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Abstract

AIM: To investigate whether epigallocatechin-
3-gallate (EGCG) enhances 5-fluorouracil (5-FU)-
induced cell growth inhibition in human hepa-
tocellular carcinoma cell line BEL-7402 and to
explore potential mechanisms involved.

METHODS: MTT assay was used to evaluate
cell viability. Western blotting analysis was per-
formed to detect protein expression, and small
interfering RNA was used to suppress COX-2
expression. ELISA assay was applied to test the
release of prostaglandin E, (PGE,).

RESULTS: Treatment with different concentra-

tions of EGCG (5, 10, 25, or 50 mmol/L) signifi-
cantly inhibited the growth of BEL-7402 cells
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compared with control cells (treated with 0.1%
DMSO, all P < 0.05). When cells were treated
with 10 mmol/L 5-FU in combination with
either 5, 10, 25, or 50 mmol/L EGCG, the per-
centages of viable cell significantly decreased
when compared with cells treated with each
drug alone, suggesting a synergistic effect be-
tween the two drugs. Moreover, EGCG down-
regulated the expression of COX-2 and reduced
the release of PGE, in BEL-7402 cells.

CONCLUSION: EGCG enhances 5-FU-induced
cell growth inhibition in human hepatocellular
carcinoma cell line BEL-7402 possibly by down-
regulating COX-2 expression and inhibiting
PGE, release.

Key Words: Epigallocatechin-3-gallate; 5-Fluoroura-
cil; Hepatocellular carcinoma
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J & PE R (primary liver cancer, PLC)2& 3 [E %
DR SR 2 —, AR RT3 R B T
247, stk S A, R R R BT
e PEHAEE N R IME R A A, REETILR
F % B 12 liE(epigallocatechin-3-gallate, EGCG)
F NG ZAEIUIR )L s 31 AR o3, ST AT 9
L& UE SEEGC GRS B 16 HAE A0 A5 3 s 4
M TR, LR R R 2 L SRR
BEIE (5-fluorouracil, 5-FU) &by s FH 24
Yy, W P IA AT T b ARl AT
W — . TR A ) 2 e A 2
P RGO R R, Rk W S TR A T T
B DR, I ACRIRHIE TAE# IE%% ) 34
U (AT 249 BOR R I & AT 7 28 N HH e A
R FEE PR e DR R 5 AL ) b ST I 25 0 R R, A
SRR R T VA T RO . AN SO I AR Ah 52 5
WELEGCGHK T 5-FUR H 41 i A K FR 5% i, Jf:
PRI o R,

1 MRS

1.1 ## EGCG, 5-FUAICelecoxiblly T3 [F Cay-
man’A H], XA 2 i T DM SO(ZK FE A
0.1%). % 7P ACOX-2(72 000 Da)FIEi
ARSI (1 SE B S — BT b L [E Santa
Cruz/A @l 7% i, PGE,-ELIS AR F &4 TR Y i
WA R AT N0 RBEL-740241
F L K 2% B — B g s B T MR e B2 2
W 0 IR A £ 100 mL/LIG A= I3, 75 % 2% 100
KU/LFIBE5 22100 mg/LIYDMEME#(HiGibeo
ANE A E IR 137 'C. 50 mL/L CO,K5 5%
FarhErE R TR, A A AL A 3280%-90% I K

