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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.
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sis; Transforming growth factor-g1; Connective tis-
sue growth factor
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A5 E LR o F B ILILED B & (0-SMA) #9 &
ik, 45352 FIRT-PCRF=Western blotik e 4%
WA KB FBUTGF-P) AL 4R A K AT
(CTGF)mRNA#= % & it £ A

ZER: EGCGCCL#F49 K AT e et A2 7
AA R E A ER. EGCGHAT it LA 2
FORPAER, 5o iR ki, EGCG
FFALE A iHALT. 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 # it = 3% 3 GSH
A8, BHFRKECCLIFE T L LK BRI
JE 49 BALIK . FIRFEGCG R 2 474 I 4 47
TGF-B1ACTGF#mRNAFE & i 44 £k (3
P<0.05).

45 EGCGHE®S 235 395 IT 4F e fb e it &,
HAH BEEGCGHR & R FAT k6§ BALKRE &
Fp#H TGF-B14=CTGF#) & A A *%.

REEE: RiF R FILRRBR B F0EE, FAEN ¥
AEREFBL FHHSEREF

Xl FUER, PEF, A, NVR, 2B, sigve, XL
EGCGWHAF4HU AR TGF-B1FICTGFFRIABIEE. HREA
7R 2008; 16(34): 3828-3834
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1 MRRSE

1.1 A i5E & {@HESD KR, #45 #:180-200
g, R Py s b e, Zhi &A%
51 SCXK(#)2004A084. 5113 %36.20-22°C, b
HEIH12 he S5 7 K UE T wk, H B
K, AN SN, BEE . ORI IEH &g
S *FPta-SMA, I [ Santa Cruz Biotechnology
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A ZHUAEERHRPIHT1gGMceAb, 1 H i
WA F. EGCG4EE95%, Sigma’s 77 i,
R ACIR, I AT AR E Kb, R IEER T,
JiE+ Triton-X100, Sigma’s & 7= . CCl,s AR I,
N BAE S T . 2 s EER-250, ) N A
w7 . Massion = (IR A&, | IR Fl
fh. GSHAS A 1 £, Calbiochem 23 w] 77 .

1.2 7%

1.2.1 488 75 ik Al & SDRF, BEHLS 44
(DIEHE XA, KRS Siphiall mLkg, 45
21K, (QQEGCGH AL, K45 Tiphifiati 1 mL/kg,
20K, RN Rip EGCG(25 mg/kg); (3)4T4E
BRI, KR4 Fip 500 mL/L CCILAOHG h
W1 mL/kg, BEJE21K. (HEGCGIAIT 4L, KA T
ip 500 mL/L CCLAIMEIMAE 1 mL/kg , & JH21K,
il i 45 H 25 FEGCG(25 mg/kg)ip. S246 A BTG
KB I bRUE R S T7 wkinAbse. absE
HIAE 24 he AT, KB ZK G SRR, i
ML 2 AL, 43 29 13, -80°C {4, ~“FEMIR
AT HING, ZBRIFNEMIE, B A ] )38 4
TUKAEBLER K P R Pk G, — 4 100 g/L
HPE R[], 3 P A e % 2 2P R
HAR A SR E TR A P R AT.

1.2.2 FFAE28 22 9% 22 2 Aem): IEAEA IS D)/ /EHE
Betti, Massion = {04 (075 K o-SM A 5o 5 21 Ak G
o, B [E 78 B2 L OO0 T S 20
HAE O, R R RE R - K nod e LR H0EAT
BILHBMPENY, 0% ICLF4etl; 190 I X
LRYEAL; 29 T X ETYEAY K, 390 ARt LT
Yeth; 42 HEREAL. S 24k RSPk, HAE%
VLIPS REAT, 45 I8 FTHIPAS-20007 115 1L
Bt RS, i AR R e B R BT
N BEUR I BT RGEAT I FEAR 4, A I 4 e 56
GRS S0 TF, A3l G mAURLE T
. T 100655 N e I IR 2R 4E AR A 23 L, o
LT I 2T 4 1 AR T ZH 2R R X 100%,
HBOF1E.

1.2.3 AFLAR A& M AR A2 0 2 K& 5-Ti%
g . BUIT 4128500 mg, 11950 mL/L Z i fi§0.5
d, ARSI 2 d, B B 10°CREHE
T, BB O PR FFR U K40 mg, AN
WIERE N, A6 mol/LEEMR3 mL, JfE125C
JEREKAAS h. FSRA AN, B N50 mLZs N
6 mol/LE A LA HpHA26.0. F 78 1H/KFikE 4250
mLZIJE. L8 EE.0 mLIE. &4 1.0 =T
WRARA], SR BCE 20 mindkSE i 1.0 mLid
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; éﬂcaé ﬁi‘% MR = 1 EGCGRICCI B SHYRERAT S AEMIIBALTRIASTEVEA (U/L)
h %%
[DRGIEIE o Y
i‘fjﬁ Ej;;j ERRA EGCG THRLE AT EGCGTHA
Ev‘é‘g;%ﬁﬁi AST 65.3+28.5 66.6+30.6 234.6 + 63.2° 138.4 +45.8°
Wi RABF@I ALT 36.2+6.1 35.7+7.38 186.2 + 36.6° 96.4 +20.5°

A S RIE, o
L NN 2
g Fe S AL, R
¥ Chen ef altkid,
iz AEGCG T 4
BT VAR 3R R R
# & CCli5F%
SRR ARG . AR
S 89 BF % BB
EGCG 4k 4% i it
Fip ) 2K m e
1 A AR 69 6%,
I ) 38 7 A i F
B dn B AR AT
LA AR R

°P<0.05 vs IER4H; °P<0.05 vs FFAIETIA.

