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Abstract

AIM: To observe the expression of cyclooxy-
genase-2 (COX-2) and investigate the effects of
COX-2 inhibitor, celecoxib, on the proliferation
and apoptosis of hepatocarcinoma cells.

METHODS: The expression of COX-2 was de-
tected by immunohistochemistry and reverse
transcription polymerase chain reaction (RT-
PCR). The effect of celecoxib on the growth of
hepatocarcinoma cells (HepG, and Bel-7402)
were evaluated by MTT assay and changes
proliferation cell nuclear antigen (PCNA). The
apoptosis of hepatocarcinoma cells induced by
celecoxib and P-gp expression were detected by
electron microscopy and flow cytometry. The ex-
pression of Survivin was analyzed by RT-PCR.

RESULTS: Celecoxib inhibited the growth and
induced apoptosis of hepatocarcinoma cells
in a time- and concentration-dependent man-
ner. The inhibitory rates for HepG, cells were
70.98% £ 0.67% and 47.93% + 1.08% after the
cells were exposed to 200 and 100 pmol/L cele-
coxib, respectively, for 48 h, and 45.51% + 1.35%
and 14.35% + 1.55% for 24 h; while the rates for
Bel-7402 cells were 57.29% + 0.67% and 43.84% +
0.86% for 48 h, and 34.35% * 0.63% and 15.35% *
0.88% for 24 h (all P < 0.01). Substantial apopto-
sis was revealed by increment of apoptotic body
under electron microscopy. After treatment with
100 pmol/L celecoxib for 24, 48, 72 and 96 h,
the apoptosis rates of HepG, cells were 12.2% *
2.44%,4.0% +1.67%,20.4% + 4.38%, and 57.9% *
5.74%, respectively, while those of Bel-7402 cells
were 3.0% +1.05%, 18.5% +3.51%, 29.3% £ 3.25%,
and 48.4% * 4.77%, respectively, which were
significantly different from those in the controls.
The percentage of G,/G, phase cells was mark-
edly increased (HepG,: 44.17% +1.01%, 59.60% +
0.61%, 62.7% * 1.22%; Bel-7402: 47.80% * 0.41%,
58.60% + 0.46%, 78.40% + 1.95%; at 24, 48, and
72 h, respectively) in comparison with that of
the controls (P < 0.01). COX-2 protein expression
was obviously lower in HepG, cells than that
in Bel-7402 cells. PCNA expression was greatly
lessened after celecoxib treatment. COX-2 and
Survivin were down-regulated by celecoxib, but
not linearly correlated. MDR1/P-gp expression
was reduced or changed little as time went by
after celecoxib treatment.

CONCLUSION: COX-2 inhibitor, celecoxib,
inhibits the proliferation and induces the apop-
tosis of hepatocarcinoma cells in vitro a time-
and concentration-dependent manner by down-
regulating the expression of COX-2 and Sur-
vivin. COX-2 is correlated with MDR/P-gp and
Survivin expression.

Key Words: Cyclooxygenase-2; Hepatocarcinoma;
celecoxib; Survivin; Multi-drug resistance

Yang Z, Qin CY, Zhu JR, Ren WH, Wang M. Modulatory

roles of cyclooxygenase-2 in proliferation and apoptosis
of hepatocarcinoma cells. Shijie Huaren Xiaohua Zazhi

www.wjgnet.com



e & NaEE-2N AFEMRgEDECEE RS 1383
2006;14(14):1382-1387 S L EN L r
B R AR 2
64 it JE 3
- KT R A2 Bl ERET, Suviving B 1 4 v 1y
1 it 25 L EESOE R

BHH: LKA A BF-2(cyclooxygenase-2,
COX-2) &I & m o F ik, #IFTCOX-24p 4
7 celecoxibx AT & 4m i35 78 A= 8 T 69 AF .

ik SR mpF . HEH RS R
& (RT-PCR) 7 %A % COX-2f2 /T J& 4m Rl Ak
Wk ik MTTHELERCOX-247 %) 7 x4 I 5% 4a
RL3G 75 649 %ok E S AR RO X m AL 2K
celecoxibimF FHF B m LA —/E R . i
J8 H0 #9 % 70 EMDR1/P-gp & ik 89 T AL; ART-
PCR 7 i%#- | Survivin mRNA 25 4 4L 22 )5 & ik
o T AL,

Z5R: celecoxibAT AT J& m fedp k1 3G 74, 55 A
T 2 B ) Ao A IR B, celecoxibtf A HepG,
48 hAp ) % 470.98%+0.67% (200 pmol/L).

