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Abstract

AIM: To investigate the effects of Nimesuli, a
selective cyclooxygenase inhibitor, on the inva-
sion of human hepatocelluar carcinoma cell line
SMMC-7721 and its mechanism.

METHODS: Human hepatocelluar carcinoma
cell line SMMC-7721 was divided into control
(C) and Nimesuli (N) group. The cells in group
N were treated with Nimesuli (25, 50, 100, 200,
400 pmol/L) and those in group C were treated
with dimethylsulfoxide (DMSO). MTT reduction
assay was used to evaluate the inhibitory rate,
and Transwell chamber assay was performed to
determine the effect of Nimesuli on the invasion
of SMMC-7721 cells. The expression of matrix
metalloproteinase (MMP) mRNA and enzymatic
activity of SMMC-7721 cells were detected by
reverse transcription polymerase chain reaction
(RT-PCR) and gelatin zymography, respectively.
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RESULTS: Nimesuli inhibited the proliferation
of SMMC-7721 cells in a time- and concentra-
tion-dependent manner. In comparison with
those in the group C, the expression of MMP
mRNA and enzymatic activity in group N were
obviously lower after 25, 50, 100, 200, and 400
pmol/L Nimesuli treatment (MMP2 mRNA:
0.968, 0.545, 0.330, 0.158, 0.083 vs 1.063, P <0.05
or P <0.01;, MMP-9 mRNA: 1.005, 0.758, 0.465,
0.208, 0.103 ws 1.075, P <0.01 except the result of
25 pmol/L Nimesuli treatment). The invasion
of SMMC-7721 cells was significantly inhibited
in group N (7 <0.05), and the inhibitory rates of
the cells’ penetrating polycarbonates were 7.8%,
28.0%, 35.6%, 53.6%, 61.4% for 25, 50, 100, 200,
and 400 pmol/L, respectively.

CONCLUSION: The selective cyclooxygenase
inhibitor, Nimesuli, can inhibit the growth and
invasion of SMMC-7721 cells and the possible
mechanism may be involved in the down-regu-
lation of MMP level.

Key Words: Hepatocelluar carcinoma; Prostagland-
in-endoperoxide synthase; Matrix metalloproteinase
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YER, H 2/ F A8 IR B, Nim 25, 50,
100, 200, 400 umol/LAE A &, 5 s 4Lk
Nim#t BAKSMMC-7721 48 ft 5 5k 49 MM P
mRNAF= B 69 % H(MMP-2 mRNA: 0.968,
0.545, 0.330, 0.158, 0.083 vs 1.063, P<0.05 X,
P<0.01; MMP-9 mRNA: 1.005, 0.758, 0.465,
0.208, 0.103 vs 1.075, 25 pumol/LAE A 4F, 3
#P<0.01); Nim4E A BESMMC-7721 4 fl. 5
% B B BS I AY Ak H B H R IK(SMMC-7721
4m B 5 AR BR B I A7 R R A 7.8%, 28.0%,
35.6%, 53.6%, 61.4%), 5B LA L&
£ F(P<0.05).
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AR, A E-2(cycloxygenase-2,
COX-2)5 Z Rt MM A . A KAHY)
KER. WATIR Y RN AN sEse sy Y, 9k
$ A Pr % Zi(non-steroidal anti-inflammatory
drugs, NSAID)XHAGTE s A7 By 1E ), 1k
FEPECO X257 ny LA g 1) AR . Bl
COX-25 /Ma X RN FUEE R, COX-2 51
KA RZEG 2 2NN, T RA
FHH, COX-21113 1A 15 J-Ja (1)1 A I 143 HH A0 130
Ji 4 5<% Huang er al''WF55ik 2, COX-23Mi51
AY DU I 5 S A0 B T R 4 A Bk
P 0 e ) 2B A, (R COX-24M IR0 i 42
R 2. AT T EFEPEIR AL
BRI JE TP A(Nimesuli, Nim)%f IT 95 40 i
SMMC-77214: K Je 4228 S 152, JF 4R Nim
Xof JHF3 20 L S MM C-772 1733 1) 26 5 4 Jes 2 11 il
(matrixmetalloproteinase, MMP)y& V¥ 521, 4>
AT 3 8 T A A it - 2910 11 0T JH 9 4 AR 2% 0
RGN S R RE (AR AL, A JH g A B 1) T 97
AT FEREH A2

