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EGCG #1 PC-B, k& FHZ5 X% AFB, 241 iy
105 R PR3 VR FH B AL

T, AR, G EARE', AT, WHL, HAE, kIR, 47
(1. PHEHAKFE AT AR, &5 530021;2. FHEHKS® PFEEE, 45 530021,
3. FBEEAXRFE AMESR, T 530021)

[HZE] BM:RTZmMEMHYLFEYREEFILERKE FRE (EGCG) 5T R B, (PC-B,) , X # i & % B,
(AFB, ) & 0 JF 48 B 05 DR 37 P e P o 753 o 8 TN VR JH 200 if ( 1-02 20 Jif0 ) AT IR AP SE B0 B 5%, 520640 S 6 4, 4 il s B
Y, FIRT R, AFB, Je#4, AFB, Jt3 + EGCG 41 ,AFB, Yt + PC-B, 40 f1 AFB, J:# + EGCG + PC-B, #H. R H MTT #:
YR AE TG B 30 o o A0 O A e YR (SCGE ) 4 41 At DNA 5475 , 308 i 370 =X 400 At 325 A6 300 400 i 9 1=, 2R . Western blot 3 48 il
P8 T AR AR DGR 1 B A Ik B/ T I -2 (Bel-2) , Bel-2 A 56 X 2R 1 (Bax) |, 2 i & iR K 4 SR 21 1l -3 ( Caspase-3) ,
Caspase-9,p53 HE HRIKM KV, &R :EGCC 5 PC-B, HHEREAR AFB, FrE L-02 40 iy 4= 4 30, 6 AFB, X 40 i iy A
WM 61, 12% P %8 42. 18% F 46. 72% ;EGCG 5 PC-B, Bt M % 5 0 {, SCGE SZih 4% & ] EGCG 5 PC-B, B JH 51 1]
BIREV /N AFB, 51K L-02 40 i DNA {45 (P <0.05) . EGCG 5 PC-B, B H 515 4 6e I 3 &k AFB, BrEr L-02 40l iy &
W T- 3 (P <0.05) , Western blot S2I6 45 B2 £ W], AFB, Y7 /5 ,EGCG FI/8§ PC-B, 4b ¥ 548 i Z B (% Caspase-3, Caspase-9 [
Fik (P <0.01) ,#5 Bel-2/Bax HfH , WX} p53 FiKH AL, 418 :EGCC 5 PC-B, il i3 FEX L-02 41 is DNA )i 5 41 iy
PR, AT REAIR AFB, Sk A i Bt g 33 45 V6 1, AR FH LRI 7T i 5 F 98 Caspase-3, Caspase-9 f3R35 , JF & Bel-2/Bax £ K¢,
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Protective Mechanism of Epigallocatechin Gallate (EGCG) and Procyanidins-B,
(PC-B,) on Liver Cell from AFB,-induced DNA Damage
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[ Abstract ] Objective; To evaluate the protective effects of ( — ) -epigallocatechin gallate ( EGCG)
combined with procyanidins B, (PC-B,) on liver cell damage caused by aflatoxin B, ( AFB,). Method. 1.-02
cells were selected in an experimental study in vitro and divided into 6 groups: control group; solvent control
group; AFB, group; EGCG + AFB, group; PC-B, + AFB, group; EGCG + PC-B, + AFB, group. The cells survival
was determined by MTT; DNA damage was detected by single cell gel electrophoresis (SCGE) ; the flow cytometry
method was used to detect cell apoptosis; and the expressions of protein about apoptosis signaling pathways ( Bel-2,

Bax, Caspase-3, Caspase-9, P53) were detected with Western blot method. Result; EGCG and PC-B, can reduce
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liver cell growth inhibition caused by AFB, from 61.12% to 42. 18% and 46.72% ; EGCG combined with PC-B,
made a better effect. SCGE results showed that either EGCG or PC-B, can reduce liver cell DNA damage caused by