HLHEAT S5

1.2 7%

1.2.1 MTT kM & 20 b A& 74 5 BUW B K
g, BAE100 mL/LJG2F IS (D MEMR; 77 35 1
AN MR A 1 X 10°/mL, 5200 uL/fLEF 96
FL#Z, 37 'C. 50 mL/L CO,MF5H 15778 h; Mg2
0 i % B S 3 22 R IR, BESLEDET I AN [
TAEWK P MEGC GEY/FIS-FUE; FR#200 uL,
— W E SR AL, RTRA1UN0.1% DMSO
SRR ER IR, T B0 9 B IR W e
X RS 9748 hE B B IR, LI
MTT(5 g/L)20 pLFF4k4L0F &4 hJ 3555 7770,
FLINADMSO 200 pL, f 5 9% # 4 %10 min %
gh SRR, 2 DN IR, BRSO EIIEST0 nm
BB CFEME(A), V50 A7 3% 2 A .
A7 % = SEE LA /6 LA {H X 100%,
A0 A = -4 A A . AR BRI 5
SRR 4 7S AT Sl b, B R R X
[i1) A AR AR 1Y 24 6 T FH 247 TR 0 ) 23 A A . 24 ) 410
W H gl g = WZ5H FR I 2/ .2 it
% = EA+B/(EA+EB-EA X EB). 240.85<¢g
<15, B2 AHMER; Yg>1.150, PG
PRI Mg<0.850F, W 2547 5 HU1E .

1.2.2 mpp & R BRFf=Western blot4#7:
BEL-740241 fl 28 £ Ab B N 25 Ab B 24 h, T
PBSIEVE3 G, BEALIN VKA (1 8 1 2R T
200 pL, & T4 °C, 30 min, 15 000 g/0>10 min
AR SR R R 1, BUS0 pg M AT+ etk
it 1 B - 2R DA s 1t g 28 1S LUK (S D S-PA G E) - it
P LG ED PV D, L3 P[220 mmol/L
Tris-HCI(pH7.6)~ 150 mmol/L NaCl. 0.1%M:75
20F5% M AR WAL FRL hE, S HEE B
BN Z: i B-acting} 4 CHEF IR, IREEVES
5 B A A B RS IR 1 —PUH IR E 1 h,
N FH B AL 2 R G (ECL) R GIR ARG . B
1.2.3 JRNAF#: ACOX-2K K/ NRNAT
#(small interfering RNA, siRNA)FF M
B A PR A W Bk I A . R 4
JHGGAACGTTGTGAATAACAT, iFF X i#(5'-3"):
GGAACGUUGUGAAUA ACAU dTdTx X8
(3'-5"): dTdT CCUUGCAACACUUAUUGUA.
¥BEL-740240 fu M 2 6L, M EHIEZRM
B IR AR 5724 hA 40 i 50 4 WG BE, LR E 40 i %
FEIL B 50%m A, 7L IHRE IR, EH A
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HFA IR F20 min. 285, B35 A H YA A
siRNA D control siRNAVARIIA _FikeFLAR
TREFRAE TR 9548 h)E A3
1.2.4 PGE, ¥ 2 &4 ml: HEEBEL-740241 Jfi
JE 51X 10°/mL, %200 pL/fL4ERF964LHK,
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BEJG 57 B0, REFLEHINAN S AR TAE#
JEIEGCGHY/FIS-FURSFRR200 uL, &F—#
W3 AL, 2R RALUIN50.1% DMSO%%
PERRR B EE TR, TH B0 1 IS 7R 2% D0 B
R 7724 hJE WAL L3, #4PGE,-ELIS AT &L i3
B IEA T 5

Gt S AP Hmean+ SDER R, K
FISPSS11.048 T A0 47 58 4 BEAL B vt 1) F 1A
FIT RN, Z2AREA I H R 1 W PR LG BCR
Student-Newman-Keuls g%, PAP<0.0558/~%
S W

2 B8

2.1 EGCGHrFI5-FU#74|BEL-740248 it £ % T
YEWRSE N 5. 100 25, 50 mmol/LIEGCGAbH
BEL-740241 iu48 hJ& ¥4 47 253 )] /£92.94%
+3.19%. 81.62%+3.59%. 49.32%+2.27%.
27.07%+3.46%, 41 EAF R 2 0 WM LR
M2 (P<0.05). 10 mmol/L 5-FU/EH]Fi%41
148 hjm, 40 EAF 3 N T78.30%+4.78%; 15
EGCGHKE 25, 4i A 472 B 52 FRAR, 40 31
FEEE NT6.55%+1.98%. 52.88%+4.28%.
18.54%+2.88%%17.95%+0.90%(g = 0.86-
1.31. 1.33. 1.17), BIKSEA5 mmol/L EGCGY
5-FUIA HI 25 I H oy 25 AN FH, ik Bk
10, 25. 50 mmol/L EGCG55-FUBEA HI 2%
T HE P 24 2 R ) 25