1 #ERTSE
1.1 A B ESMMC-77210 1 b [F R B

(DMSO). B AN N Sigma &)/~ i, Bt
M3 BN PYZET 2w P20, B Amersco A
F P, TrizoLARNAFRAHA £ RPMI 1640
i IR A Gibeo A A 77 i, MMLVIY 4 & i 4
Promega/A 7]/ i, MMP-2, MMP-9. B-actin|
Y B T aE G, N T fiMartrigelh
BDZA A 77 i, Transwell/N %k Costar 23 7 77 .
1.2 F & AIFE41ESMMC-7721 14100 mL/L
BB IME+100 KU/LF# R 100 mg/LEERE 5
FIRPMI 164055383, #37°C. 50 mL/L CO, %%
FEAA TR BRI, A0 MR 1) 1-2 d, F£4X3-5 d,
FEARHTFH2.5 o/LIBRMGH AL, S50 or 40 X R41(A
7100 mg/L DMSO), S50 241 (R4 NN 2K FE 53
5425, 504 100, 200. 400 pmol/L[¥/Nim).
1.2.1 MTT#RINim*FSMMC-7721 48 i & K 9
#m OB A KIISMMC-772141 fd, %40 iy
WX 10°/L, Befh Fo65LR TR, LN
#5200 pL. 24 hjG i, #& BIR R 2, I
HHEAL, A R4NE AL, 37C. 50 mL/L CO,
B Rr 9224, 48, 72 him, BELINAS g/L
MTT 20 uL, 4k&:559%4 h, W LN IR, 7>
HIINDMSO% 150 pL, #F %A 10 min, Bbx
1490 nmi K AFFLIBOEEE R LI ), sk
FALBOGE ). T 5 M A=K =2, ] 2
=(1-SE 50 ZHA - EIE/ A A T 321E) X 100%.
1.2.2 fmfelz 5 & 2K R L 5 5 SMMC-772141
JH A 712 25 BE 3 RN 5 4 Transwell/N 55 HHEAT,
HARRIE LS OOk 7] T4 CRlf#Matrigel,
FEFLS0 uLIN AT I Transwellf2 28 /N E 41
M s, KR RRE F37CHELh, DR
PBSIEIE & FL. MR FIASEE /41, FHE
J5FEOR 55 A [) vk 2N i F1 G L 37 5 77 08 7 %
SMM C-772 1 41 Ja 2, 8 40 Jif % 1 41 X 10°/L,
I3 AN AL EE P E8EL200 wL, 1T = 55 5
BN TS #4 SMM C-772 1 40 i 1% 9% 135 W
600 puLAEREMH 1, A FLEE3R. 37C.
50 mL/L CO,MF H24 h . 37 2 =4k, B 2Rk
PR IR N, P JE b ) 5 JE MR A oA 2 3 A) 4 i,
2240 g/LZ 5 HE[H 5230 min. F% ARHEY: (4, Bl
BLF20005 68 R B Ry 28 A FPDsAgs
PRAT, V3028 ik 2 e I 1 R 1 4 48, SRS FRL
Y 1)~ Y R IR b e A R R 2R Re T, IR
iR, AR 3K, =0 AL 224N
i 250 - S 6 2 45 2% 40 R ) /0T A4 2% A i i X
100%.
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MMP-2 TEW4%6" - CCACGTGACAAGCCCATGGGGCCCC-3 -
R\W4E5 ~GCAGCCTAGCCAGTCGGATTTGATG -3

MMP-9 EW4E 5 ~GCCACTTGTCGGCGATAAGG -3° By
4% 5 ~CACTGTCCACCCCTCAGAGC -3°

B—actin TEV4%EE ~-TGACGGGGTCACCCACACTGTGCCCATCTA -3 -

R \YEES —~CTAGAAGCATTTGCGGTGGACAATGGAGGG-3'

