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Abstract

AIM: To investigate the changes of autophagy
in hepatocellular carcinoma (HCC) HepG2
cells in response to (-)-epigallocatechin-3-O-
gallate (EGCG), and to explore its impact on cell
proliferation and death.

METHODS: HepG2 cells were routinely cultured
and re-plated in Dulbecco's modified eagle's
medium (DMEM) in the presence of EGCG of
different concentrations. Transmission electron
microscopic technique was used to record the
formation of autophagosomes in HepG2 cells.
Real-time RT-PCR and Western blot were used
to detect the mRNA and protein expression of
autophagy-related genes, respectively. MTT and
trypan blue assays were carried out to determine
the cellular proliferation and death. Autophagic
intervention experiment was performed to
evaluate whether changes in autophagy are
involved in the anti-cancer efficacy of EGCG in
HCC.

RESULTS: The proliferation of HepG2 cells
was significantly inhibited by EGCG and
was negatively related to the concentrations
of this compound (r = -0.9341, P < 0.001).
Doses of EGCG that could effectively inhibit
the proliferation of HepG2 cells significantly
decreased the mRNA and protein expression of
Beclinl and Atgb, with increments of P62 named
autophagic substrate as well as substantially
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reduced numbers of autophagasomes found in
these cells. Moreover, up-regulating autophagy
with rapamycin was found to apparently impair
the effect of EGCG in killing HepG2 cells (t = 9.95,
P < 0.01), while 3-MA, an autophagy inhibitor,
dramatically exaggerated the anti-cancer effects
of EGCG (t =22.82, P <0.01).

CONCLUSION: EGCG substantially inhibits
cell proliferation and promotes cell death in
HCC cells via down-regulation of autophagy,
which indicates a novel critical pharmacological
mechanism of EGCG for hepatoma therapy.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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T, HepG24mfiee ) w48 % K B Beclinl #vAtg5
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HepG24m ity 45 E A (¢ = 9.95, P<0.01), 6-
R H-3-9 H 294 (3 methyladenine, 3MA)#74]
BT B E IR M ey FIRA (= 22.82,
P<0.01).

Beishideng®  WCJD | www.wjgnet.com

£ EGCGTidit FTRAME @I 8 A
HAPh R m LY sh . IR E MR T, &
EGCG & A% & 57 T S5 AF A 04 & 225 22 ).

© 2015FRNDEESEREDERATHE.

%5 REATILRERATRE 8 51
RIS TR

BDRT: ATRETT RERTFILELEAR
F- 8% B <7 38 3 TR R dm e B v R A ) E e
M¥ s, B ML T, RIS HERALST S
WiEF A, BAFET AR, KB R RAL
%R AR HAZ B, At — T RS AT AR AR
T E2RIE.

BRI, (T==, K&, PEOZEL BRAOM, 2. RGBT AR
SESRIENHEHe p G2BRBRIESHFIMEEY. BR
HENOBILAYE 2015; 23(19): 3022-3028 URL: http://www.
wjgnet.com/1009-3079/23/3022.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i19.3022

03515

H Wi (autophagy) 1 i B A (M 14 i 12
JCRAET S EZARA, RAEETA
BARY O — P ZHLHEIY. B A SRR AT A7
W R P R R N B S R E S LA
AF R R EEAEAY, 5B RA. I
JEIRTT IR 26 R A& AR 7T R B, R %
T LA R BB FIRER[(-)-epigallocatechin-3-
O-gallate, EGCGl2 &AM & EmmM LR R,
HAG 2 R A R 24 BE R e Y B OR,
MAEFHEGCGH 53 i 40 i &k AR T =L 411
o 200 B 28 B, S T S o BB A D 24 1 o 22 s Ak
e 41 M 6T A% GE A0 9T 24 400 1) R P R 30 B e 4
J i 2 24 25 1. B X FEGCGIEH & B
A A5 5 WL T U ol e 0 B oy
SRIM, 7EIX LR Z (A T 4008 W 1 6t
EGCGIH 24530k 15 S0L7 J& sz m ™ EGCG
S T IE I R YT R e U . S R
oW, Rk, AL N HOEEGCGIRYT
I 4R AR A H bR TRIERL, @it
PRUT 5 40 ) P e 40 B3 5 e JE R T A %
R, NEGC G A& N FH B2 06 22 (1) 25 31 52 56
M.

1 SRR
1.1 A4 ANHHEA0Hep G216 [ E R -

3023

E0=A IISECRNG

Wi £8E
AR GERD
~EGCGH®, VI
JEHepG24m i, +
B o R 8
TEGCGT A Y
Hep3B4a fi B v
K FRE — 3K,
®FTEGCG#%E R
BT 5 B 3 B B o
Wb 6L .

