0.011;r =0. 658,
P=0.001;r=0.590,P =0.003). Conclusion ; The inhibition of COX —2 expression can inhibit the growth and maturation of chondro-
cytes,and the underlying mechanism is attributed to the down — regulation of COL10A1 expression.
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SPGB 2 o ST B BB DT Y A
fiff —2 (cyclooxygenase —2,COX -2) &=—FifA SN, 5
HTF IR 2R B8 BOC 2R D), TR ST S LA e & 2B
JE A EE A M A BRI, COX -2
TEME N LB DL BB N s R bk AR
FATT S AT HE— SRV COX -2 SHCE AR
SRR A SCHLT], FRATITRE 1 I IS, BlS Ik .
1 #HR5NEE

1.1 SKEe#FAl SV40 S 3RE R T Sl Sk A4/
FRAKE 20 il ( mouse chondrocytes immortalized by SV40
large T antigen, MCT) Hy bt 5t tp 5 AR W RHEL 8 7
fefit,

1.2 KIKF  DMEM KiFedk JiG 4 108 AR 1 il
(€[ Gibeo A ) BEEHUEYRE N - W LYl
(streptavidin — perosidase, SP) ¥ 593 20 AL X7 & (b
SRS EIBARA R A , S ot G 1)
& (TLIR B AR W H AR By A R 7)), TRIzol 4251
(92 Life Technologies 73wl ) , #MJEE A iy s il 10 %
SEHlE 525 PCR SYBR PRemix EX Taq 5t 6 2
Ptk COX -2 —Hi( B4 TAY) TREARMR S AR
23H))  BCA # F I s 10 & ( LI = RAEY
BARGRAE) I BIRIEEH o - 1(X) [ Colla-
gen alpha — 1 ( X) chain, COLI0AL | —¥$7 . B i E. 1k
Y bnic fe s 3k G 41 (35 [ Santa Cruz Bio-
technology 7~ #] ), COX — 2 i 4 5] NS - 398 ( &
APEXBIO /A7) .

1.3 RIS A0MEsEFRAE (REFER AR @
F ARG (Bl =P A IR AR, P61 E &
PCR AL G LIk R 58 (£ [E BIO - RAD 2AH]) , BEIE
AR F# 58 (£ E GENE AH]) .

2 7 &

2.1 EB|WHE

2.1.1 IpHri X MCT & & BRI 25T
2 36 fLAR I A SRR B 8% JiR A L ) DMEM B4
IRk, WA B Y MCT Hefh 185 77 S, il & 7 IR
32 °C.CO, HJZ 8% Wy Zm IS SR G N AT R I 1%
MCT LA 2 2 80% i, K 1 H 6 fL A 4k 22 78 i 2
32 °C .CO, HJEE 8% RN B SRAH N #EATRE 37 (32 C
iRl ¥ 55 1 B 6 SLAUHCE TREE 37 C . CO,
J 8% LML IRAR N EAT1E IR (37 CHiFR4L) s 135
Ld B 1 RIEFRAE. Bi9R 72 h )5 15574k,

PBS J&¥E 3 U, A B AR 1 A6 5 WS B MCT5 2R ]
SP ki Tyt s , TS B TSR MIE A, I
K HT CIAS S 248 i 1A 43 Hr 22 G0 D0 o 4 A2 L
7 A AR B A AL BRI 4 S LEF
FEAOLEF T BEHLINE 20 2R A EE . o AR HLAS
52 AL MCT 1 RNA 395 5% J5 SR HI S ) o 1 PCR &G
I MCT 1 COX -2 COLI0A1 ) mRNA 223k 7K ; #i
B S £l MCT (1) S50 28 1, R FH AR 1o B 3 32 46 1
MCT 1 COX -2 .COLIOA1 [{7E F4 221k K.

2.1.2 ik NS -398 ek B—E =
MCT #5805 6 fLAR A, T 32 °C .CO, ¥ 8% 1)
UM RE SR N AT IR R A ML G 3R & 80% I, 4%
HH NS —398 ZLkE M 0.2 pmol - L™ '.1 pmol - L',
2 pmol + L™ 10 pmol + L™ 20 pumol « L™ 25 pmol « L7
30 pmol - L™ 40 pumol L™ 50 pumol L™ 60 pmol - L™
H MCT 4324 10 ST F04H, 43 A SEAR R [R] vk
F) NS - 398, 25 FIXT HRAT I A SF AR R — FO AR, =8
X BE S B FE A B2 45 A 1 B 6 ALk (6 A~ AL) o
6 FLAE TR 37 °C .CO, HRBE 8% M4 il 15 546
WHEITEE FR . B5 9% 24 h g, 3RS B AL MCT 1y
RNA i % 5 J5 R FH 52 B € & PCR A i) MCT
COX -2y mRNA Fikig, L AL NS - 398 )il
MCT H COX -2 Fak ek

