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COX-2 inhibitor celecoxib induces apoptosis of hepatoma carcinoma SMMC-
7721 cell line and its mechanism

ZHAO Jun-yan, LI Xuan, XIE Li-qun, ZHENG Yan-min ( Department of Gastroenterology, Affiliated Hospital of Medical
College of Chinese People’ s Armed Police Forces, Tianjin 300162, China )

[ Abstract ] Objective: To investigate the effect of COX-2 inhibitor celecoxib on induction of apoptosis of hepatoma car-
cinoma SMMC-7721 cell line and the possible mechanism. Methods: SMMC-7721 cells were treated with 10, 25, 50, 75
and 100 pwmol/L celecoxib; their proliferation was examined by MTT assay; typical apoptotic morphology was studied by
Hoechst 33342/PI double staining; and cell cycle and apoptosis rate were detected by flow cytometry. Fas and Bel-2 mR-
NA expressions were examined by RT-PCR, and their protein expressions were detected by Western blotting analysis.
Results: Celecoxib dose-dependently inhibited the growth of SMMC-7721 cells. SMMC-7721 cells showed typical apoptotic
morphology features, such as nuclear chromatin condensation and nuclear membrane rupture, after celecoxib treatment.
Apoptotic rates of SMMC-7721 cells treated with 25, 50, and 100 pwmol/L celecoxib were (16.32 +2.32 )% , (38.05 +
2.47 )% , and (71.17 £3.19 )% , respectively; celecoxib induced cell cycle arrest of SMMC-7721 cells in G,/G, phase.
Fas mRNA and protein expressions in celecoxib-treated SMMC-7721 cells were higher than those in the untreated cells
(P <0.01); the expression of Bcl-2 mRNA was not affected by celecoxib stimulation ( P >0.05 ), but Bel-2 protein ex-
pression was significantly down-regulated ( P <0.01 ). Conclusion : Celecoxib can inhibit the proliferation and induce ap-
optosis of SMMC-7721 cells, possibly by regulating the expression of apoptosis related genes.
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1.1 ##

NTF 20 B 988 21 B bk SMMC-7721 W [ A [ B2 2
Pl B S Al B2 AR5 i . B4R G Tl -2 00 1) 57 20k
AT R 38 MR B 2 w7 i, FH Z HE AR DMSO )
BCAZ 0. 01 mol/L A A7 H( DMSO ZAAFR 43 %54 il
fE <0. 1% ), -20 C #GHRAF. B I RPMI
1640 BEWE( MTT ) \Hoechst 33342 L BEC PI)
1 3L AR Y ) 5 Sigma T, TRIzol & Invitro-
gen 2~ F P70, RT-PCR 5 &8 K& £ YA v/l e
o SIS W A TA R
1.2 @ik

SMMC-7721 #ffI3% F7E & 10% KT /N4 i
% .100 U/ml 75 % 2 . 100 pg/ml 4% % E () RPMI
1640 Ji 320, T 37 °C 5% CO, Ay FE 41
TREFR BAE B KN A T 5L 5
1.3 MTT &4 Z k& A 2F SMMC-7721 #afie £ K
& I H) 4 A

Hs SMMC-7721 4% BE PR 5 5 x 10*/ml, 42
Ff 96 FLHR, FEAL 100 pl, 5535 24 h 553900 A €3k
Hfi (W BE 43 B4 10.25.50.75 100 wmol/ L.
TR IRALC Az ) Fzs gl sERmh e ani ),
R 8 MRS, ELWIER 24 h B, A MTT( 5
mg/ml )20 wl, RZE855% 4 h J5 80, 5% [, il DM-
SO 150 wl, BEEIRY 15 min, 764 H ShEEFR L
FE 570 nm A EERE( D) H. ERKIMHIR(% ) =
[(XTHEZH D - SLEG2H D )/( MR D -5 H4 D ) ]
x100%
1.4 AX@mieRin & k54 4FRE SMMC-7721
20 e, ) B e A R

4y 5 FH 25,50, 100 pmol/L ZE 3 H A 4b
SMMC-7721 #ififl 24 h, WER AL, 4 °C \75% W) L1
[, —20 CVKFHIRAE. FDUAT, PBS UE 3 I, RNA
fit Ak, P Lt S LA 53 DNA i, 114K
10 000 ™AL, 47 200 B 08 1 F0 200 A JET 30 20 A, A
R G,/ G, .S .G,/M A4 E 7%, W G, 1§EH
PR T2 A