2015-07-08 | Volume 23 | Issue 19 |



FRm, . RERT) LRRERTREENHEHepG2ARERIESHFINAEN

mel# 8 =
5X %% A
HiFFRmMIE A
wE L AR IT 6
AILRF, EGCG
EEGEIRE &
I IR I AL

J3aishideng®

WCJD | www.wjgnet.com

A A Bl e gl R B L, EGCGL DY 2
RAMEEMTT)IY H 3£ E SigmaA 7; TRIzol)E
Fl 2 ElInvitrogen/A 7]; SYBR Premix Ex Tag™ 1l
RAEWAKEEEM TREARAF,; A
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12 7%

1.2.1 a3z AR Hep G2B5 FR1E
10%f5 25 L5 FIDMEMES 72 5(52 mmol/L%
ZEHE. 1.0 mmol/LIAFHER%A. 0.1 mmol/LiE
WERAIERR. 100 UmLKFEHEZE. 100 U/mL
BEFR)T, 737 °C. 50 ml/L CO,. WIFIEE
[ Fe A AR 7. Bk S rhs U B R
BEAT Iy HEMALAR, 452500, 45 7 e ik
DMEM ;75 3L Ab B,

1.2.2 #4540 10 ug/mL. 40 pg/mL
EGCGEA THepG24HMii(1 X10%24 h)5F,
0.25% I BEH AL TR 0, FHA% I I 1% 5K R
] 5 Y [ e R, A AR T 3, 2 T R A %
MIMERR A e €, E35 5 fl 7 R A0E T L2240
P A P R

1.2.3 Real-time PCR#&M: 5X10° Hep G241
MFh T35 mmgFsmad, 5. 10. 20, 40
png/mL EGCG/ERI24 hjm, FAPBSHEL2IX,
TRIzol— L2 40 i m RN A Jf 13 %% 5% i
cDNA, FHSYBR GreeniZ: & il 4 it N [H
HIIE K Beclinl MAtgsHI2RIE. 6 i H 5
¥ B T AR, Beclinl RIFSI9M:
5ACAGTGGACAGTTTGGCACA-3', Fiif5l
Y. 5“-CGGCAGCTCCTTATTTGT-3'; Atg5 -
W5~ 5'-CCAAAGCAGCATTGATGACC
A-3', NiF51%°H4: 5-~AGCCACAGGACGAAAC
AGCTT-3'; GADPH_LJi§5|#)°4: 5-CATGAGAA
GTATGACAACAGCCT-3", Fi#f51%0: 5'-AG
TCCTTCCACGATACCAAAGT-3'. #4614
95 CHIAEME30 s, 1/MEH; 95 ‘CAEES s, 60 C
B34 s, FLA0MEIR. FE R FImRN AR R IE
BRI

1.2.4 %P 40m: HepG24H 25, 10,
20, 40 pg/mLIMEGCGALFE24 him, KHH
fift T2 B ARG F(Roche A &) ) FIRIPAZE
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fiEW[20 mmol/L Tris-HCl(pH 8.0), 1%NP40,
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0.1%SDS]H, ¥k [Zf#40 min, 12000 gE5.>10
min/5 I L&, BCAEFATHEEE &, 20 pg
BASSX FREEMRIRSA, 97 CEMANS
min. 10%/]SD S-5& P8 4 1t iz s Je 20 AT FELIK 23
B, W EPVDEE F, DL 5% i s 4
MTBS TR E T A1 h, B4 0540 N —
P4 CE LR, TBSTIE RS G FA R —
PUHRPFRIC) E IR E2 h. ECLE, XL
2630 s-3 min, L, Image VAT £
IR 2 AL
1.2.5 MTT5 % B200 pLxd A4 K 3140 i
FERT96FLI N, 90001~/7L, LA T %4 R 4H 123
ANSTAL. R4 MU BE F5 2 55 I N PR (5
10, 20. 40. 80. 160 ug/mL)MEGCG, 4k4:
19848 him, HFLIMAMTTH (5 mg/mL)20
uL, 37 CiEE4 hfaW 2 Big, BFLIIA150 uL
DMSO, FEK EH#E10 minffi 1548 (45 5 78 70
fiR, 7R AR I 450 nmAb IR (A)E, it
SN R IR 2R, TR (%) = IR
A/ IR A X 100%.
1.2.6 & Wy 3k 3 & 3% 92 % 2 X 10° Hep G241 3%
BT 12408, Fr2H M BERE 7724 him, B0
A10. 40 ug/mLIIEGCGTEH, 85t 445 T2
mmol/L 3MAFI100 nmol/L Raypamycin b
4130 min, FHECFEGCGH & 41, 2541E
48 hJE R F & Wi Y it se e an i 2.
St NS AESPSS18.05F
T80 M, Bodl Plmean £ SD#E R, £ 410 L
K FOne-way ANOVAZSAT, #E— 5 4 8]
OISR FH AR 365 v B30 A A8 8 (] B AH G R 3
K HPearsontl K747, P<0.05 8 EF EF G 1l