47.93%+1.08% (100 pmol/L); Bel-7402%
57.29%+0.67% (200 pmol/L). 43.84%+
0.86% (100 umol/L); FIAFREA24EF20 h,
HepG,#45.51%+1.35% (200 pmol/L),
14.35%+1.55% (100 pmol/L); Bel-7402 1
#34.35%+0.63% (200 pmol/L), 15.35%+
0.88% (100 pmol/L), 7R Bl KA B R EAE R
B 18] A8 KL 3 22 £ +(P<0.01); 100 umol/L
celecoxibtf 124, 48, 72, 96 h&y I & 2 feL A
R A 12.2%+2.44%, 4.0%+1.67%, 20.4%
+4.38%, 57.9%+5.74% (HepG,)#23.0% +
1.05%, 18.5%+3.51%, 29.3%+3.25%, 48.4%
+4.77% (Bel-7402), 5F R aia A B %
£ (P<0.01); MBI H AL, G/G,H
LY 38, 24, 48, 72 ha A A 44.17%
+1.01%, 59.60%+0.61%, 62.7%+1.22%
(HepG,)#747.80% £ 0.41%, 58.60% +0.46%,
78.40%+1.95% (Bel-7402), L5 x4 28 pb 45
A BE £ F(P<0.01); 3 BLEPCNAK G KL
ERRMAM(+++), 25 M5 kAR5, HF
KB 1a) 32 K 23 HepG, PCOX-2%éd &
R R 55 TBel-7402, 2432 5 R A R
Bl. SurvivinE & m ik P 25 KA KA,
celecoxib¥E 48 hmRNA.R A ZEE, W72 h
J& F KK XA LIt mARAT R mie F &
celecoxib4: #2 /5, MDR1/P-gp & ik F KAk a9 4
#4(Bel-7402), H A KK LR @(HepG,).

518 COX-247#4) Ml celecoxibik s 2 I & 2m
RO 32 5% 0 2m FEL A A ) LA ) &L B R) AR
7 NAPH ta R Xg 5h, SR TR T, A% dn e B B
L T G,/S#. COX-25P-gp, Survivink ik %
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1.1 A A4 FkHep G, AlIBel-7402, 41 il
#£37°C, 50 mL/L CO4%1F F, TRPMI 1640%%
(100 mL/LFT A4 1), BL2.5 g/LIFER
FIf. 0.2 g/L EDTAHfL, 448, celecoxib(dt
HE AR IF R O AR, BLIE K &5 R
Bt %0.2 mol/L, -20°C{&f£), Mi4f(cisplatin,
DDP)(WI AR FF & HI 25 A=, o2k 2 Eh K
P 25 1ML WA AP U 2 R 100 4% 235, -20°C AR 4%),
MTT(SigmaX d)), Pt ACOX-251fk. MHTA
PCNA(proliferating cell nuclear antigen, PCNA)
Pitk. SABCAH & DABE a5 & (i
DAY TREA R AR, HIEESP-gp
mAb. F HIR 7GR (FITC)AR L 4T iIgG
mAb(Immunotech;/™” i), Trizol. M-MuLv ase-.
Taq DNARGH . W% RNVAAZR . PCRIMNY
R &R . DEPC(_ L EY) TREH R A T]).
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COX-2, Survivin
% P-gp £ COX-2
47 4] 7 celecoxib
73 I n e B
TP Rk
TR AR EZAER
A LA RIS

KAl 2. JHIR(IR) = b A -5 41A
{EL)/CRF FRALA -5 T 41A ) X 100%.

1.2.2 %% 2A1LSABCH K PCNA [IBHMEY (A
A% R RS O B G, COX-28 (B MEG 1
hy TR 8 S A . SR 2 A i AR
P v L BH A 40 2 (DT B 04 A B L T
HE, <5%HK04F, 6%-30% 41757, 31%-70% 4247,
=70% A 3455)FBHPE 40 f 5 (72 FE G R 0
Sy BT, 153 R85BT, 29> R BHYE, 343k iEBH
PEYIrld 4y, MR bR Z AE0-14 4“7, 2
GYA AT 3407 R AT 5-608 0 “Htt
€T ST JRARIE, T = T
Rik.

