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2 o W I T A HepG2 4 ifg bax JE R 363k
5 A o 105 40 5

LotAR, tkaka'? ) A, BEX
(FREFRL.RES —ER HFRI 2. 6 RE SRR SMEEAE, & 7 M 510224; 3. #.Lh XK F W5
—E R AFRZSME, S & 7 510080)

FE B/ B =B ILEE( 1P,) A bax B K 3% 3K 728 (b 76 1% 8 1 ( Quercetin ) 35 5 JIT 485 41 il U4
THREM . Ak DUAFE HepG2 4 Mt 55 3% 72 h JyxF B, LA 20,40, 60, 80 wmol/ L Quercetin {E fi] T
HepG2 40 1 72 h Bt F1 60 umol / L Quercetin /f Ji] F HepG2 40 M8 6,12 ,24,48 ,72 h, jj Ji [A] v B i # & K
I 20 g 1P, 5 &, RT-PCR 43 A7 bax mRNA 33k, Western blotting 73 #7 40l il bax £ 17383 , it 2 40 g A3 45 )
MM T, R & WIE M Quercetin /E | F T 4 HepG2 41 il 72 h, IP, & i B ¥ K T X W 4
(P<0.01) ,bax mRNA Ml bax tE R IX B E®H TXMA, AMP TR ER THHMHACP <0.01);
60 wmol/L Quercetin 1 H] T If #i HepG2 4 i 6, 12,24 ,48,72 h, & W A7 1P, & 4 & 2 L T % | 44
(P<0.01) ;12 h J5 bax mRNA Fil bax 2 AR E B F @ T A 24 h FAN MMM TR AREST
YTHEZH (P <0.01), £5i8  Quercetin G298 /> 1P, A= B, bR bax FEK K3k, 5 SR 40 H T

[FELEMIZE,2007,16(12) ;1166 -1170]
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Quercetin regulates bax gene expression and induces apoptosis in hepatocellular
carcinoma HepG2 cells

MA Xing-biao' , ZHANG Ji-hong” , LIANG Li-jian’ , HUANG Jie-fu’

( 1. Department of Hopatobiliary Surgery , the First Affiliated Hospital 2. Department of Hepato-biliary Surgery ,
Clinical College , Guangdong Pharmaceutical University , Guangzhou 510024 , China ; 3. Department of Hepa-
to-biliary Surgery, the First Affiliated Hospital , SUN Yat-sen University , Guangzhou 510080, China )

Abstract ; Objective  To explore the role of 1, 4, 5-trisphosphate inositol ( IP;) and bax gene expression
in apoptosis of HepG2 cells induced by Quercetin. Methods  HepG2 cells were cultured for 72h as control.
HepG2 cells were treated with different concentrations including 20,40. 60,80 wmol/ L Quercetin for 72h,
and treated with 60 umol/ L Quercetin for 12h, 24h, 48h and 72h. IP,, bax mRNA, bax protein and
apoptosis rate were assayed by IP,-[*H ] Birtrak assay, RT-PCR, Western blotting and flow cytometry
respectively. Results In HepG2 cells incubated with each of the concentrations of Quercetin for 72 h,
IP, continent was lower than that of control (P < 0.01 ), bax mRNA expression and bax protein expression
was higher than that of control, and the apoptosis rate was higher than that of control; in HepG2 cells
incubated with Quercetin for 6 h, 12 h, 24 h, 48 h, 72 h, IP,content was lower than that of control
(P <0.01) ;bax mRNA and bax protein expression in groups incubated with 60 pmol/L Quercetin for 12h

was higher than that of control, and the apoptosis rate in groups incubated with 60 pwmol/ L Quercetin for
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B4R 4 B R W AT HepG2 411 bax 3t [ 5 4 1% % 2 MR = 8 £ BF 56 167

24h, 48h and 72h was significantly higher than that in control ( P <0.01 ). Conclusions

Quercetin

induces apoptosis of HepG2 cells by reducing IP, production and up-regulating bax gene expression.