AFB,. Simple or combined administration of EGCG and PC-B, can decrease the early apoptosis rate of L-02 cells
induced by AFB, (P <0.05). Western blot experiments showed that after treatment with AFB,, EGCG or (and)

PC-B, treatment can reduce the expression of Caspase-3 and Caspase-9 significantly (P <0.01), and improve the

ratio of Bel-2 to Bax, but with no obvious expression of P53. Conclusion; EGCG and PC-B, can protect the human

normal liver cells from the damage induced by AFB, reducing L-02 cell DNA damage and inhibiting the apoptosis,

and the mechanism may be correlated with the down-regulation of Caspase-3 and Caspase-9 expressions and the

increase in Bel-2/Bax.

[ Key words ]

o [ %5 7 K (aflatoxins, AFs) & #2 IA #3158
TG 0eY), 3B h B il B Aspergillus flavus H195 42
MR A parasiticus W) 35 R AR A2 B TR AUH
PR, TFRESE AFBL @ E SRS E, A B R W,
AFB1 B A B A8 M | oy v | 38t % Bo 1k Tk 2L
JEVEAN G I RE L . SR R B B ER AFBL 29
Ve ik £ ik N2 e e NI Y VDN
B & M A 4 M 9%  ( hepatocellular carcinoma,
HCC)'

Z WKW FYREE TILE R E TIRER
(epigallocatechin gallate, EGCG ) /F b &% 4% 3 F 6 4
WY SR A 2 W A R AR Y B, W LA R R
B YA RO R R ) — R B A SR PR
U E W HLR S D RE , 5 IR 4 T SO
PRI SRR EGCG 7 ] 3 i 1 4 48 1k X 7 i 2%
KT ConA i FRYRFBIG . B AL K B, (PC-
B,) EEATE THWRRS M AEM B, & —
FEAEAT ) S )32 AEAE ) S B ATT A2 0 1) K 8K 2 T
5 Y, 31X W A TR LAY Jo v I, mT o g 48 Ak
PRAARLLAE AETT R N MBARE AL T R o AT R
S — R J5 R, T LAVE B AR N A R A i R
P2 S5 32 O R A A, 2 BRAE T
Z, BA G U BT e s BT AR R
AR

RS B AR Z B R Y s EGCC 5
PC-B, X AFB, ZbBH 5 AZEAT40 L DNA 45 45 4 {4 47
YR B L o
1 #a
L1 40 TR AR TR G 20 (1-02 41 Hig)
W B DR A v R IR AR A
L2 24P adsn Ry a ik Rt e
TILEREE TIRM (EGCG) , i EH R (PC-B,) K
S5 R L-glutamine , 8 1k 2, %€ (EB) , DMSO ( #
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W A 55 [ Sigma 2\ W], b5 43 5 G3126, E8751,
D5879) , DMEM ¥ 73 & Fil i 4= 178 (¥ 3 3¢ =
Gibco 23 H, #it 5 4+ 5] & 12100-046, 2027050 ) ,
AFBL W F 1 I 8 7 A= Wy BH A PR 2 | 5 e e i
(MTT) 4 F 3£ & Amresco(it5 M8180-1) ;B 4il fy ik
ELE/ F M -2 (Bel-2) ,Bel-2 #H5¢ X 1 (Bax) , 2
PEE R K& & E A -3 (Caspase-3) , Caspase9,
p53 —HL (£ E Abcam 23 H], #it 5 43 Jill 24 ab7973,
ab77566, ab2302, ab63488, ab179477)

1.3 f¢ %8 3111 %40 Mo 4% 35 45 ( 26 B Thermo
Forma /) ) , VD-1320 B8 % T AR & (M IR I 7R B
AR LA HE),DW-861.286 %l #f {1 iR vk 46 (
[ /K 4 A1) , CK40-F200 #Y ] & & 5 ( H &
Olympus /A 7] ) , PowerPac 3000 %Y /1 3k X ( 2€ [E Bio-
Rad A #]) .

