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Abstract

AIM: To examine the protective effects of
epigallocatechin-3-gallate (EGCG) on CCl,-
induced hepatic fibrosis.

METHODS: A rat model of CCl,-induced hepat-
ic fibrosis was established to assess the effect of
EGCG on the treatment for fibrosis. Liver fibro-
sis of the rats was evaluated by two histological
methods: HE staining and Masson’s trichrome
staining. Activities of serum ALT and AST were
checked with automated biochemistry analyzer.
The levels of liver tissue hydroxyproline, gluta-
thione (GSH) and thiobarbituratic acid reactive

substances (TBARS) were also determined. The
expression of a-SMA in hepatic tissue was de-
tected by immunohistochemistry. The mRNA
and protein levels of TGF-B1 and CTGF expres-
sion were detected by RT-PCR and Western blot
analysis.

RESULTS: Histological and hepatic hydroxy-
proline examination revealed that EGCG signifi-
cantly arrested progression of hepatic fibrosis.
EGCG caused significant amelioration of liver
injury, and reduced activities of serum ALT
and AST (138.4 + 45.8 vs 234.6 +£ 63.2, 96.4 =
20.5 vs 186.2 £ 36.6, both P < 0.05). Redox state
was improved in CCl-induced hepatic fibrosis
through treatment with EGCG, by suppressing
the TBARS formation and increasing the level of
GSH. Moreover, EGCG markedly reduced both
mRNA and protein expression of TGF-1 and
CTGEF in the liver tissue (P < 0.05).

CONCLUSION: EGCG significantly arrested
progression of hepatic fibrosis. The underlying
mechanism was associated with changes in the
redox state and markedly decreased expression
of TGF and CTGF in liver tissue.

Key Words: Epigallocatechin-3-gallate; Liver fibro-
sis; Transforming growth factor-g1; Connective tis-
sue growth factor
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A5 E LR o F B ILILED B & (0-SMA) B &
ik, 4535 FIRT-PCRF=Western blotik e 4%
WA KB FBUTGF-Pl) AL 4R A K AT
(CTGF)mRNAF= % & i £ iA.

ZER: EGCGHCCL #5549 K AT e e 2 7
AR R E IR, EGCGHAT it LA 2
FORPAER, 5o iR ki, EGCG
FFALA A HALT. AST/K-FHA%(138.41+45.8
vs 234.6+63.2, 96.41+20.5 vs 186.2136.6, 3
P<0.05). EGCG 2 F#7#| I 4122 a-SMA# £
ik . EGCGif it 474 TBARS #9 it A= 3% 3 GSH
A8, BHFRKECCLIF T L LK BRI
JE 49 BALIK . FIRFEGCG R 2 47 4) I 4 47
TGF-B1ACTGF#mRNAF & & i 64 £k (3
P<0.05).

45t EGCGHE®S 25 395 IT 4F e fb e it &,
HAH BEEGCGHR & R FAT k6§ BALKRE &
Fp#H TGF-B14=CTGF#9 kA A *%.

REEE: RiF A FILRRBREFBEE, FAEN ¥
AEREFL FHHSAEREF

Tl FUEE, PEF, Ak, NVR, KB, s10)ve, XL
EGCGWHAF4HU AR TGF-B1FICTGFFRIABIEIE. HREA
7S 2008; 16(34): 3828-3834
http://www.wjgnet.com/1009-3079/16/3828.asp
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REET )L E-3-W TR (epigallocatechin-
3-gallate, EGCG) 2 &k 7% 2 My 1) 3= 5 pd S ik 1k
%5y . EGCGYE N —Fhas bt A AI{E 1Ry 444k
ISR S 995 7 T 5 RS Ak 22 1) D3, Tt JH g
DM R RN £ Ak, F0Chen e al )18, 12
FEGCGTALEEv] Lk C C L5 5 (1 2k i35
5. ARSI EUE I EGCGRE S 1 fikHS C
T U S P B, 90 ol 388 N 5 S5 ) T R 4
PR AL B VE ™. EGCGRETS 1 kA 2L vh
ITIFEFYEAR ), W — BT, Rk, Ffilia
FCCLE SR BT 4L R, HRTEGC G
CCL i T 12T A=A 4 A F LA B AH L.