[ Chinese Journal of General Surgery,2007,16(12):1166 —1170]
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Ui WA 5 % 3 o SR TR 3R 36 5 AN MY 1S 5 R
T AR Ay e T A ST R R R
A 0T L e A K RN A R A0 g T
3 BHL R T R e g A M G B B AR AR L R, i
AR S 5 SRS VIR I LKL, JEm
il 24t i 3 B B8/ A5 S AR N R TR Ok B3R 9T
HHM ., BERIEERKGE S SRR, RA
S AR X — 38 Y A Ak RN O B il B N mE L B
(PL) R | W IR I9E UL S — Wl R ( PIP) 80 I 3% M 1%
SRFES AR S W ER LEE (1P, ) A R
WM (DG) F= A=, 76 JF 988 A= K L 3 58 A of i
FEAEMC . Bax FEH R KW LA U
Je 20 M R T B 1 T, R 2 A 0 T 0 Querce-
tin® " B[R] B A0 G PTG RN PIP 3R S M {H RE
7 38 A R UL B A S e T 5 e T i 2
bax JEPR Kk HEIHE T, HATHFE WK E.
A 5E 0% 0] AT AR T, A R R LB A
3% 30 50 vE T R A M e ( HCC) £ 41k 398 Fn 55 05
AR

1 MEMITIE

1.1 ##

JF 9 HepG2 21 i #k (o 1l K =7 2l ) 5 3
JHLPE) , RPMI-1640 #5323t ( Tnvitrogen /A 8 ) , 3
P 2 L3 ( Hyclone 24 7)) , Quercetin ( 3 [l Sigma 7
H L SrHral) 1P, -[PH] Birtrak Assay i 7 £ ( Amer-
sham 7% ®] ) , RNA later ( Ambion 2\ ] ) , Trizol Rea-
gent ( MRC 7\ ] ), SuperScript IT ¥ %% 5% fiff ( Gibco
BRL A7) , Taq il ( Takara 2% w] ) , R f# ( Sigma 2
7] ) , RNase i il 77, Oligo d ( T) 18 #1 dNTP ( I ¥
AW TREFCARMR 55 A R 22 7 ) , SDS (Roche 23 7] ) ,
Spanish & # & 3 J§ ## ( Biowest 2 &] ) , Tris & EDTA
(Sigma 23 #] ) , bax BT A B 3¢ P& HT 1A ( Santa Cruz
AT L Boactin BUHC A B 5 B BT 1K ( Neomarker 2
A1) A B ) 0B/ B S PR (TG, —
Be) Bt 4 (BRI 4 2 i) L PYDE it  Roche
) ) s Hod R B Sy o d gl i A AR (36

Carcinoma , Hepatocellular ; Tumor Cells , Cultured ; Quercetin; 1P, ;

bax gene; Apoptosis

Beckman - Coulter 2\ &) , #l #% Bl 5 ELITE , & ¢ % K
488nm, I F 15 mW) ,

R A W 4E X N (PCR) 51 4/ 1 i A4 9 T2

FEAR MR 55 A BR 2\ A .

1.2 X®WHE

1.2.1 i3 4% HepG2 41 i PR ¥ fi# Vk , 4
25 em’ R FEM L, AR 10 % /N4 i3 L B
Z1x10U/L 467 % 100mg/ L () RPMI-1640 k%
b, R B R MR T 5 % CO, F 95 % 1y i i
253, 3T°C 1 4 i B SR A T, A 3R 4 B R
1R R4 7 5 55 92 i BE 80 % ~90 % J5 45 T
RIS TR . WEPRINE SR 4, 11 0.1 mol/ L B2 £
ZEwh R (PBS ) PRI 2 WK, 4%0.1 ~ 0.2 ml/ em’
R R MBEMA 0.25 % % 0.1 mmol/ L
EDTA (25 A, T 37 C FiHfb. W40 il B
FOSRUEA TRy T E A 108 1220 e o A | A N 1 o
R A LT A 35 SR 2L 3 min kAL, )
SEUH % e AT B SO0 IS BE 1R RIS 41 A B v T
Ja L, B IR A B 0,1 000 x g B 0S5 min,
PR BE SR IR M A B IR RS R
A0 M5 T AN, o 2 AT SR B R

1.2.2 5 ZAR MM Ao ob AR B £ B 7 Lk
T3 A ARG 7% 28 0 G WG BE 20 MK 0 o & IR A AR
G/ HepG2 4f M il A 20 Mo & W&, ¥ A =
2x10°/ L, G A & 10 % /2B i 5 5 R
1 x10° U/ L 4542 100 mg/ L 1 RPMI-1640 3%
FREERE SR . MM K B X RO K WA LR
SC %, Fl DMSO ¥ f# Quercetin ¢ i B ¥ BE
10 mmol/ LAKAF 25, - 20 CLRAF, SEu if L 1
R I Y o8 4 B R W R R T R, A 2
W DMSO & EHN 0.8 % (V/V),