1.5 Hoechst 33342 /Pl 3 k% & k4 m £ & &
FAE R G SMMC-7721 28 i A W S F %

25.50.100 wmol/L FEk E fii b ¥ SMMC-7721
4 24 h, AR, PBS VU 2 ¥R, B A Eppendorf
B, 200 Wl PBS EIEANML, A Hoechst 33342/
PILYE( 1:1) 40 wl,37 CYf 8 min, 1 000 x g 5
> 10 min, 3 [, A1 PBS WRATIR S, I H, 7988
R N OWEE T B
1.6 RT-PCR #*#m & k&4 48 A & SMMC-7721
28 Fas . Bel-2 3 B # & ik

LA B-actin YE R N7 v Omiga2. 0 &1t Fas.
Bel-2 W51 Fas B9 5'-GACCCAGAATAC-
CAAGTGCAGATGTA-3', F i 51 ¥ A 5'-CT-
GTTTCAGGATTTAA GGTT GGAGATT-3', 3" 4 7= ¥y
296 bp;Bel-2 EiiE5 974 5'- CTTCACTTGTGGC-
CCAGATAGG-3', 51 #h 5'- GGTGCCACCTGT-
GGTCCACCT-3"; ¢ $ 7= ¥ 2 450 bp ). LA 25.50.
100 pwmol /L FEKE A 4b #E SMMC-7721 4l 24 h,
FH TRIzol 322 BUHMLE RNA , LRSN3R -
RNA A& R4 RNA 7 260 nm F1280 nm AYOG
R LUAEAE 1.8 ~2.0), DL 1% Bl e e v Yk 26 5
HogRepE( 28 S F118 S RNA &4 1L =2.0). 1
pg HAELE RNA #4700 5 5%, 25 R . 30 °C .10
min,42 °C 30 min,99 °C .5 min,5 °C .5 min, ¥ I
I PR 4R RT-PCR 3R & b 478 48 &, 6
FREAE TR PE 94 °C L 2 min, Z8PE 94 °C 30 s, B
k58 °C .1 min, FEMfI 72 C .1 min, 33 MEHFIG
72 CHEAR 5 min, PCR P17 2% 35 Al Bk 1 vl
Tk, S5 H B [ 31 % 2000 R G, BOL R
EAE N AEE bR, LURES I SE R 55l 5 B-actin L
S AR FUE R R BRA AR o DA 3 RSB &5
R EM G275 Hr .
1.7  Western blotting x4 0 £ & & A 4F A &
SMMC-7721 %8t Fas.Bcl-2 & & 69 & A

MK 2%, R B L 2P S 10% SDS-
PAGE, ¥ ¥ 2 i MR £F 4 15 & 5% Wig 4 W5 1)
TBST £4] 1 h, F B-actin . Fas . Bcl-2 —#1 4 CHH
T TBST ¥k 3 Wk, AN A —40B%F 1 h, TBST ¥ 3
U5 A7 R GTEASIN B 11 BT B , 36022 4 S 2 B
0 DX G2 B . UL R AR N i Ak 48 A, LA
BB AT 5 B-actin 2 4445 B % B LUl 2%
TN FEARBYAI . DA 3 RIS RIS T
Vi
1.8 %itF o

FrABHRLL x + 5 3878, SPSS12. 0 BR A4 b 38 ,
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2.1 EREA T SMMC-7721 afe & ¥ 64 3p4) /5 A

10.25.50.75.100 wmol /L ZE 3 H #i VE
SMMC-7721 #iififd 24 h, X 4 i A A K 0 il A FH 52571
TR R, A B AR A 3 i (6. 98
0.61)% .(32.61 + 2.42) % .(50.42 +4.15 )% .
(68.14 £6.50 )% FI( 88.15 +7.15 )% . FEHRE i
YEFTF SMMC-7721 410 24 h A2 H0m 750 & 20
50 pmol/ L,
2.2 EREHEH SMMC-7721 @l =8 544