1 RRSE

1.1 A 50 & @ HESD KR, M5 #:180-200
g, R g Py s b e, 2 &A% e
51 SCXK(#)2004A084. 5h¥) 13 %36.20-22°C, 6
HEEIH12 he SE36 7K WUE T wk, H HX
K, AN, BEE . ORI IEH & 99N
S SF-Pla-SMA, I [ Santa Cruz Biotechnology
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A ZHUAEERHRPIHT:1gGMcAb, 1 H i
WA F]. EGCG4EE95%, Sigma’s 77 i,
R ACIR, I AT AR E Kb, R IEER T,
Ji¢+ Triton-X100, Sigma’s & 7= . CCl,s MR,
N BAE LS B P . 2 s BER-250, ) N A
w7 . Massion = (IR A&, | IR |l
fh. GSHAS A 1 £, Calbiochem 23 w] 7™ .

1.2 7%

1.2.1 o485 75 ik Al & SDRFR, BEHLS 44
(DIEHE XA, KRS Siphiall mLkg, &5
21%; (QQEGCGH AL, K4S Tiphifiati 1 mL/kg,
B2, FNAERip EGCG(25 mg/kg); (3)4T4k
BRI, KR4 Fip 500 mL/L CCLAHG ¥
W1 mL/kg, BFJE2UK. (HEGCGIAIT 4, K4 T
ip 500 mL/L CCLAIMIM#E 1 mL/kg , 521K,
il 45 H 45 FEGCG(25 mg/kg)ip. S256 A BTG
KB I bRUE R S T7 wkigAbse. absE
HIAE 24 he AT, K BUFH 7K G SRR IEE, i
ML 2 AL, 43 29 13, -80°C {RAF. ~“FEMIR
AN HING, BRI, B A ] )38 4
TUKAEBLERK TP A Pk a, — #4100 g/L
HHPE R[], 3l P A e % 2 2P R
HAR A SR E TR A P IR AT

1.2.2 FFAE2A 22 9% 22 2 Aem): EIEA IS D)/ /EHE
Betty, Massion = {04 (075 K o-SMA o 5 2 Ak G2
. B E 78 B2 L OO0 T S 20
HAE O, R R RE R - K nod e LR H0IEAT
BILHBMPENY, 0% TCLF4Eth; 190 I X
CRYEAL; 290 A X ETYEAY K, 390 ARt LT
Yeth; 42 FEREAL. g 214k RSPk, HAE%
VLIPS REAT, 45 IS FTHIPAS-20007 11 1L
Bt RS, i ARG R e B IR BT
N BEUZR o BT RGEEAT I FEAR 4, A I 41 e 56
GRS 50 TF, A8l G AR
. T 1006558 e I IR 2R 4E AR A 23 L, o
ST I 2T 4 1t AR JHZH 2R 1T R X 100%,
HBOF21H.

1.2.3 LALLM ABR A2 2 K& -TiE
g . BUIT 428500 mg, 11950 mL/L Z i fi§0.5
d, TBARZS I 2 d, B B 10°C R
T, BB Oy . PR BFR U K40 mg, AN
WIERE N, A6 mol/LEEMR3 mL, JfE125C
JEREKAAS h. ASRA S, B2 N50 mLZs N
6 mol/LE A LA HpHA26.0. F Z81H/KFikE 4250
mLZJE. L8 EE.0 mLIE. &4 1.0 & T
WERARA], SR BCE 20 mindkSE 1.0 mLid

WA LA %

B 7 5T AT 4 440
08 7 s 2
ey iy, TR
) A AT AF
YLy 2h 4 A
L9 B A SRR
[ FA
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W8 £ BE

EGCGH A% %
B0y £ B Rk R
EHER S, VAL
X o9 1 BAAE R
FE B TF AL B
#6597 & 3
KB WEIE, 4o
i NN 2
g A AR 4. R
¥ Chen et altkid,
i AEGCGTA &
BT VAR #2 ok
#ECCliEF%
&R ARG . AR
S84 BF 5 AR A
EGCG 4k 4 i@ it
Fp ) T 2K e
T i R g Ak,
¥ B 3G A A S
P T R AR R
L YAy VR

EEXIRA EGCG X#BLA

HuRRA

EGCGTA

AST
ALT

65.3+28.5
36.2+6.1

66.6 +30.6
35.7+7.8

234.6 +63.2°
186.2 + 36.6°

138.4 +45.8°
96.4 £ 20.5°

°P<0.05 vs IEE4H; °P<0.05 vs FFAIETIA.