(1) FA) OB S 9 76 35 5% HepG2 41 Jifd v
Hil A DMSO ¥ 4 0.8 % (V/V) [y RPMI 1640 1%
FEE SR 72 h X B, 905 4 A B 5% HepG2
i ffu RPMI 1640 15 57 3 v 43 3 in A H DMSO ¥ fi#
[ 20,40 ,60, 80 pwmol /L. Quercetin , 4> 3] 45 & 72 h
Y440 it 3 A5 AH O 48 b ks .
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(2) W) AKH M S 5 R h A E
0.8 % DMSO X537 72 h Sy X B4, 50 5 45 4 35 5%
Ferm A 60 wmol/ L Y Quercetin 43 5| £5 5% 6,12,
24,48 ,72 h WU L E AT A DG 48 bR R .

1.2.3 IP,-[*H] Birtrak Assay #% #| IP, &% %
IP,-["H] Birtrak Assay i 7 £ £ fF U W1 #1410
LT E S R R R DO UE Wk R TP, B A 7E R
MR Z HImA 100 L 28 pfi (100 L b o i 2R
100 L [PH T -1P, i B 100wl &5 & & (1, jiE
BB A,k B E 15 min,4 C K 2 000 r/min 3
A 10 min, 3¢ 5 BV, MF D0 UE 56 2 T4, A
I mLE& B FK, R EitiRs), 15 ~30 C TR aE
10 min f5 FFHEH IR 2, B AW NI, A 10 mL i
NV, Insg 821, F B — WA 84 B kA7 i I i
B4 min $% 45 VR UG IH 22 bR o il 2k, 6 BR AR o il
o = T | ol g

1.2.4 RT-PCR # ) bax mRNA & ik % Jf] Trizol
Reagent #i I % #F 17 RNA #2 I, B .0 . T JE RNA,
RNA #4501 % 350 RE BE B Uk 6 0 45 I RNA 5%
HPE. RNA JE & J5 A RNA 2 pg i 17 30 5% 5%
N, ZJG SO L S AR & #EAT fA S PCR 473 bax
B ¥ ;5 -CCACCAGCTCTGAACAGTTCATGA -3 " |
T 5 ¥ : 5" -TCAGCCCATCTTCTTCCAGATGGT -3 ;
P3G 7 WK BE 507bp, DNA #AJF R ( £ [E PE 24
B P, P A& F94°C A8 Pk Smi, 94°C 605,
55°C455,72°C60s,28 MG, it J§ 72°C %E i 10
min, B - actin #F814:5" - GTGGGGCGCCCCAG-
GCACCA -3, F i8] 9 :5" - CTCCTTAATGTCACG-
CACGATTTC — 3" ; 4" 18 ;= Wy K JiF 548bp, ¥ #8 &
£:94°C 25 % 5 min, 94°C 60s, 58°C 60s, 72C
60s,35 MEH, I 5 72°C LA 10 min, S =)
FEBE RS A LA 100V B Yk J5 T B AR 4% A3 0 2% 4
W AE 5 0 BT AL | 28 Gene Tools 54 47 2 52
SrAT KI5 Skl K B 5 A Z BRUBR B B -actin
B¢ B 5 TR 2 B, A5 B — AH X 58 B ( relative in-
tensity , RT) , 3l 3o 4% ¥k B 41 A1 45 BsF AH 4 1% R { L
BRI A R DR 3R Gk 1 A AR LA

1.2.5 Western blotting 7 3% M| & bax & & & &
B4 B AH 41 40 B, SDS A7 3% B 0, bV TR A
5 min,  FE AT R VT M BE e BE R R Uk o K BE IR
TERIT , TRHRBZ W h 5%, B PVDF
BHT, A —4T bax BRPL A L 5E BE BT, LU B-actin
HoaEBA NN S 4 CRELH . B PVDF R
EREGEMPER, MA P ERTLEBEE 2L

Ja , R AL & SRR B, T S AL IE SR S b
AR I A7 2 24 AT .
1.2.6 AKX nmien o IES A
Jl,PBS k2 . M T5 % M L BE 4 Cid i
[ 2 20 M, 7 PL 3 G 0 40 B R T, & AN AR A
B A BB BT M A0 M R O TR
1.3 ZitZzaE