1.2.3 AR 2 A 41 LAAS [R5 24540 7
IWF 24, 48, 72, 96 h, FEI WA MY, PBSAUE
—Hr ez B o TR 4 S s A i B
B AT EL ] . T3 L R P-gp iR I
1.2.4 RT-PCR % #:) IF % 48 fLCOX-2 A= Survivin
mRNAF L AR 25 W) 1 R Jia 0 JH 968 40
AN S RNA. 51#): B-actin(7“#317 bp):
5-ATCATGTTTGAGACCTTCAACA-3', 5'-CA
TCTCTTGCTCGAAGTCCA-3'; Survivin(* 4
243 bp): 5-~AAGGCAGTGGCCTAAATCCT-3',
5'-CACCCTGCAGCTCTATGACA-3'; COX-2(/*
#1531 bp): 5~AAGCCTTCTCTAACCTCTCC-3',
5-TAAGCACATCGCATACTCTG-3". %
VbW HEAT 15 S A48 INPCRA=410 pLH
K, CBAMT IR R EHE BT b B,
RAF & UK S RO G FEE (X)), HB-actinff)i
TCEEAHAE N NS I, T SRR DR (AR A 3R 1
(X/A).

Gt AR R AT

2 BR

2.1 celecoxibAf & ame £ K& %A ce-
lecoxibX) 4il g % B B8] %€ K K 7 =
(48 K Ft 5. celecoxib/E I HepG, 48 h
I E 470.98%+0.67%(200 pmol/L).
47.93%=+1.08%(100 umol/L); Bel-74024
57.29%+0.67%(200 pmol/L). 43.84% =+
0.86%(100 pumol/L); [FFEHKEEHAER20 h,
HepG, 445.51%+1.35%(200 pmol/L), 14.35%
+1.55%(100 pmol/L); Bel-740201 }34.35% +
0.63%(200 pmol/L), 15.35%=0.88%(100 pmol/

DDP celecoxib
{88 24h 48h 24h 48h 72h
COX-2: HepG,  0.188 0.580 0.340 0 0.310 0.877
Bel-7402 0.524 0.537 0.493 0 0.555 0
Survivin: HepG,  0.500 0.550 0.860 0.570 0 0.298
Bel-7402 0.539 0.907 0.352 0.360 0  0.460

L). AN (A4t Bk 1R AN [R5 DA AN [R] AR FH Ik )
ML B3 22 5(P<0.01). XHRALCRZ 25kt
H)PCNAME 14 IA B s B PE(+++), g iz G
AR O SIS RIE WG, I HBER (A
GEKM 35 24 hol(++), 48 holy(+~++).

2.2 celecoxibif AT & an it A T VE A 3% 5 FL
ORI, KT T A 4 A R A0 2 TV ik 45 R
W7, A% 53 i ZecelecoxibAbBE 5, 4T 41 fo b
%, 1 HL IR — s ga ) Fr b mg DLW S BAS [] 1] 3
PE T2 T A, I AT WA FE 40 i J 4 1 7
Fr. VN A DN A 75 B E s B R (g
Ak “PTIIE” 100 umol/L celecoxibfE 24,
48, 72, 96 it 40 R 122653 7 12.2% £
2.44%, 4.0%+1.67%, 20.4%+4.38%, 57.9%+
5.74%(HepG,)F13.0% +1.05%, 18.5%+3.51%,
29.3%+3.25%, 48.4%+4.77%(Bel-7402). 5%}
WA LA b3 22 S (P<0.01). 25WIME I G Gy/G,
140 L E B39 0, 24, 48, 72 hAr I 44.17%+
1.01%, 59.60%+0.61%, 62.7%=%1.22%(HepG,)
F147.80%+0.41%, 58.60%+0.46%, 78.40% +
1.95%(Bel-7402), 55X A LA W 3% 7
(P<0.01).

2.3 celecoxib*f COX-243k 89 % »h PHFESH o x] fi
AP COX-2 HKIEAIA, HepG,KIAH] W95 T
Bel-7402; AL EAFIN A J5, COX-241A74%
HEIRAA]: 0.1 X PPC DDPALAEOD, 24, 48 hoy ik
+, +~++, ++(HepG,) Fl++, ++, +~++(Bel-7402),
TCIR GG celecoxib4I7E0, 24, 48 hiy ) M+,
-, HHepG,)Fl++, -, +~++(Bel-7402), IMAZ54)
24 hJERIAW L IEME, (48 hfx XI5, COX-2
mRNAEIE WEL. NHEAfECOX-25B-actin
W (XA IR LB L2 1.