2 JiE

2.1 iR 5marH  L-02 4R T E
10% R4 13 ,1% L-glutamine , 100 mg-L”%ﬁ%%,
1x10° U-L™'#HHEZ M DMEM B3t d , F 37 C
TLET 5% CO, HiFRfah iR, fPanff 2 5, B
XF RO L-02 20 i, FH e R 40 M DR BE I L T
Sk AT T 1 x 107 AU F T 6 FLET
FEMR,24 h JE SRR IR, S g g 6 A, B 16 1L, 41
B AN 5] b B3 20 B 355 55 W, EGCG ] 259k JE 2
X A M T SCHk ', PC-B, 25k BE 2 % 1A )
HESCHRT . A 1A IO AR B v R 0 BEZH i DMSO %
FI;AFB, Y4540 .40 mg- L' AFB,; EGCG + AFB,
20 .50 mg-L ™' EGCG +40 mg-L~' AFB,;PC-B, +
AFB, #4:200 mg-L~"' PC-B, + 40 mg-L~' AFB,;
EGCG + PC-B, + AFB, 4H:50 mg- L' EGCG + 200
mg-L "' PC-B, +40 mg. L™' AFB,, ¥ 6 fL#x & T 37
CTF,%ET 5% CO, HiFtfih 5% 48 h J5 , 11 )5 &
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2.2 MTT g 76 6 fLik i, 4520 A JH 3 A4
SALL ] PBS P TE TR 2 S, BEALA 200 pL
%500 mg- L™" MTT (Y3 15 35, 85 9% 4 h J5 % L
LA 200 WL DMSO, i i 1R 21 5 , 16 A bn AL
1= 490 nm P K AR AN I S BE A TR0 AR B A o
ARG R (TR) = (A — A ) /A X 100%
2.3 R MR R KNS (SCGE)  7E 6 LAk,
B AL PRI 3 A5 AL Kb TR B AR K Y L-02 i
416 FH 0. 25% BRI AL il LR T 1 x 107 441 i
B . SHEFEWESCHR8 ], I8, 25 T
Olympus ¢ i 50 55~ W52, 1 %% 100 4~ 46 il v 4
FE 40 %, I H DP controller i A% 52 48 BAH , f J5 H]
CASP J3 B A% 43 Bt 30 A4 22 28 it £ 2 R ('TM)
1 Olive FE4E (OTM) By 214k .
2.4 wAdHMEAR  7E6 fLART, A 3 AR
AL, B b T X5 B A KW 0 A M 0. 25% Jig g TH
A6 ,F 1 000 r-min "B5.00 5 min J5UCEEIHE, LI PBS
UE2 W, A A T PI-Annexin v i/ T2 3G i 7] &
(2% ol L % BE R A= T 1 x 10° A 41 i, 400 H
i 9 o 8, MERA R 0.5 mL 40 i Bl T EAEE
FEHIA S wL Annexin v-FITC F1 PT Z4 3% , T 28 iR 8O
Yett 10 min J5, EALKI, A CellQuest # 43RBT x
10" AN 20 A, 20 1 155 20 At L7 309 98 T 400 e B AE T 40 i
NS
2.5 Western blot 8 #F 6 FLA T, 45 20 Ab FREY 3
AL, AR 102 4, 2 R B L, SR BCA R
P e R 0 X, A A S S I A S R R
2% CHR[9 ], ] Western blot ¥ , K I £ 52 45 41 Bel-
2 ,Bax, Caspase-3, Caspase-9, P53 H H % ik /K ;%
FH Quantity One v4. 4.0 % {4} % Bel-2, Bax, Caspase-
3, Caspase-9 , P53 Iy X [ 5547 i A7 6% B 4347 o
2.6 HiitcpabE SR AT SPSS 19.0 Bk k4T B s
b33 BT, SR FH B 28 T 2 40 BT AL ) LA, i A T o
BORPECE R ) & =5 $EAT3R0R, LA P <0.05 hERA
Gt E X
3 R
3.1 EGCG Fl PC-B, X} AFB, i i) iF 240 i A= < 52
i EGCG 5 PC-B, A, & EGCG 5 PC-B, B
X T2 B b HR S, 28 MTT K il 45 SR K 0 . EGCG 5
PC-B, JLH] 58K 24 68 12 35 BE AR AFB, X 40 2 9
A K HI1EH ,EGCG 5 PC-B, H T4 jifdi AFB, X}
JE 4 B AR 30 I 3 N 61, 12% [ & 42.18% FiI
46.72% ;EGCG 5 PC-B, Bl fdi AFB, X i 40 M i
AR 61.12% (5% 37.15% , W& 1,