LR IR Y0 5 B, % HE 2 40 TR 25 30
AR, B Hoechst33342 Y il 34 5] — Bk (09
JECE 1A ). £225.50.100 wmol/L ZEXFi A kb HHL A
SMMC-7721 #iffLn] UL R 0 KU i A8 4k« JEok B A
ARFR 24 b5 4 4 A BRI ASOR HU A e £
BEAR R 2L PR T AR A s BEZ Wy v B 3G -
IRCARTINAA G5 55 A6, HEE T R | g 6 T
LTS WA, 100 wmol/L (1) €k & A VE H
24 h J5, A] WKLY SRS A 181 1B ).
2.3 EREA KRS S SMMC-7721 482
= e 4 fieL, JB) 2 LA

TG ARR 25 R 2 £ 1) B7R,25.50,
100 wmol /L ZE3 & 15 kb 3 SMMC-7721 40l 24 h
BT B 8 5 R T, B2 Pk BE B 0, 20 A T 3
30 R TI ; 20H R ) S0 B 24 vk 4 n e, & 2B P ek
A Ho G/ Gy AN A L A5 BH 234 T, G, /M S 40 if
Lo A8 s 2, W] LA Bk B T G,/ G, W

E1 ZREHRFES SMMC-7721 A
BT HFEFFE %100 )
Fig.1 Apoptotic morphology of SMMC-7721
cells induced by celecoxib( x100 )
A: Control; B: Celecoxib
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Fig.2 Celecoxib induced apoptosis of SMMC-7721 cells
A: Control; B: 25 pumol/L celecoxib;
C: 50 pmol/L celecoxib; D: 100 pmol/L celecoxib
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Tab.1 Celecoxib induced apoptosis and cell cycle arrest of SMMC-7721 cells ( % )

Celecoxib Cell cycle |
(ey/pmol - L7") G,/ M Go/G, S Apoptosis
0 32.53+2.17 67.84 +3.76 1.70 +0. 64 3.05+0.23

25 18.03+1.19*" 77.03 £3.47" 3.95+0.27" 16.32£2.32"

50 14.53 £2.01"" 80.65 £4.26" 3.65+0.17° 38.05+2.47°"

100 12.21£1.15"" 83.83+4.16"" 4.15£0.28"" 71.17£3.19°"

"P<0.05, ""P<0.01 vs 0O pmol/L

2.4 E kB SMMC-7721 2 §& Fas.Bel-2 £ A
RIK W vh
RT-PCR 4554 |83 .36 2 ) TR, AR i 26k 5

VEFHANME 24 h J5 , Bel-2 mRNA 223558 5 T6 B 2 ok
722325 pmol/L ZEARHEATVEH] 24 h &, Fas mRNAZRTA
RSB0 P <0.01 ), H AW BRI
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2.5 E kA& SMMC-7721 #4802 Fas.Bcl2 & @
F kW% h

Western blotting 45 H ( Kl 4. % 3 ) B 7w, 25
pmol/L 1 50 wmol/L ZERE A VE T SMMC-7721
B 24 h )5, Bel-2 R R Ik 9 BB IR ZH o
S P >0.05 ), 11 100 wmol/L FE 35 A3 Al Btk [
i Bel-2 AR EMEE(P <0.01 ). 25 pmol/L.50
pmol/L 1 100 wmol/L ZEXKE A 1EH T SMMC-7721
B 24 h J5, Fas 25 F R I8 50 2 B00 R A X 0] 18 7
#( P <0.01),

B3 ZEREMIT SMMC-7721 HAE Fas
0 Bcl-2 mRNA Ri& R0
Fig.3 Effects of celecoxib on Fas and Bcl-2
mRNA expressions in SMMC-7721 cells
1: Control; 2: 25 pmol/L celecoxib;
3: 50 pmol/L celecoxib; 4: 100 pwmol/L celecoxib

F2 ZEREMAE SMMC-7721 4124 h
J& Bcl-2 #1 Fas mRNA Ky &%
Tab.2 Bcl-2 and Fas mRNA expressions in SMMC-7721

cells 24 h after celecoxib treatment

Celecoxib
» Bel-2 mRNA Fas mRNA
( cp/ pmol + L )
0 0.61 £0.06 0.11 £0.01
25 0.65 +£0.04 0.49 £0.03"
50 0.61 £0.02 0.87 +0.03" "
100 0.62 +0.01 0.91 +0.05""

" P<0.05, ""P<0.01 vs 0 pmol/L

fpe —— —
s B F _F
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Fig.4 Effects of celecoxib on Fas and Bcl-2
protein expressions in SMMC-7721 cells
1: Control; 2: 25 pmol/L celecoxib; 3: 50 pmol/L
celecoxib; 4: 100 pwmol/L celecoxib