2.1.3  Jpffr NS —398 S fEifil ik B xF MCT % & 1
BRI LL2.1.2 Hh NS - 398 ARk B X R 43
B NS —398 Sge {41 it o B2 XF MCT & & B 5200
B—E 219 MCT #5806 LAk N, Tl 32 °C . CO,
WRE 8% (AN ML FRAR NI AT RS 37, R A DI B R 2
80% i, 74z B8 NS — 398 2Lk BE 4 0.2 pumol « L7",
40 pwmol - L™"# MCT 434 0.2 wmol + L™" NS - 398
FHLL A1 40 wmol + L' NS —398 FHi4] , 435 A %%
RBURRIMR FE IR NS - 398, RR41 45 fik 1 B 6 fLAR (6 4>
HAL) o B 6 fLARCE TREE 37 C .CO, Wk BE 8% 1) 4
MIEFAEN AT SR . R T2 h 5 R T2 1.1 )y
P E MCT g 4 A4 FR, A5 i) MCT Hr COX - 2,
COLI0AL f) mRNA I8 635K,

2.2 HE&iItAZE SR SPSS20. 0 Siit R AF Xt AT
TRBARIAT G2 0 B o 2 FlOA A BE 15 57 41 MCT
YA J COX -2 .COL10A1 ) mRNA FI#E %A
SR LL AL 8ok ¢ A 35 11 A NS — 398 ¥k i 2
MCT H COX -2 () mRNA Fik & 1 LR A &=
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5 2253 M, AR PP 38R AT LSD — ¢ £6: % ; COX —
2 mRNA ik +  COLIOAl mRNA ik 5 MCT 4
AR AH S M 23 B R ] Person AHOC /M. K7k
W a=0.05,

3 5 R

3.1 BEX MCT ZERM MMM SHER 32 C
FEFRA MCT R IR A, 37 CHE7 41 MCT
FIETRA (& 1) o 37 CHiFR MCT 20 g fA
T 32 CHEFE4H[ (2 336.19 £24.69) um®, (1 195.27 +
13.28) um’ 1 =70.488 ,P =0.000],COX -2 ,COL10Al
i) mRNA FIEE R 5T 32 CHRFRA (£ 1),
3.2 NS-398 EMFIREMIFTELER 37 CF
524 h J5,11 41 MCT v COX -2 f) mRNA ik &
Pods, 2 5 A Gi i i L (F =38.074,P =0.000)
40 wmol - L™" =398 T-fizH MCT 1 COX -2 (¥} mR-
NA 3k HAR T 0 BEZH A v B NS - 398 i 4
(P=0.001,P=0.001,P=0.001,P=0.001,P =
0.002,P =0.001,P =0.001,P =0.001,P =0. 001,
P=0.001), W2,

3.3 NS -398 A& IR EEXF MCT £ & B #h 3 M
BISIER 153572 h 5,40 wmol - L' NS -398 T
WiZ MCT ZHEABIR T 0.2 pmol « L™" NS —398 1

(1) 32 ChEzr4l

ZH[(995.64 £10.98) um®, (2 011.07 +20.52) um’ ¢ =
70.488,P =0.000],COX -2 COLIOA1 /) mRNA #
BEFRREET 0.2 wmol - L' NS -398 il
(#£3), Pearson FH=r#rags R FE ], COX -2 mRNA
FikH 5 COLIOAL mRNA #ikH COX -2 mRNA %
kg 5 MCT 41l {£ F1, COLI0AT mRNA £k 5
MCT g AFRI 22 IEAHSE (r =0.552,P =0. 01157 =
0.658,P =0.001;r=0.590,P =0.003) ,
4 it it

COX -2 JERTHI R R G iad e rh A — > HE 2R
il , A0S JRAE A 1~ IS PN B A P A8 A S R
ST R AR o Rk B S B g & B,
COX =2 7E 32775 T 1 R SR AR 20 IR A A A v
FiAiA . Sun 45 PTHESE & B, COX -2 LR e /N
BUTE B T B ok AR v R B B B A8 AT A, K
COX -2 HEHIrm G A e B i Friaid
TR B B I N BB 5 R P B e LR 2L
e COX -2 #Mifil R sk B, R 5% COX -2 H&F KT
PG F O BT GG sk et B &
L, 4 COX —2 FZIK RE A% 18 1 18 55 AH 5 40 1t P 5
() B TR A0 K T R L T R SR &
L, k] COX —2 HYE P RERS A AR B A G it 7