1.2.3 Nim*FSMMC-77214a b MMP mRN A %9 %4
why BN HAE K ISMMC-772 140 01 X 1043 A
TR, $& LR SEs o, 29W1EH24 hE
RGN MY, #5413 T L3 3% ] B-actin s N
2, MMP-2, MMP-9, B-actin | #))741(#1). 4%
TrizoB&X 7 & i ] — 4R HURRNA, 2400
JEREACIRN Al 5 it UM RN AR T 100§
%, OWAKF20 pl: 50ligo(dT),s 1 pL, MMLV
JWHE KR L, RNA 1.0 pg, 10 mmol/L dNTPs 2
uL, RNasin 1 pL, 42°C###160 min, i VR
YA EETOCy 10 minL& B V. PCR W AA
%40 uL: cDNA 4 pL,10 mmol/L dNTPs 2 pL,10
X buffer(¥rMgcl,) 0.8 pL, . FHfg#%1 uL,
TagDNA & H§0.5 pL. PCRY 4 IGHR 414 :
96°C 3 min/i7, 94°C 455, 55°C 455, 72°C 60 s, 35
AMIEIR, 72°CHEAH10 min, [7] 545 B-actin
HEATY 8. 7620 o/LEENERE B kAT vk, &
U V=300 M3 HrAX OHMO026( 3k ifs B ) Jz ok
PE5> 57 HEMMP-2. MMP-95 B-actini )it 5 (1)
EEA 2 7R"MMP-2, MMP-9 mRNA (A% 5 ..

1.2.4 KA AR EN T mie EFik b
MMP#y &4 B ol S 56 512 B SCHR[8]: HL
S HAE K ISMMC-772 140 o, 1 5 440 i 35 )3 g
1 X 10°/L, BehpF244L15 700, e iy 85 %
WG TR, % R SZIG o 4L N 254, AReLRiR24
h J WA RS 55 WO Al v B BT I B R
W81 200 r/min, 4°C 250010 min 0.22 pmyE L
I8, CAAN B AR A HE UR HE AR, 3% I S R EAT
FE R o0 BT . B Al 4% 1 8% R B AR (F10° A 41
T S IR L vk LA ) S AR AR 2
X SDSEE FAFZZ MRS, FAET80 ¢/L SDS
RN BEIER (51 g/LIIIR), 4°CHIK, N
12 V/em, B 1R 34 10 28 AR . AR PEZZ o
W25 g/L Triton-X 100) T %6 F UK, BEHK
30 min. BERE T & 08750 mmol/L Tris
HCI, 1 yummol/L ZnCL,, 0.5 g/L& %4, pH7.6) ",
37 CIEIRIE IR R IESN18 h . LI ai(10g/LI
& O R250. 100 mL/LZPR. 100 g/LA P
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B1  NmXYSMMC-77214Bia 4 <a9 I ER.

B Y630 min, LABE (100 mL/LAFR. 100
/LA R0 2400, 5l 52 Ik W (75 5t
NIEE AT 2 A TM, 72 0004192 0004y B
Ak I8 FH I I A5 o AT R G 2 45 4 HE 1T X i
R (AME) S LT AR, BAHL YK 4 5 IRAR 73 RO
TEAR RIS PEEAT 2 S04, V& 4l AR 4y
VAE (VI =FIA M X R

Geit AL B R H P 3 5 £ A vt
(mean+ SD)#E R, A JTISPSS11.048 H 4 A1 3247 F
K5 29301, P<0.054 4i il 275 L.