®3 EREMAE SMMC-7721 4H
24 h J5 Fas #1 Bcl-2 EAKIRIX
Tab.3 Fas and Bcl-2 protein expressions in
SMMC-7721 cells 24 h after celecoxib treatment

Celecoxib

(e,/pmol - L") Bel-2 Fas
0 0.65 +0.07 0.43 +0.05
25 0.55 +0.08 0.85+0.12**
50 0.60 +0.09 1.01 +£0.08" "
100 0.37£0.02**  1.37+0.05*"

" P<0.01 vs 0 pmol/L

3 W #

MEBFIRL R, COX-2 M 7] A Bt b
VEHT , HEEL AL A0 50 /R VR FEE2 Y 30 46 e 2
S AR 30 R A R R R A S B
FEHIZ I, COX-2 R ) LA b 1 A AL A K 3 1
COX2 ARSI, ITIBFSE 7 B, COX-2 4
FXE Z2 b NS I 4 B 5 S0 3 G A S A T
VER , GTeiT 470 F B U8 200 D e I 400 e, (36 G
Oy THLRIFIE S5 SR AR BT S A SR B0 (B A5 1
— Y. ARSI N R 4 i R SMMC-7721
SRR AR T COX-2 3 70 S kB A o BT 9 40
LA B 4T B

ARSI R, FEK A KT SMMC-7721 A7 fil il
KOG RO S R T BIAE L 25 mol/ L 1Y ZE K A A
FHF SMMC-7721 J5 By HE 30 2% 400 fR e 4 . 440 o 48 4
PRT /AR 5 PR TR, L2 4 e 1t v, HH B
AT UM MIRBE. I 41 M 3G 5 R A R R, Rk —2b
PRV ZER B AT X SMMC-7721 20 M T B VE R ML
ARBFFE e T 5 A8 T B VI 1Y Fas F1 Bel-2
R RN ZE R B A YE G I N Fas F1 Bel-2
HEFREEARLNUAE . BRTIAH, i
BRI 43 KIS T caspase A2 MK caspase 14
A8 TR S5 40 B U T 1 A i A R 4 e O
TR NLERTE . Fas XFRIE APO-1/CD95, J& TNF
ZARFEE, R AT R —, FEA T
MU TR ANE R AR L LRI 4R M T, Fas 63K
T L R S P T A AR T A oA A i A
DLGEEIE TR T 00058 3o Bel-2 S 2 die B B A9
TPz —, Hih Bel-2 & FE AP0 T R
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PR, 3 Ao o5 2 e A 3 378 1 Ok 81 15 41 i
MITAT . TEAIMEF Bel2 A S AN -1 N 7E
WA, AV 22 IfoE A0 M 5t R R AT AR R R
IR, R FH ZE 5k B AT T FURE SMMC-7721 41/ 24 h
J& AN Fas mRNA KR IR0 AR o, RIRE
WA, PR 2R AT T Bl I L Fas BRI,
B A M R T AR S A EURAE IR S AR T
AMEIRRSA SR TR 7, DT K 3 H A 61 i g 20
WIS FE AR o T ZE R E A X Bel 2 MsE AN 5 2
AN, RT-PCR 5256 & 3, AN [ v & (1) 2€ 5 7 A3 %
Bel-2 mRNA 3235 JC i 3 521 ; Western blotting 4%
RI,25 J 50 pmol/L FEK ¥ A ¥ Bel-2 5 1 K3k
JCHH BRI, {H 100 pmol/L AYZENE A v~ I Bel-
2 MRS . $R ZER E AT X Bel2 HER Rk
SEMR T 2 2 5 SR SR T U Bel-2 2R (Y KA
DL g5 S, 220k B A AT G L B Bel2 &
F18) 25 A U0 ) 8 4t Ly 348 B, I ik 20 240 i 3k i A
T

ARSI IR, FEA A n] 400 ] R 4 AL SMMC-
7721 ¥EFE IR A T AL AT BE S FR Fas
PR 2R 3A I e 20 M U T A AN IR AR A 6 (R 2R
A X P98 200 U P 90 ) 348 2R O 1 A R 75 3 ek
I COX-2 mAALI, MfEiE— 5T .
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