(2) 37 ‘CREz41
I #EFTRZWF2HASVAORERTHRENSKENNRREHEBMEEALEREN( x100)
Kl BEBFENZWME2ASVAOREXTHRENSKENNRERBAMIESE -2 KREEH o - 1(X)mRNA

MEAMRIEER
15 FEA L/ WA GHE -2(x x5) IR o - 1(X) (v £5)
fL mRNA EA mRNA EA
37 CHFR4A 6 2.09 £0.26 2.37 +0.26 2.32+0.34 2.56 +0.28
32 TR 6 1.33 £0.35 1.58 +0.19 1.41 £0.21 1.59+0.17
¢4 3.019 4.249 3.944 5.129
P 0.039 0.013 0.017 0.007
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T2 3T CTEFR24E

11 ASVA0 imEX THENSRENNREKE

FMTREAHE -2 mRNA Rk %

215 FEA /L E AT -2 mRNA(x +5)
25 E R 6 1.00 £0.11
0.2 wmol - L™' NS -398 T-7i4l 6 0.89 +0.09
1.0 wmol - L™' NS -398 T-7i4l 6 0.81 +0.08
2.0 pumol + L™ NS -398 T4l 6 1.24+0.13
10 pmol + L' NS - 398 Tl 6 0.63 +0.06
20 pmol - L™' NS - 398 T-Ti4] 6 0.69 +0.07
25 pmol - L' NS —398 -4 6 0.71 £0.07
30 wmol + L' NS -398 iz 6 0.70 £0.06
40 wmol - L™ NS -398 J-izH 6 0.43 £0.04
50 pmol - L' NS -398 T-Hiizi 6 0.85 +0.09
60 pmol - L.™' NS -398 T-Hizf 6 0.84 +0.08

3 NS-398 FHITiEF 72 h[F2 A SVA0 FHEA THENSk&E ﬂcd\uﬁ BHEBRAESE -2,

RIRER o - 1(X)mRNA fIEBKRIEE

205 FEARF/ ARG -2(x ) RIREH a—1(X) (x x5)
1L mRNA el mRNA EH
40 pmol - L' NS -398 T4l 6 0.39 +0.04 1.53+0.16 0.49 +0.05 1.09 +0.12
0.2 pmol - L™" NS -398 izl 6 0.99 +0.09 3.97 +0.40 1.01 0. 11 2.74 £0.29
(1 15.988 9.810 11.258 9.106
P i 0.000 0.000 0.000 0.001

HECR N R R . SR, H T T COX -2 53K
B 4 e ML 1 A 52 4= B

COLI0AT 758 K Y A5 41 i vk = 1k = 3R 58,
COLI0AT Fk- 550 AN & & o Ry
AR BFSE K B, COL10AT 235 bl 5 ik b i
B 240 A T8 g 4 A KA O %Iﬁﬁﬁ?{“l -
KL, COLI0AT J2& 0F 80 N BUH i 72 v I K AL 4R
AN AR LA, 1] COX -2 J& COLI0AT Jt
R e R i SR IR 7o ARBIF9E B, MCT #£ 32 C
FREFRRBUONIEHDIRAS 78 37 C R R R R M ALK
ARZS 37 CHEFEYL MCT H COX -2 . COL10AL ) mR-
NA FIEHRIBEAE T 32 CHEFRA, JRIERRE
Ty MCT 1 COX -2 F1 COLI0A] py3EAF 5.
Sk AT 48 S 5%, COX — 2 mRNA %35 . COL10AL
mRNA ik A0 MR AR 2 [a] 1 2 1EAH G #2278 COX -2
Fl COLI0AL #1257 MCT Bk & M. A8
BT NS —398 2455k FE A B S0, 2 B NS — 398 29k
FEN 40 wmol + L™'IF, MCT H COX -2 #J mRNA 3
KRG, 3R 1% R NS —398 X COX -2 (i
EM &, T — PP KM, £ 37 CTF,NS -
398 Fe A B % i 2 B0l MCT f COX -2 1y
mRNA 1% [ (3 1k, 51 F 8 COL10AL [y mRNA
I 122k, HLRE R0 40 i i & 5 L

AWFTEAE R, ] COX -2 FahREGEHN il 4k

BN AT B HAE LA 5 COLI0AL K3k F i
Ko (HAPFAURTE T COX -2 & COLI0AL [)%
RGN AN S e A R A A ﬁ

I, COX -2 54y

240 A 77 IS 20 LR 1

—BRAWTE .
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