2.4 celecoxibxfSurvivink ik 9% & Survivin
mRNAZIA WL 2. NJHE 4 Survivinty B-actin
W S B (XTA) I U A WL 1.

2.5 R} 25 4 3 P-gp £k 69 % v A2
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24 h 48 h 72h 96 h
HepG,: DDP 206+028  6.03+023° 19.33+0.78" 11.90 +1.85°
DDP+celecoxib  15.40+1.51°  6.65+0.69° 5.65+1.08" 3.86 +0.60°
celecoxib 9.22+1.17° 11.60+1.28"  10.60+1.67° 9.03 + 1.45°
Bel-7402: DDP 95.80+0.66° 80.40+1.90° 88.40+1.25 61.70 +1.95
DDP-+celecoxib  99.30+0.50° 98.40+0.26°  65.50 +2.40° 18.70 + 2.69"
celecoxib 98.90+0.30° 86.30+1.45°  60.20+2.60° 23.50 + 3.06°

°P<0.05, "P<0.01 vs WIBLA.

A
B
1 COX-2 mRNAZRIL. A: HepG,TCOX—2 mRNAZTE;

B: Bel=7402H1COX~2 mRNATFIX; 1, 2, 3: celecoxib{EHI4H
ffu72, 48, 24 h; 4, 5: 0.3 mg/L DDP{EFIZH48, 24 h; 6: 55
XA 7: B—actin.

3 171E

WA -2 N E A T 15 Yok, 2SR
K, FEIEH A BRE T 2541 8URRIE, (HAE
A R RRRE, Rt CcoX-2
FIEAKFIN R TR, I HL 5 9 40 M 1) 4344 A
LA . TG RRJGE R BV, %
Ttk — 2B WF 5T C O X- 291 77 6F AT 92 40 B FA) 4
AT F S . COX-240 I FcelecoxibZe4s
P L7 2% RRE HE e, S AR 4 i 4 4
WA S LA C O X241, I nT R g
it TR Y G 7 | A 110 ¥ 9 1 6 L 4l M g b . TR
- FrcelecoxibfE - 9 4 ik
HepG, X Bel-7402, 455 RN, A7 1035 (K40
FEANE ST R, BT T n] U g2 21 254 b B
Je SR U T A M A, I A SRS I 4 i
FTH HUK, celecoxibAbF 4141 R 7% &
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B 2 Survivin mRNAZRIXL. A: HepG,1Survivin mRNAZEIK;
B: Bel-7402 Survivin mRNAZTK; 1: B—actin; 2: 25 X IE; 3,
4: 0.3 mg/L DDPYEFIZH24, 48 h; 5, 6, 7: celecoxib/EFI4H
fiEg24, 48, 72 h.

BTG KA, At MR o A I8 R AR O, Gy/G,
J LU % 5 T 48 v, S IR B AT, 1T 4 PR 4 24 )
JTHR e A A K R R AT B T ) O R 2
G M, #7381 FHAS 40 R DN AT 5 13 5 5
T2 SEE P R IAN L 2 R COX-2 KA [ Bel-7402
W IERFICOX-24KIA M HepG,, celecoxibfEH 5
4 S ILC O X-23R 32k [P IH FEAIC, 1T 40 M 72K
82 FTHE# £ celecoxibKiCOX-2i% 1215
ST R AR, AR S 0 P T T i
e 38 = TP GE T i ik S5 JF BRI
COX-23H 7% F-46COX-2 KL MCOX-2%
325 [P 12 P 8 200 oL S 1 RO O 5 R T A R
WA 3 2 0 B LA SR A 2 W et )
C O X236 1 38 AR MR R R T WL, s 56 vp i W
2% celecoxibi FANMIAT-HIMEH e 45
COX-2KIE RIE LG, HRRRERLA 2 5 i oA 5T )
ZE90, 5RCOX-23 1A (1B el-740241 B F0 1 4 J 117

HCOX-2 & &
7 5| A2 Survivin,
P-gp#y T, &
YR R AT R S 2
Y. HFA
. #4#MDR.
¥ 5% 4m o AL 7
25 4 0 BB R B
M, A2k S 3F
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75 RApH ¥ 4, %
TR T, AE dn e
T G/SH, TaE
1% I & M s T
WA, Lk
A, &t A
2 TR AT
S FERERT B4R