SR, 5 min)5MIAL1.0 mL 100 mL/LX} — 4
R, 65 COKIRIH20 min, HUH 544
20 min/i5 7£550 nmyg K AR Lt @ik H CL Ak
FE ()2 T 2 IR 22 Tl PR b M 28, R s I 2L 40
(12 Il 2R IR S

1.2.4 FFH2GSHATBARS A &M 7. GSH
K F &, Calbiochem” &7~ 4. Ag i &k
Wi 5 B A P ) T % (malondialdehyde,
MDA), W 5t L Z /K (thiobarbituric acid,
TBAYRAE RN, R Y %4 e
532 nmAbA e KR OBCE. BRIk, BRI A 0 e R
i IR O A A

1.2.5 o3& I el 2 BUK BUMIRZI3 mL, &
TP AN, 37°CHL30 min, 4°CUKFIFfE2
h, 3000 g 10 min, UL, -80°CLRAE. HEN‘EM
AT RTINS e Fe PR ALT RIAST.

1.2.6 ¥ % FRT-PCR#&M: BUKZ300 mghit4l
21, JInA3 mL TRIzol(Invitrogen)#EHU A RNA,
LA FIERNAS B, WIERNALE
A omm/A 250mm = 1.8 210 g/LﬁHEﬁﬁ?ﬁH’i FH Y7k 28S Fil
18S RNA 7 EU Al = 1.5 % 5E RN A B 5 vk
N2 pgERNAHKR, ZfiTaKaRaZA n] JRNA
PCR Kit(AMV)Ver 3.03:& 71 & 1t B 0 EAT 100 3 5%
A WHE N Y. (RT-PCR). K CTGFEAZ RS
Y% % Murphy et a7 5 LA T A, L
J75'-CTA AGA CCT GTG GGA TGG GC-3',
J#5'-CTC AAA GAT GTC ATT GTC CCC-3'(383
bp); K TGF-BISE IR S Z % Ding et al”
¥#5'-TGA GTG GCT GTC TTT TGA CG-3', F
##5'-ACT TCC AAC CCA GGT CCT TC-3'(350
bp); WZ M B-actin5 |74 F: LiES-TGG
GAC GAT ATG GAG AAG AT-3', Fi#5-ATT
GCC GAT AGT GAT GAC CT-3'(452 bp). PCRJX
4442 94°C 2 min; 94°C 30 s. 55°C 30 s.
72°C 1 min, 30MEFF; 72°C 10 min. EXPCRY 1
710 mLAELS g/LEEARREBER(750.5 g/LiRfk &
FE)HLIK, H]9&[E Pharmacia Master Image’% 41kt
e i R G REAT BRI R IK AT ()2 58 A AT
1.2.7 Western blots#7: F T E T UKA 134

f## (#7150 mmol/L NaCl. 50 mmol/L Tris-HCl
[pH7.6] 0.1% SDS. 1% NP-40F14 {1 fig 441
FISE L) P REIRTCE 10 min, 13 000 g 10 min
WAE R R DR, 40 ngdl A&\ AT+
Joe B st PR M - SR DA M T e ¢ s i Wk (SD S-PA.G E)
IEJEAT AL ED 2PV D F I, B 28 ) P (75 20
mmol/L Tris-HCI[pH7.6]. 150 mmol/L NaCl.
0.1% Tween-20F15% i le 0ok AL 5, 5290
TGF-Bl. CTGFIB-actinif) % 7 B Fiih 5 i
W E, T2V S T RO AR A A R IR )
RPLE PN, Western blotisfl 22 Kk HEiE
(ECL) RGN 5, KB BAR AU VP, UK)
W 327 IO BEAE BATEH 5 B-actin,. CTGFAN
TGF-B1i H&KIEIK-