%&1 EGCG 71 PC-B, 3f AFB, B AT & KPR (n=4)
Table 1  Effects of EGCG and PC-B, on hepatocyte growth damaged by

AFB1 (n=4)
i Az KA 2

20 5 /gL Ty A % *

2 H - 0.549 -

TR R - 0.551 -

AFB, Yt 40 0.237 61.12

EGCG 50 0.291 42.18"

PC-B, 200 0.276 46. 72"

EGCG + PC-B, 50 +200 0.301 37.15%

VE: 45 AFB, R4l P <0.05,2 P <0.01(£2~4[d) .,

3.2 EGCG f1 PC-B, %} AFB, 345 i JiF 4 2 DNA
P EGCG 5 PC-B, B K& — & Bk F Xt
JHF 44 2 v Ak R S, 28 B AL S I R I % B, AFB,
B A BT AR S, A X T A (A 4L, B4 e DNA
R R R P E M AFB, 5 EGCG [A] i) 4b B 5§,
AFB, 5 PC-B, [a]#f &b 2 4 e 5 , DNA $5 475 BH
FEAR (5 AFB, B4 1L, P <0.05) ;1 EGCG 5
PC-B, 3% 15 I kb 24T 240 JfL )5, #H X F AFB, 4L 3
DNA Hi 45 FEARTE S W 2% (5 AFB, L4 1L, P <
0.05), 8 EGCG 5 PC-B, ¥ 4 g )i /N AFB,
XN IE H BT 40 i 5 A% A9 DNA $83 455 , {5 P 25 Bk
RORTAE, WE2,

# 2 EGCG fn PC-B, 3t AFB, ¥ T4 DNA BEEREEN
B (v xs,n=4)

Table 2 Effects of EGCG and PC-B, on tail moment of hepatocyte
damaged by AFB1 (x +5,n=4)

1) /mT%,] Fe E: iéfﬁ *ﬁ’ e *
EAA - 3.15+1.34 3.84£1.02 23
T R - 3.37+1.72  3.97 +0.83 24
AFB, Y7 40 8.04+2.01 9.72+2.64 73
EGCG 50 5.19+1.47" 5.91£1.79" 56
PC-B, 200 4.63£1.82" 5.36+1.17" 51

EGCG + PC-B, 50 +200 4.29 £0.65" 4.47 +1.27% 34

3.3 EGCG 5 AFB, I5HXT 40 5300 0 1 5 1) 52
] EGCG +AFB, 415 PC-B, + AFB, #4155 AFB,
B A, R TR B EREA(P <0.05);
EGCG + PC-B, + AFB, 415 AFB, Y% 41 ok, 50
TR B EREAL(P <0.01) ,%& ] EGCG 5 PC-
B, ML BERE AN AFB, JIr S 40 i i LB TR
AW E B R A, WLk 3,
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%3 EGCG 7 PC-B, Xf AFB, iR AFAMBTRNFIE(x £,
n=4)

Table 3
damaged by AFB1 (x +s,n=4)