2 BR

2.1 Nim*SMMC-7721 48 gL & K #9371 25 pmol/L
NimfEHI24 h)E, 40 A K24 5.6 %P>
0.05), XFSMMC-772 141l jg A= KA HIVE FH 2 52,
A A 55 A AH LENim X SMMC-772141
i A AR B M (P <<0.01,
1). Fifi 55 ISF [ R0 700 0386 o, 2 4008 9 40 . P 410
I b, SR, FEAREE. 7524 h,
25, 400 pmol/L Nim[¥40 i A= KA 2551 Jy
5.6%~ 26.5%, M{ET72 h, [F)%5 2510k BE i Fm] &
I3 R15.2% 79.9%, hik/b R 2 4t 4 A
AR AR 2R 8 ) AR R 3R R, e AR 28 5k
5o rh ik FH 254 E H124 h

2.2 Nim*'SMMC-772 14 9Mz £ 66 /1 69 %o 4%
PR R 29k FEAF 124 him, FllSMMC-7721
AR 2 B LR R 7y Matrige B, 25 umol/L
NimfEH G, 50 AR L E A6 200 7.8% (P

JRJE 5= B, 4R
COX-247 4] 7] x4
FF 5 ez &
e SR
COX-247 4] 7] x4
95 4m L 403k 04
MMPAH &%,
AT COX-247 4]
7 = A X AR AE )
WAL
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Wi AEE %2 NmXSMMC-77214BIR{E 2885 NS0

AT B An ¥k %
T COX-247 %) 7
5T VA [ AR T S5 2
RLEGAZ AR T, A
o 49 ) BT % 69 4
A AR, A
COX-24p %) 7 By
BT ERAET —
E LR, H
T 86 R A I I8
Wb s TR —.

=Ll T=EYBIRE IR (%)
WHRA 58.60 + 6.95
SRz 25 pumol/L 54.00 +3.28 7.8°
50 pmol/L 42.2 +3.96 28.0°
100 pmol/L 35.4+3.91 35.6°
200 pmol/L 27.2+1.92 53.6°
400 pmol/L 22.6+2.70 61.4°

°P<0.05, "P<0.01 vs IWIBA.

#&3 SMMC-77214BHEMMP-2, MMP-9 mRNABYZEE DT (mean + SD)

Nim MMP-2m RNA MMP-9m RNA
O(HR) 1.063 +0.062 1.075 +0.039
25 pmol/L 0.968 + 0.0332 1.005 +0.021
50 pmol/L 0.545 + 0.062° 0.758 + 0.059°
100 pmol/L 0.330 +0.032° 0.465 +0.037°
200 pmol/L 0.158 + 0.025° 0.208 + 0.036°
400 pmol/L 0.083+0.017° 0.103 +0.015°

°P<0.05, "P<0.01 vs IIRLE.

M 1 2 3 4 5 C

B-actin
610 bp
—MMP-2
480 bp

500 bp-|

M (-actin
610 bp

2 SMMC-77214BFEMMP-2, MMP-9 mRNAZRIAHIRT-PCRESR.

<0.05), #HISMMC-772 140 g 2 (1 E )14 48
TR, ARSI SMMC-772 144 i 77 i
BE I M IE 347 B G vk 24 X (P<0.01),
B EIEIA61.3%(3K2). 45 WKW, Nimxf
SMMC-772 MASMZ 2868 747 B B 3l i H,
L5 A

2.3 Nim*'SMMC-7721 28 lEMMP mRNA &) % v
ESMMC-7721 48 Jfid v a] LAAG I 2/MMP mRNA
(RRIK. F M 274 B A 24 b5, MMP-2,
MMP-9FK LB N(E2, %3), 504
R W

2.4 Nim*SMMC-7721 28 leMM P4 7% £ 64 %
" SMMC-7721 43 WA 1) b 7 B8 4% A% ) 1)
MMP-2, MMP-9[¥ 1A, it VA AT LUE H
MM P-2{17% 1 B 2 5 TMMP-9. AR ENim
1EH T SMMC-772141 /224 hJ5, MMP-2, MMP-9
TRV N, XA LR, S 4 VAR T BE A