AR E AT 3 R, BRI 25 R
7N, K SPSS 12,0 AR HEAT G it 24 43 b7, T 2 5%
PR R 7 22 40 0¥k #EAT 40 M, O 2R 5% & kAT
PRSI 5 B4 Jr 25 55 1k, AR UG BEAT 7 25 3 T o

2 7 R

2.1 IP, 82T
2.1.1 R FEKE Quercetin 3 HepG2 #m fi IP, 4~
TayHm FE Quercetin ¥ & A 1Y fil HepG2 41 Jid
P, & B W AR, AW EZ T IP, SR EEMT
YR (P <0.01) (K1),
2.1.2 60pmol/L Quercetin 7~ [ 4 A & 18 %f
HepG2 2 i 1P, & = 69 % va X B4 HepG2 4 i
IP, & &~ (29.2 £0.6) pmol/106 41 g, i A
60 wmol /L Quercetin 4b ¥ 6,12 ,24 ,48 ,72 h,pE &
Quercetin { Ji] I} 5] /4 %€ 1< HepG2 4fi il 1P, & & &
WrkE Ak, & A TP, R R AR TN A
(P<0.01) (% 2),
2.2 bax mRNA RiZH Tk
HepG2 71 fifi £ 40 wmol/ L LI [~ Quercetin 1f F
T bax mRNA £k N, EAHE (K1), FEE
3 A 7R Quercetin £k T bax mRNA 35 1y g 3%
e TR R, BRI RARKEUE (P <0.05) (£ 1)
PN BN Y AEM 12 h 5 60 wmol /L
Quercetin 20 £% B A bax mRNA 3 ik & 2 & T X &
H(P<0.05)(5K2),HHEA Quercetin {F [ i 1]
Y SE 4, HepG2 411 il bax mRNA £ 35 84 fin, {H A B
2, HIC W] Ay I AR (1)

M 0

600bp
500bp
400bp
300bp

1 HepG2 20l {6 A [7 %6 J% Quercetin ( 72 ) A A I i
6] (47 ) 4 1L F 19 bax mRNA % 35 (¥ 1 #B umol /L)
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B4R 4 B R W AT HepG2 411 bax 3t [ 5 4 1% % 2 MR = 8 £ BF 56 1169

2.3 bax EHRIZEMEWL

2 5E o AT 2R £ W Quercetin fE ] R bax
EARBHEER TABACP<0.01) (K1),
{HAE N [A) #e BE Quercetin /E I HepG2 ZH fifl bax &
3R 3G, (5 JC B R s OmE e (BT 2)

1E 60 umol/ L Quercetin 2 fii & Quercetin 4 {F
I 8] SE K, HepG2 41 it bax #F H R IK G N, 1 — &
I AR AP (P <0.01) (£2,83),

’ = | bax
‘- AR SRS SRS SRR @R | Beta—actin
0 0 20 40 60 80 wmol/L

2 HepG2 4 fifi 7 AS ] #¢ B Quercetin /F F T bax &
H 3R ik

bax

’— — xr rF X 1 J
Oh 6h 12h 24h  48h 72h

Beta—actin

B 3 HepG2 4 g 7 60 pmol /L Quercetin /£ I A [ i []
19 bax I H & ik

2.4 AT

2.4.1 XRFKE Quercetin x HepG2 1 it A T %
#Hrh Quercetin LR E T HMPH TR H B EFE ST
STHAH (P <0.01),{H Y K F 60wmol/L L)
AN RN B (R 1)

2.4.2 Quercetin & [ 4 JA & & x+ HepG2 4m g /A
=g F e BEAE VE I R GE A A M I T AR 0 b
Jin, i A 60 wmol /L Quercetin 24 h 5 £% i 4H 41 Jitg I
ToR B W5 T X B4, B & Quercetin fE F I} [H]
SEA, HepG2 40 g i T- W B i /. (P <0.01)
(%2).