Effects of EGCG and PC-B, on hepatocyte apoptosis

£ 51 it /mge L~ TR %
251 - 2.63 +0.28
P pogict - 3.01 £0.45
AFB, Y7 40 13.65 £3.79
EGCG 50 8.26 =1.67"
PC-B, 200 7.89 £1.52"
EGCG +PC-B, 50 +200 4.68 £0.51%

3.4 EGCG 5 AFB, BEHHEHE AN E M EGCG
5 PC-B, B ¥ B8 F 78 Caspase-3, Caspase-9 [t &
ik, 1M EGCG 5 PC-B, ™ & Bt F I, X Caspase-3,
Caspase-9 ) FRIKIKFEM M E R B % (P <0.01);
EGCG 5 PC-B, ¥ fE I % F 8 Bel-2/Bax (P <
0.05),1M EGCG 5 PC-B, W& Bt AT, X} Bel-2/Bax

®4 EGCG 5 PC-B, EAXNFAMEORIZKENHM(xxs,n=4)

RURZ Wi B8 O 8 3% (P < 0.01) 5 B S2 56 b, JCig Je
EGCG 5 PC-B, HuJfjik EHR AT, X P53 (1 % ik K F
AR, WK1, R4

Loz 2. WA B4 ;3. AFB, Q3 415 4. EGCG + AFB, #i;
5.PC-B, + AFB, #41;6. EGCG +PC-B, + AFB, 4

E1 EGCG 5 PC-B, BxiAXMFARERRIEKFEHZMN

Fig. 1 Effects of EGCG and PC-B, on protein expression level in
L-02 cell

Table 4 Effects of EGCG and PC-B, on protein expression level in L-02 cell(x +s,n =4)

2H 1) i/ mg- L~ ! P53 Bel-2/Bax Caspase-3 Caspase-9
25 - 0.26 +0.05 1.24 0. 36 0.03 £ 0.01 0.23 + 0.06
sl - 0.33 + 0.10 0.97 £0. 15 0.30 + 0. 11 0.25 + 0.07
AFB, Je3g 40 0.35 £ 0.07 0.11 £0. 03 0.98  0.23 0.88 + 0.13
EGCG 50 0.33 £ 0.05 0.27 £0.05" 0.77 £ 0.15 0.37 £ 0.08"
PC-B, 200 0.31 + 0.05 0.24 +0. 10" 0.56 + 0.14" 0.36 + 0.14"
EGCG +PC-B, 50 +200 0.27 £ 0.06 0.59 +0. 12% 0.29+ 0.11% 0.19 + 0.03%
4 iFig M AFB, 7E DNA 43 FJE & 4, DA 4 i &