KT HepG,(BFEAEATIKERL ), HBel-74021
T2, (& HBE R AR B Hep G, 4H i 1 A
B2 T Bel-7402, HENI W] B2 I8 T4k R 4 A0 T
B8, RUPMKCOX-2K LM HepG, X HBel-7402
UK, I H.celecoxibs# MICOX-23 1A &M I
Lk, BEIN ] IE K- COX-23 5k X A7 B, {H 40 g
TR IFBA N A, X 5H KR
20, R E A Icelecoxibif T 41
TR AECOX -2k Witk ik . &
FIAE N S8 h 35 A7 75 4G 0 B B 1R 25 ) 41K
Pr, JoLUFE N 2. HATwE i 2 14 & P-gp
- FIIMDR, i 24 41 il 3% 15 K 2 3947 P-gpid
JERIE. MCOX-25MDRINfE MKk B3
HIPETY COX-2/KF I B TMDREIX,
REAE 35 INM D R 1AL R =4 = o 5 38 i HL 1) g
Ratnasinghe et a/”"\Jy, Tl fig £ COX-23 ik 11
SURHTFIIR 2 A s n, %59 PKC, C-Junff3&
ik, MPKC, C-JunffJZRiEHE N i S P-gplt#
LI, I FLEAE H AT Bl e COX- 24 il 71 B
Wr. 5256 X HepG,, Bel-740240 JuiiF oy & 30, it
M2 COX-2KIE 7K1 = IR 4l Jfd ¥k Bel-7402 MDR
SERIRIE P P-gp ik b RIE WAL =5 celecoxib
Wb EE A P-gpAR ik 5 B A7) (B el-7402), B2
KA (HepG,); 1Mcelecoxiblik /Nl
(0.1 X PPC)MUETAb BR A [RIFEAUA G L P-gpF
IR, IS TR TR, E W celecoxib
A DU i R P-gp ik . WHMDR, Jf4R AT
S AN X AT 2 BTV ABURR A 1 0 T
Hashitani ez al'' "W 5Zcelecoxibff T~k 2 &y
41 kS CC25 FTH S G R LA B I 448 5 41 B % Bt
JE 2P RUEE, FH S5 SR TR LT 2T
ITIRAS, R T COX-2 5MDRI)fig M ik
FHAOC. SR BEZIME N TR SE K, COX-23ik
N AT B, P-gpRIE AT HIFFEERAL,
IARZMEAR G, $27n m] Re A oAb mm Rl 25, T
345 1 (inhibitor of apoptosis, IAP) 5 ik H #T i
o R RS urvivin, Al fig 184 R I ik
(R A DR, LA TR R S M 2 K R R R
FENHR IR A RSP EHEEERY H
BH P 2128 56 15 gl 42 2 B 10 2 B 2 A OG>,
A Ay s AR IR TR LA SR S5 52k ) — A
BT RIZEM IE HSurvivind ) sg i g T

R 2 Jr 98 240 e P 398 B DA B I R AN AT 22 3 34 LA
Joi FEAAN RIS A LA B RO BT b —
NN A B EAESE 5. Ambrosini ef alffF5t &
L, FpseiE gt )z X SurvivinffHeladl o /e 4B K

DRl PRI 400 R IR B At R R T, 4 e
[F) It 52 B0 B SR g3 dfE, g iR i
288%, 1M 2 X Survivin® YA 18 5520%. i id
i AN B S A0 R TR R e g S
2R IRARFA B, [ X Survivin ¢cDNA H I {54
T R e eI i TG I 1 A% S ORI
HepG2 X Bel-740241 /i H' Survivin 1 i3 &R R A,
celecoxibiff T 40 M U 1 i Rk R 5 3 IR,
YEJ48 hitf, Survivin& ik JLIAF], KT COX-2
7 celecoxib r] fii [F] i tHl ik i Survivink
IS TN A AT T R AL L2 Survivin
Lk R BT, RIASurvivindk K Al GEFT
TEARASE 22 25T 2457145 5%, Notarbartolo et al' i
T R R SurvivinZ 5 T 0I7 259 S HoA I
T2 SR AP, XA IA I E R ) fE 2 e
ML Z9PERT T “ A Aas” W—F o
T, A2 JH-9oe 4 i — R AP PR i 247
B2, COX-2401il7celecoxibifs S 4l Bo A T
Y& R IHCOX-2, Survivin & P-gp#éik, 50141
JH0 S S0 2 A 55 22 MR R 2R G AR FH I &5 R, COX-2
5jP-gp, Survivin I VIAH K, A2 15 RE
PLCOX-2 47 4 5k, T8 I s SCHEA 3 M Je 4 it 17
T2 R Va7 TR RER B A i 75 2 — PR
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