£ 1 AFEHSE Quercetin X HepG2 4 fifl TP, , bax mRNA , bax
EEFELAEBET-RNE R (n=3, x £5)

2R 1P

bax mRNA(RI)  bax protein(RI) A1 -5 (% )
(pmol/L)  (pmol/10%cells)
0 29.40.5 0.08£0.01  0.010.001 2.60.1
20 17.9£1.57 0.23+0.03"  0.160.07° 1m2+0.1°
40 15.5¢1.17 0.28+0.03"  0.15£0.027 15.51.17
60 5.740.97 0.30+0.06"  0.18£0.05" 26.8+2.57
80 5.5+0.87 0.33+0.07" 0.2 0.06 27.1+1.57

Wt SWRREML P <0.01

F£2  Quercetin AS[A]/E A%} HepG2 4Hfif TP, ,bax mRNA
bax 8 3535 XA TR EE M (n =3, x £5)

Hif ] P,

bax mRNA(RI)  bax protein(RI)  4HJIHT-%(%)
(hours)  (pmol/10cells)
0 29.2£0.6 0.08 £0.02 0.01 £0.001 2.60.1
6 23.3£1.4" 0.09£0.01 0.03 £0.03 2.8+0.2
12 16.81.17 0.26+0.05° 0.16+0.03 4.5¢1.2
v 10.0£1.87 0.28 +0.03" 0.19£0.03" 11.70.8"
48 7.3+1.2° 0.30+0.017 0.20+0.05" 14.30.7°
72 4.9+0.57 0.32+0.05° 0.18+0.07° 25.6+2.47

I T SRARAUALL P <0.01

3 3 i

AL A5 R R, B A Quercetin Y JE 1Y 35
A R B 18] 9 SE A<, iF 9% HepG2 41 ifg Y TP, & &
B W N B, bax mRNA 1 bax 2 (1 235 A, 41 i I
T2 RZ W N, $2 78 Quercetin BE A 27 T T i 4
JHO 98 T AT RE S ) R UL G R (E e S, WYY
bax Ji R 3% 35 % DI AH 56 .

bel-2 B PR 52 W o H i T 2 BF 58 B — 28 40 i
8 TR O R PR, HE 3 3 R A A 2 5 R A M O T Y
KRR — , EHEHETE SRR D LKA
HEAEN, SN EEERIERBEVI LR, bel-2 F
bax 73 5l & bel -2 G5 v fc A A 3P A 30 i 4 o A
PR E P T35 B, IF B bax & bel-2 3% M 110 32 B8 5
Wy 2B TE 5 RS, bel-2 KR Y
T HEAEE A MENT K EWBRZL, N
JEL 3R 7% A 2 A s L, 0 R R AR SR |, O
L5200 M A P B R N R B T AR A ELAE T e
EIL R S i PO 5 e D I U (S IR VO
I 8 e 2% A0 & A I T B 0 R I, e & T BN
Mg =" o bel-2 Fl bax 2 1k K F B9 85 A 5 0E T
A AR 3 A OC |, bax 3 5 £ 3 20 M R T, bel -2 1Y
A0 e 08 T bel -2 1 40 B AR AE S E T ) A
R e R AR o bax Bk A AT 0 A0 e O T
(1 & A, {324 5 bel-2 B B — S KB, bax-bel -2 U]
TE I T 3o A b ke S AR T DR B A 0 2 R R AR
P T2 bel/bax BEAR XF tk & 40 M J2& 15 7F A JE TR
SHEZE X, AN bel-2 B Z 0, bel-2 F
bax [ 5 U5 R ARG 2, UA TR S s 5 2 4 i N
bax 8 Z I}, bax A B I MUY A I — Ak L F 7,
TR AT, AW 5T 45 B W R, Quercetin §E
F 9% bax mRNA I bax # [ £ ik, 15 5 I J# HepG2
20 M0 4 =5 $2 R Quercetin 10 i) W4 R L B 3 % 1 5
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b RS R E

416 %

%, bax FHFEL L, S5 TESHBEMHET.
I 9555 2EL 0 200 i 335 B A0 0 T 3 E B R 0F R IT 4L
VR S8, {EL 200 i 54 B R R T T A O R % B
JE R I R T B AR OIT R R AR R PR OB
2 RN o A 1 T BB 7 1 O T
HF HCC 97 . BEAE BT % W, Quercetin A [
A6 JFF 98 20 Mo PL 38 G 1 PIP 34 0% 1, S 8 1P, 7
R AN AR KT G /S 1, 45 R % B 4 A
BE R RE A5 kB B SR AN SE T, A BT S 4R R
300 15 T 93 200 i B AR LI 308 B A 5 7 S, T B bax
PRI, S M08 T2 W] Quercetin [ T 41
A M A, LTS A T R, HE— T
JEB 107 T 1 UL I £ 5l % 40 40 590 36 U7 HCC i BF
55, KA AT RE R 4R i LR 3R I AR 3 4 — AR
(994 I I7 1 o
5% Xk
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