A R R TG PR e F AN @R 2R T
A R R, E BT 55 I BRI 0 b DX S
KR AFAE [ AFs dt 45 4 . AFG,, AFG,, AFB,,
AFB, , H DL AFB, #dEf K. AFBL i ANLIA S
TELRN T A2 ARG, =22 CYP450 i, 1%
s LA AFM1,AFQ1,AFP1, AFB1-ex0-8 ,9-3f % {k
¥ (Exo-AFBO) #1 endo-8,9-# & k¥ ( Endo-AFBO)
SErp AR Y. Horp Exo-AFBO J& — 1% PEAR 5
H AT E 1 P A AR, B R 0 Ak 2= T
I A] Ml 40 i 9 B 2R A M R A2 W K 4 F (40 DNA,
RNA R H ) B OG89 k2o 2 AT k™ 4
() 5 B L Ab 2 P B Tk 0 AR, T N A S
DNA $5 475 5 K 58 48 40 M 0 T 240 B ) 30 o8 8 S5 A
DAL ) 22 i 4 P AR A, DT - 3550 400 st A 0 L e ¢
SR . EGCG 5 PC-B, ¥ HA L ¥t
S5KL BB AOE bR A B 5L, AT LAGR 97 E F 41 DNA
B 52 i SR AE AR AR 1, $ 37 G 1) ok R 440 P Ak, T LA
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(I . ARSI S & T EGCG 5 PC-B, M #
(PR 6k AFB, 5 S5 AR 1 T 40 46 45 0 47 T
— R I (952 % B 53, 3 i BF 58 & B EGCG 15 PC-B,
T 5 21X RE % Mk i AFB, S 3000 I 40 M 1 405 , 4
AHUM K H Y, W, %% &3 EGCG 5 PC-B,
T3 5 T T, 6k AFB, ST 240 M 453 093 19 6 47 1 L
LEESELE SR
ABFFRW AFB, S B0 IT A0 M5, AR
I8k A X DNA @454, IR AL T R ANAE A B R T BR
il 4 SR A AR 003 0 1k 2R v U e B 1 R B R
A P, T EL6EF iy H,0, 7 5 B0 40 i S fk 4 05 A
W 445 7R o Olive J2 4 /2 [z e DNA #5515 . 14
— DR HER R BT bR . AR EFH R T
RN T EGCG 5 PC-B, 8 K =% W Xt
25 AFB, 4b TS A BT 400 DNA 3505 16 G4 1 A, 5
Kk R KW, EGCG 55 PC-B, i % 1 G 47 T 40 iy
3% AFB, 55 19 DNA 5145, F 0 2% 396 JH A 0 o
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Heo ANRLI TR B EEHLH Z — 2 B TR R A
R VE T, 40 M U8 T ) R B A2 — AR A R TR G AR
R IR AT R R A E Ae

4 P75 Caspase-3 1 Bel-xl, Bax 2585 FH B £ 35, 117

NI REIK N B 2 ML PR T FEAR LR B H |

3 ok gt A ARG I B, 285 AFB, Ak BRS Y

A L-02 4 T30 3 TR 2 A A X R A0 L, X

R AFB, GBS 5 40 L-02 (PR T HETmiAs

Wi EGCG 5 PC-B, AP 5 09 40 g L-02 T

RUEHKI ECGCG 5 PC-B, ¥IfEFEARih AFB, i

T 4 JHF 240 L O T, LT G A R O T A

R | b S S NS E o S R P

Z & p53 A8, Bel2 FER RiG ., pS3 fENEHER

98 KL PR, 7E 20 0 1) DNA B 52 o 78 v R 4556 1 Ol B

BEAE R, 2 NS v e i R R R AR B 2

TE4% R NGS5 DNA 45 i B2 v, pS3 Al AN [R] 1Y

155 30 BT o Bel-2 i PR 8 0 K L 45 4 R D) g 43

AR T AT TIPS Bax g2 B S 4 T 02 F R

PSS BURPI ISR TR LN IS BrA ey U NN N S

Rk, 8O0 U T R, S A

Bel-2 o2 B S i) P T 400 a) R A, o S o 0 ) 40 i oA

T A0 S BRI R HE A T, AR AT g Gl i 2 Fh ik

R, BRI R 2 Bel-2 5 Bax JE il IR

AR Bt T2 e 4k P 35 1 Caspase-3, Caspase-9 75 {k

O, PRI, Bel-2 T Bax Y H 3R pe s T 40 i X

AR 5 BB, 9 5 LA T e I 02 2 40 B A7 T, T

F B AR e DA T e b

# 8 i Western blot £ 56, #: ] T p53, Bel-2, Bax,

Caspase-3, Caspase-9 )ik /KF, 25 R H AFB, i

5 8 T Caspase-3, Caspase9 fE 5, T8 T Bel-

2/Bax, Ifi EGCG 5 PC-B, Wi#: T X Ffp ja #, H

EGCG 5 PC-B, K Ea# H B . (HAESLR T,

S A — S0 2 pS3 /K B IF A % F| AFB,,

EGCG 5 PC-B, {5

[&F k]
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