2 BR

2.1 EGCGE Z##HepG2693 74 HIEMTT
S A8 B A A K i £k, TR, LA
5-160 ng/mLEHE R EEGCGS W & HepG2
4HH48 h, FEAE 45 25K, 40 G E 2K
DT B, 22 I H 0 e 28 7] - 3 B 400 1) 28
W &R, o, 20, 40, 80 160 ug/mL
ZMER R, B2 5 T PR %80.83% £
8.51%- 59.88%+14.50%. 27.20%+10.16%
M17.97%+2.91%. Hep G4 i 5 R 5
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/b, BRI E R R AR Sl B B @ ELAE
FIvE, B SAFT R A B VAR, EGCG: FiEATIL
REEETIRRE.

EGCGHE K E M AH K (r = -0.9341, P<0.001).

2.2 EGCG™ & Y HepG24m it 1 & " 56,89 75 %,
FEHTHEL T, 10 pg/mLIKIKEFEGCGHF & 41
I, MR RIS X AT B2 . 4
40 pg/mL EGCGYEHI, fTEHepG24H il & 4=
S IR, A P P R S B SR
WE A AE. RS BT XUZ A, H W A
BB A — h B2 b &5 M AN 56 B 11 20 i Jog B A
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vs EGCG 0 pug/mLIEJAS £, P<0.05, ‘P<0.01 vs EGCG
0 pg/mLIEIBeclin1 F35. EGCG: Fi% 1L =%+
e

SRR . IEEEA S A, ER2ARF
AL UL ER B Al AL B B P Hep G241 IR N A
2/~ HIE(E g =k i) 7 1E; BI2BA 40
ug/mL EGCGH¥ & 424 h/a 15 SR B
M, BT BRI SRR, SRR A5 H
W AR By ik 2. FEEGCGHE AT, PR 2 1%
o, P9 X B Sk RORE, 2 DR TN

2.3 EGCGY 2#r4) AEAa X KW Beclinl .
Atg5#mRNA &£ Real-time qPCRAS I 4H i 4
H B S IE I mRNARIE, 45 R EIR5. 10,
20, 40 pg/mL EGCGH% EHepG241/fi24 h/F,
4 Beclinl mRNA [ X 22 1k &4 5
0.97+0.07. 0.9240.01. 0.61+£0.04, 0.47+
0.12(F = 46.08, P<0.0001); Atg5 mRNA [}
FILE/IN1.08£0.04. 0.9940.07. 0.83+
0.04. 0.54+0.13(F = 29.76, P<0.0001)(&l3).
2.4 EGCGAE A FTHepG24m AL & & 48 5% 3 B &
P6209 %K & Fik [l 4 5% BN R I 45 R B,
KFFEGCG(5. 10 ng/mL)YEMF, HepG2
4ifa AtgS. Beclinl 8 FRIA AR B BT+
B YA IRERE N, AiEAtgS KBeclinl K
HAKT R KL 2RI RESR, HAKREEE
40 pg/mLHI, Atg5 K Beclinl 435 K [££139%A1
84%. SUL[EINF, k&I, B WA HEYIP62
H Ak B W3, P33 Bk 54%((F = 74.40,
P<0.0001).

2.5 ¥ BENEGCGHE A T #9Hep G2 A5,
=& Fa WESHR, 4 TIRIKREEGCG 10
ng/mL A Z51E F, HepG2AN 52 W 5 540, in A\40
ug/mL EGCGTEH Ja, I YIS RSB 4n i, SET
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BT m e B e
A R Hp ) e om R
KA, AR JE
e, PR RN
AR, FER G
R4 TEGCG
e Ao K AE & 57 AT
FAE R LS
A2 B,

2015-07-08 | Volume 23 | Issue 19 |



FRm, . RERT) LRRERTREENHEHepG2ARERIESHFINAEN

J3aishideng®

A EGCG(ug/mL)
0 5 10 20

40 kDa

Atg5

Beclinl

P62

0 5 10 20 40
29D EE (ng/mL)

B 4 SEREMDTAREIRENEGCCX HepG2/RiE Sk
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BT HRlE.

RL22.57%+2.78%(t = 15.48, P<0.01). 4572
mmol/L 3MATRALFEAA 30 min, FIIAEGCG
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P<0.01), BHHEGCGZH I IEZ140%; BkH
RaypamycinfIEGCGH? & 41148 h, W] 29855
HHEGCGHIAME, Hep G273 4H M 53
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40 pg/mLAERN, ZE5 e NS EIEGCG
et PR T, S ER, KIEGCG R A
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B 2 B — S A0 U 2 b 5 R g
2 It i 2 = S SO YV 5 =17 93
EGCG(100-400 pmol/L)% &k /D ULk & 145
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5. AEERMERC R, AL
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