2.2 EGCG FiABEL-740248 loCOX-2% & & ik
WE PR, SXTEAMNT, EGCGHE TR T
BEL-740241 i COX-2 8 13 1A; #2510 mmol/L
S-FUMBENAL G, COX-2%K (315 A& WL B4
1k, HEGCGHt & Ja B3 M MCOX-28 HRIA.
2.3 EGCGH#4-5-FU##|PGE,#9 %3 BEL-7402
Y 22 % ML BR A 2 AL P24 b, IS W PGE, ]
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1 EGCG NiEBEL-74024BECOX-2ZEBHIFRIL. 1: I
7H: 2: 10 pmol/L 5—FU; 3: 10 umol/L EGCG; 4: 25 umol/L
EGCG; 5: 50 umol/L EGCG; 6: 5-FU+25 umol/L EGCG.

SEEITR: #2510 pmol/L 5-FU4: 66.76 ug/L+
2.60 pg/L; 25 pmol/L EGCG4: 26.22 pg/L+2.29
ng/L; A 254025 pmol/L EGCG+10 pmol/L
5-FU): 9.08 ng/L+1.10 pug/L; FHYE(S0 pmol/L
Celecoxib)XtFE4l: 31.62 ng/L+3.72 pg/L; %f
M2[(0.1% DMSO): 72.64 ng/L+3.72 pug/L; X
16 G 3 2 34 IGO0 TR MR S Ak 2k
BEL-740241 RPGE2 RS K14 (g = 1.30), 1X
KA AT RER.

2.4 COX-2% ik FRA LKA R et 1ER
WER2AFTR, TATFHF 2 ECOX-2 siRNA
i COX-2 1) i KR A, mARFs 7 Cont
siRNAX]COX-21) 31k 55 % fi 41 A1 L A W, B
B, HCOX2E A HA AR N
70.50% % 5.62%, 55-FUBCE J5 M4 i 2B A7 %
N47.01%%6.75%(g = 1.18). IXLLEHE %K WIHF
Attt COX 2B M ERILS Y TG H 2
(5-FU+COX-2 siRNAZ])XBEL-740241 il () 4
KAMHIVER, JF o th P R RN (KI2B). X EE%
LW EGCG FABEL-740241 i COX-2/1 415
Z: 5 T WG 258 R 8.

3 1TiE

EGCG & A I B IR LA 3 ik il sy, B
AP Pidk. PUmE. TR A LT
il g S5 A S VR . AT S IR 45 VBT AT
MFBz—, S, U T o
B, AR WA R, AR, AT S K K
R A0 B A TR 25 b CAIESE, AT R A
00437 2 40y 2 T o A o e 4 8 0, 5 S
JLR T DA SR BRI 40 1 o H . SR, 4tk
P il 98 40 P ok — R P 25 05, TR 0 P AR
BRI . PUE s, E g
T X 2R ERIATE L AR BUEIAS R ) A b
PTG, X SR S R T 24 1) 3 A
2PN S FURIGIR B H T 25, 2T
FRAF IR AN B I 252 —. 5-FULER N

ik, ®& Y PGE,&»
B, 3% 5-FUARAF
SAER, = A
. A BET
EGCGH-F5-FU
7 ) AT % 4w e A
Kegpuhl.
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B 2 COX-2RIATASSEXGRZININEIER. A: West—
ern blotfE /RCOX—2E A H; B: BEL-7402H[[EA &
SO ZRAN RS RUA RS, 1 WHIRA; 2: 5-FU; 3: EGCG;
4: EGCG+5—FU; 5: Cont siRNA; 6: COX—-2 siRNA; 7:
5—FU+Cont siRNA; 8: 5-FU+COX—2 siRNA. P<0.05 vs Xf
JiEEER