St S0 T 54 Fimean £ SDR
R, K SEABENLBE VT I R 3507 220047, 24
FEATEZL 0] (1) P9 P9 LE AR H Student-Newman-
Keuls gk, LLP<0.05% 2 745 W45, Fra
VEALASPSS 11048t 844 5¢ 1%

2 BR

2.1 EGCG*f K fAF gk tg=em 5 ASTHIALT
ST VP I R4 407 5 I AR A $R . R) I 5 0
AL, FFEF AR ZH () 15 ASTRIALT 2 3%
w5, 45 TEGCGIRYT JE M ASTHIALTH AR T
2 2 PRIK. TTEGCGXT HR A [R] 1 5 %) B 41 JC i
BERERD.

2.2 EGCGAFCCl, 5 89 I 4 e A K BT N 5% 22
R FHHra IEE X A MEGCGH AN IE
WIFNERIL, B RLT, RIGHT, IUZBLR], i
MR, AR AL BETR Z I 3K, B ik, a4 %k
B, JBUHLAS, IR HUORCIR R I, EGCGIRYT 4l
JHEBR AR AT, g HGOK, ri wie, JH &
] Bl /NERE. 12 FJHEA Massionge (4, FhZH 21
903 B2 IR I 21 YE AR B AT o0 B, L2300
B2 0y B 45 S TR 1E H 6 BT FIEG CGobf i 41
(R I AL 2R 2R 5 R Wb, I & i LA v ke ik
e BHURR, AL JC IR DT (E 1A-B),
AN DX v e i Jik A 0V B D 41 A A A (T8
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1 HERLD mél#Hs e
B HELE(x100). ARAME T
A: IEEWTIAZE: B HEACAT I 89 AT
EGCGH R4l ¢ R ;j}ﬂf&ﬁ
STy R g . MEEAT A KR
Egigﬁ?ﬁfﬁﬂ’ SF AR, LB
' A EGCG#CCLi% %
9 BT 45 e e i 4%
AR B E AR X

R 2 EGCGMCCliFEENARIFA4IRED RN

ax | n 04K 1R 29% 3K 49% mean + SD

EENRA 8 8 0 0 0 0 0.00+0.00
EGCGWIRA 8 8 0 0 0 0 0.00 +0.00
FFeERE 12 0 0 1 3 8 3.568+0.19°
EGCGT#nZH 14 0 8 5 1 0 1.50+0.17°

2P<0.05 vs IFE4H; P<0.05 vs £F4E{vigfug.

& 3 EGCGYICCliEZHVT 4L R AT4ALACTGFHAITGF-B1 mRNAR B HRFEHIEZIN

4R TGF—B1 mRNA TGF-pIEBER CTGF mRNA CTGFEHR
ERNIRA 0.39+0.15 0.36+0.15 0.15+0.06 0.17+0.08
EGCGYWIRA 0.38+0.14 0.32+0.12 0.14+0.05 0.18+0.09
FFAFAIERIE 1.19+0.26° 0.98+0.24° 0.32+0.19° 0.78 £0.24°
EGCGT¥A 0.46 + 0.22° 0.45+0.18" 0.22+0.10° 0.36+£0.15°

°P<0.05 vs [FE4H; °P<0.05 vs F4HVIERIA.

2A-B). BERSA /N 25 AR, 2T i 20 2308
B S, K8 T /NI 3B B /N AN 85 (1 4 i 4,
)z AR SRR, A XY R IR DU (B
1C, 20). [RILTHEALA R LA, 677 40T 40 i
AR VE IR BERE FE S /N 5 e Al O R B AI, I
U J2 i £ 44 388 A AR B SR, A 4 Ak R AR
7 (11D, 2D). iz JIKnodell 35 Honf 4T 4L R i
HATVE 0T, 45 R, EGCGIRYT 4l IFRIBAY
LA W3 72 77 (K2, P<0.05). BRI 1) 4T 4
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TR H20.5%, EGCGYATT 4R 4213.2%(3K3,
P<0.05). TIEGCGX B2 A IE 5 0 R4 18] a4
S5 P AF AR AT W SR 1 22 3.