ARFE N8I3, 4). JLAMHIE T B 25k 1
(UG T4 56, S5 B AR

3 1R

&AL (cycloxygenase, COX) A& ML AE A DU I
TR %Ak 4 i 41 iR 2 (prostaglandins, PGs) e
s, HATIAK, COXA COX-1FICOX-2 ] 1
SRR COX-1E R4l LN, 76172 4147
hERIA, S H IR AR R DIRE TTCOX-2
N AN, RN ARE, AR
DRI~ i 8g 771 R g 35 DAL A5 12 20 SRR I A7
AL R IR, COX-21K3R0A 5 g
(& A AN R s DA SR, ok 20, COX-2fE
BRI R RS, (£Y . i
ORI COX2 1R IE 5k I 455212 S 1E
AR, SR, COX-25 MR 28 FR AL
AT A WY .
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MMP-2
—72 000

| MMP-9
92 000

3 SMMC-77214BI2 0 MEYMMP-2, MMP-9BYBBIE 47
1-5: 400, 200, 100, 50, 25 pmol/LNim; C: W88,

60
50
40

Z30
20
10

0 79

25 50 100 200 400
Nim(umol/L)

B4 SMMC-77214RI8DIMBIMMP-2, MMP-9Z5%H1R
VELER.

IR (R 28\ e BE A S i Rg 1 EE AR )2
AT, e 4 e AR 22 2 # o R v 0 SR OAS E
0 1) 358 5 R U B 20 1l P A B AR S 5. e
0 M 3@ ik B B A A AR 2 R AR
I RNG, Wk e EE O . SRR s
Y. WEaR H AR, A AN ) R 5T 1) 32 B
Iy MR, TR S s X, AR S iR 40
o 4 o [R) 55 T B R SRS, N LA R — 0 B
B AL 162 5 R 40 i A0 35 T 1 g 2 v 2
T4 A G B AR . MMPE—
B BT MO 9 IR, AR R AN ], ]
Gy RN TR RS, I B e 2R (R FE MM P-2
MIMMP-9) (/E ) 22 IV/V BRI KA
HEY, PR MR 2B RER
IR g W e T AN AE T LA T A2 40 e ) 3
ol G T T AR 2 JE B 32 B - TV R i Ji .
McKenna et al'* [ 51256 2 W, iy e B Mk i 41 44
MM P IE JOiG Tt v, 5 e 1 s e /% . &
FORVEA R RR. BIERERR Y, COX-2
(1) 1 2235 1 LL 512 MMP-2 FIM M P-9 (1) 3% 1 (1)
Hng. R, TATERBT T COX-240 il 71 A 15 1@
iok B i i oA B AR I s AR 2R RN B B . AT o
MTTVERI B 7R : Nim o] LMEESMMC-772148 i
AR BN, 0 R AL oA 2= el W,
HANIimAEIHISMMC-772141 o 2E K. Transwell
/N H R I  ieR 4 Ak SR 22 e ) LA
FRARM SCHO B, ARBFIHE R Nimn] DL 25 [
RSMMC-772141 i (1112 2268 s, HLBEZ41E
W RE RS 0, JCA A 2 b s, 7R — e e
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N, TESMMC-772141 i B K3l FIMMP-2,
MMP-9[{1 3 IE, NimBEBHIHISMMC-772141 /i
SPEMMP-2, MMP-2[1) 3 1A S ARG PE, M
T U6 B NTm A] LE ik 5% i JHH 40 MM PR B A1
228 ).

B2, ARSI AR T B ECOX-24
7R AT LB MM PI& A%, AR 40 i 112 28
e, AT (R A R R R 3X ke ek
COX-24HIFR BT ia g it 7 & I FR Ak s,
FLA T RERCA R IR T-Bz —.
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B SRz, R E MR T ARG IAT K, GG A AR S S TR K AL e A A
BT A TR ML SAHSC IR 8. s BR A ARR IR, [ HEH B IR ARG T B RE, H5 1) R AR T
VEH LR,

1 SWEKERS

WIRI RN B GEE: (DI T AE NAE S AN G R GRS R V), (Q)HHH AR SE R T AR (L P OB M 2R 1=
h): Q)R G 25 A 1T (BRI R (BRI R Sh G T HERE OB i EUh); (5) B ARG TR
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