ARV AN A AH N R A% P IR A e 2 LA o )i yg
AR . A A P T 5 AR S - G- 2- i A
PRI WE K% EF 12, 00 o) g S g Az 7 1 F g, BEL
bR 3t A DK W W A% T e 7 Ay i 4 I gt s g A%
R, MIMHIEIDNAM Y G RG tAh, EEEB A
RNA, FH ik FREIE I ARNA LI HIRNA K& ik
S-FUMRH JE B2 A SRS i — AR
M _WE(FUTP), &5 2IRNA L, THILThEE, 5
— AN RO R, AR R 2 AR —
W (FAUMP), At 4005 6 5 18 & Bl B IEDN A
(W4, Ja 3 e SLhu iR i) = 2 R U T
5-FUIWIN 25 3BT sk B 2z, Bk w4
A BERE G A S-FUPTIR /E FH 1 254, Al
S 45 LA W R EGCGHE 5-FU HLAT & Hb
e e 40 P 2R AR, R A Eh RN, X AE
FEl AP AR

C O Xt At A VU o TR A 1 3 42 v 1 % e R
TG, B AT AR 2 A T AR e P
AR R COX-1F1COX-2. COX-1{EIE
WAL P RE, 4FIEFE RS EN S K, K
YEIE W BT fig. COX-270 440 IE 1 1t 4= B
RE T — AT AR, HEA MR, RPN
. ARFEFIGEERE, RiIARIE FiH. PGELME
HCOX-2 EBAR W =), BATIEdE40 A= &K
WAHAEH, COX-23Kk 1M, PGE, A3, &
JE—FICOX-2/PGE,AE W, T4 i) A1, I

FHESMMC-772 140 Mo - BHPH T, ¥ J 2 Fh bk
DRV (1 I R IA AR 4. R EPIRIE, EGCG
REtE I TR Hep G2 RISMM C-772 1 40 il A= K
JEHE FIHCOX-2MBel-2 AR, X— A5
BATII &G FARL. deAMIF Tl Rk B, EGCG
NIHCOX-2/ R IE HAT R HAME. [N, M
Fi25 umol/L EGCG510 pmol/L 5-FUBLA &
ZMHIPGE2IRE T, JF R AW R N R =
PEH R HHCOX 2B M RIEZ 5 TG H 2
(5-FU+COX-2 siRNAZ])XIBEL-740241 i) 2F
KAWHTIAE T, I S o [R50, 1 — 20 i 1]
EGCG FHBEL-740241 lICOX-2[1)KIES 5T
B4 25(EGC G+5-FU) K A R . 3T K i AF
FLABARAE" T, JHICOX-2 ik, $m MRtk
IT BUBT T RL.

M2, EGCGH R4 b COX-28
PRI, PIHIPGE, 7y, Ba5RS-FUBUHE 1,
FEAE PN RSO, Ok WA TR R AT T T R R T
BE 55, A EGCGHUH V6T S it B 4.
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AFR ATFIESCHREZ X 05155 1 MEHRITT I, 11 A0RL 1.2 771k 2 850 3 1HE; 4 %30k, 55—t
TS, J& 25 M AR, 24005 i 0 RS B2 15 30, LU R A BRIR: ()51 MR B BRI 775 oAl
ST R. QM BRI 0 NIRRT, (2R L HAD AT 2560 IR T e 0% B A% 558 . B0 7 N %
AR, CART R R 7725 | 226 SCHRRD T, A 20 STk b al s 700 35 o 18 32 1) eSOdE AN A ak e it 2 AR BT
(3G AL S0 2 Y & BRI SR RO SC 73R, TR 45 R N e, (4)1He B2, R AR Hhont B 75 i) 45 AL ik
HR AR T AN 2 T ST AR, AN W K SOk ) [T, 1 3R (M B B B . RN RIT AR, A 29 B AW
PR S, A AT IESCRI T HRIZ R M P 2. RGN ARk, RPAEA R A0S N AR E P
YA, A% — A S 2R RO L), 70 1E SO iz B My B . BN A By SR B, DUEAE 5
Wi B, BT (0 B R E SO P B v . RS A ARG BEE. LB, g1
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