2.3 EGCGFCCl, i 9 K AT 4F 4 AL AT 28 47
F 0 E R e 00 % v LR R IH T 20 205 B 2
SO PR [ BT, s S 0 T 20 23 2 i R 7K T,
X A YEAL R BE AT 5T B A0 BT, [ IE 6 A AR
EL A, I FAD 0 M e, P 7 T 0 A 70 441 B 285 3 vy
(P<0.05); EGCGYRYT Ja PRl 2 e /K F i 2 T b

AL
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mi:RAERE 2 BF4RQL
A AEGCGH: BMassionZ | x
R KA AT 100). A: TEH B4,
i R GEE B: EGCGXRA; C:
ﬁzg PR T4 iszAE; D:

e iy e
(ng/gHE )
N W D

A B C D

3 EGCGXICCLiBZSAIRBAT A4 ATALRRIERIRS
SHZIN. A: EHXIEZE; B: EGCGRIEZ; C: T4 1A
RIZH; D: EGCGT-lZH. 'P<0.05 vs I HRZH; P<0.05 vs
SFEAPIEAIA.

(P<0.05, ¥13).

2.4 EGCGXCCl# F 0y I ¢ b K AT 4847
a-SMAE A 69 % 0 AL ITHS CAE 41 4 A ) 3
SRR I SR, 1M a-SMAJEHSCYGAL I &
BRbR. P, ATiE e AAGER llo-SMA
FEFFNE A I IE. g5 R, 76 1E 50 AT,
o-SM A FH 1 40 10 32 B4 AR T T 1R JH 3 ik )
[, 45 Tip CCl, 7 wkJ&, a-SMARHPESH M b7 45 T
TR LT L. BRI 25 FEGCGIRYT IS 414k
DR 35 o- SMLA BH P 240 6 PO 250 25 R AT 4.
2.5 EGCG*CCl %549 K ST 4 AT Ik AL
FJR AR E 0 Fra AT U 25 i
GSHATBARSHEE, FRITEGCGIRYT X421
ARSI . GSHM R T H5bt At 2128
—IERTZ. WIESAFTR, [A)IE & B AL (5.9
+0.2 pmol/g), M4 P ZIGSH Y i i 2%
FBE(3.5£0.1 umol/g, P<0.05). [F] 1% Xt 41 EL

EGCGTiZH.

5, AL A TBARS & R INZy3 215 (K 5B);
EGCGIIT AR TBARS & 2 [445(0.78 £0.10
umol/g, P<0.05, ¥|5B).

2.6 EGCG*f K RATIECTGFA=TGF-B1 Ak 9%
" RT-PCR&; 40 1 W 2T 4R AR 21
CTGFAITGF-B1 mRNAW A b 2 v F 15 %t
WA, TMEGCGT M4l %, —FZMi%E
S G R (K6, %3, P<0.05). 12 ] West-
ern blotyZ A5l FFIECTGFMITGF-B14E A K ik, 45
B W R AT BRI IECTGFMITGE-B14R
A IA B35 TR 6 IR 4L TTEGCG T,
CTGFMTGF-BlIEE I RIAL B N, —H2
) (1) 2 S 3800 gevk24 e (K6, K3, P<0.05).

3 11e

AL N IR A R 2 C CLid5 3 R JH 5 0 1Y) = 22 I
[Al. CCLy HH JH-41 B 1 40 g 5 2= P45 ORI A il =
SUF L . X8l 1 L8 o Ak, TR R
T A= 4 5 | P 4 453475 RN 1E £ 4 20 21
A ASHIFIY 4G B S REGC G 1 117 s 2 i
ASTHIALT W2 F I, KWEGCGRCCLGIEM
KGRI 25 1 B A R . TR] 56 1T Rt L &
FAFE, 2CCLAFE G, KEFFHL U4
AR EYTBARS W& 5. IMEGCGHRE 3%
CCLITEUN K TBARSIE . GSHAE N—Ff
PO AT LE 41 P Py R 40 i A8 it 45 4 %2 R I
0 R O IC A0 i P 1R e, 6 4 v 4 A TR
PR REAE D B AR B BREE
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x|, . EGCGWAT AL KR TGF-p1ACTGFZRIARYEN 3833
4 EGCGXCCl, mgAMm#
FENKRITHFE Mg =
WHBRa-SMAK  Z oI TL
KEVEIA(x 200), TR, AREARLE

>

A 01 O N

WFEAI B R (umol/ g2 F)
NoWw

[y
T

o
L
o

o

A B C D

A: IEFGHRZA; B:
EGCGXRA; C:
T A7 4 fL RS A 21
D: EGCG 4.
EGCGTillfg, 474
XA o—SMABH
AT D

A B C D

5 EGCGMCCLIBESHVT A AR AR DIROGSHIITBARSHIFZIA. A: IEFX AL B: EGCGH R C: FFAT4R b
HZH; D: EGCG T *P<0.05 vs TS IRLE; P<0.05 vs £T4E L IEAIZE.

M BRACI G . A W90 R BIG SHIl T 2 bk
s S A P i 3 B R SO AR IR A AR
SR I, CCLAREL K B IEGSHAK - 23 T
K, TEGC Gl I G SHAK - &l 25 1 .
TS 45 F R R A 4R 1E A — 3%, EGCGHREf
I T = GSHAKP A AR 4855 7R IHS Cs IR 440
S W RGNS IR F W, EGCGX T4 i (7
PER FZA LT L BUAAERS. 50T, Chen
et alilE 553z FIEGCGTRAL 2 m] LLsdh i 4 il fig ik
TR JENE R VIN O 77 A2 K 42 CCl,
FHIH SR, B, xekst R HEGCG
A fe il PR RE ) RFEBTLCCL I 3 K
AT HEALAE .

HSCsHi il A2 40 i JE Fi(extracellular
matrix, ECM)7= A2 ) 3 ZoR YR, PR IE L AE T 41 4
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PRI A RN R J P R4 3 DA FH Y. R IR
JHIE, HSCshb T# 1 RA. 5 I, HSCsHi
i, #iEa-SMAZHSCsIE I — A H R &,
BAVWE TR ILE G C G T 4 A0 3t e A1 b
Hio-SMA IR BH M 41 M= 1 T B, SRIEGCG
AIHIHHS CsFig fh. 57T A 7T 3K B AL N 3%
T Ik P A b R 57 43 ) 52 A 1 T 4 R i
HERFEF 4L R R FIHS Cifi k. Rk, EGCG T fig
T PR S AR T H S Csis Ak ke By 1B 41
YL TE K.
TGF-B15& H A O 20 5 142 BT £ 4L an
MR 7. IEAERE SRR, TGF-BLAEAASL S o
ARE S S AT YE AN - AEC TGF, JR e
1R NN A TR T 2 i AL 2R, ST
Y 2 it 8 5 AN 4 AR TA G, 4 CTGFA 11

Yo AL B A LF e )
W R, 120wt 2
R IFAEG.
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i\ﬁﬁm%‘:‘kﬂ 1 Chen JH, Tipoe GL, Liong EC, So HS, Leung
Fok. A TGF-p1 350 bp i
ik b, B KM, Tom WM, Fung PC, Nanji AA. Green tea
Bk & E SR R polyphenols prevent toxin-induced hepatotoxicity
ERECE S e e 383 b in mice by down-regulating inducible nitric oxide-
R L R & P derived prooxidants. Am | Clin Nutr 2004; 80:
742-751
- 2 Nakamuta M, Higashi N, Kohjima M, Fukushima
p-actin 522 bp M, Ohta S, Kotoh K, Kobayashi N, Enjoji M.
A B C D Epigallocatechin-3-gallate, a polyphenol component
of green tea, suppresses both collagen production
TGF-p1 - 44 kbDa and collagenase activity in hepatic stellate cells. Int
J Mol Med 2005; 16: 677-681
CTGF s S s it 38 kDa 3 Higashi N, Kohjima M, Fukushima M, Ohta S,
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