SR, 5 min)5MIAL.0 mL 100 mL/LX} — 4
R, 65 COKIRIH20 min, HUH 544
20 min/i5 7£550 nmyg K AR Lt @ik H CUnHk
J5E TR 2 I A IR 22 I RO A v £, A o I 4128
(2 Il 2= R TR S

1.2.4 FH 2 GSHATBARS A E &M 7. GSH
K F &, Calbiochem”y w7~ . HE i &AL
Wi B A P2 ) T % (malondialdehyde,
MDA), W 5 Z K (thiobarbituric acid,
TBAYR AN, AR W %4 e
532 nmAb A e KR OSCE. BRIk, BRI A 0 e R
i I O AR

1.2.5 o3& I el 2 BUK BUMIRZI3 mL, &
TP N, 37°CHL30 min, 4°CUKFIFfHE2
h, 3000 g 10 min, HUIML¥E, -80°CLRAE. HBNEM
S MR U D BEFE FRALTFAST.

1.2.6 ¥ % FRT-PCR#&M: BUKZ300 mghit4l
41, JInA3 mL TRIzol(Invitrogen)#EHUERNA,
LA F I ERNAS B, IWIERNALE
AgonmlA 200m = 1.8¢10 g/LﬁHE%JﬁH’E FH 7k 28S Fll
18S RNA 7 EU Al = 1.5 % 58 RN A B R 58 4 k
2 pg SRNANR, ZfTaKaRas 1] [JRNA
PCR Kit(AMV)Ver 3.0%8 7 & 1t B P EAT 101 5 5%
A WHE S Y. (RT-PCR). K CTGFEAZ RS
Y% #Murphy et al”FP 5l g AE T AWK, -
J75'-CTA AGA CCT GTG GGA TGG GC-3',
J5'-CTC AAA GAT GTC ATT GTC CCC-3'(383
bp); N TGF-BISE RS2 % Ding et al”
¥#5'-TGA GTG GCT GTC TTT TGA CG-3', F
J#5'-ACT TCC AAC CCA GGT CCT TC-3'(350
bp); WZ&HB-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
V4442 94°C 2 min; 94°C 30 s, 55°C 30 s,
72°C 1 min, 30MEFF; 72°C 10 min. HEUPCRY 1
P10 mLAELS g/LEEARRERER(770.5 g/LiRfk &
FE)HLIK, H]9&E Pharmacia Master Image’% 41kt
6 g R GEREAT BRI IA AT (1) 2 58 A AT
1.2.7 Western blots#1: KT8 T UKA 154

fi# W (7 150 mmol/L NaCl. 50 mmol/L Tris-HCl
[pH7.6]. 0.1% SDS. 1% NP-40F14 [ fig 41
AW PR RTICE 10 min, 13 000 g 10 min
WY R E A, 40 pngd R EAT+ 2
Joe B st PR M - SR DA M T e ¢ s i Wk (SD S-PA.G E)
IF IR AL B EE EN P VD FIE, 283 (520
mmol/L Tris-HCI[pH7.6]. 150 mmol/L NaCl.
0.1% Tween-20F15%Jl WA LB S, 50t
TGF-Bl. CTGFuB-actinif) % 7 B Fiih 5 5l
W E, M4 S TS BN S A ) R R 1
FPLE PN, Western blotIanfl 22 K ik
(ECL) RGN 5, KB BAR AU VP, UK)
W 325 WO BEAE BATEH 5 B-actin,. CTGFAN
TGF-B1H H&KIEIK-

Gt F AR S P A Himean £ SD&
N, K SE A RENL U SRR 7 22 b, A
FEAS I E 8] 1 P Y EL 8 R I Student-Newman-
Keuls gir 5, LLP<0.050 255747 B &1k, B
VERILASPSS11.048 H #AF 58 k.

2 BR

2.1 EGCG*F K RAT Zh #ktg % a1 IEASTHIALT
2 VO I 445 0 FH ) AR A F R b TR I 0] R
LA EL, FTET4Efb 20 (I35 ASTRIALT i 3
w45 TEGCGIAYT JE M AS THIALTH AR T
2 2 PRIK. TEGCGXT HR A [R] 1F % %) B4 JC i
BERERD.

2.2 EGCGATCCl, #5589 I 4F e A K RIT Nk 5% 22
LR F e 1B NTRATFEGCGXT 41N 1E
W FAERIN, BT, RmeH, L8R, i
AR, LT YRR L BT3GR, B vk, %%
B, A, A HLBURCIR R I, EGCGIRTT 4l
JHFIE B IR L, RGO, SR i eTs, IR
] Ll /N . iz FHHEfMassion g i, — Fp 41 21
I B2 T VR IHE AT 4R AR B AT 0 M. L2
B2 A3 B 5 BB OR IE HHRALRIEGC G R 41
(1) JFF AL 2R 22 45 AL 0, T &40 M DA il ik
e BHURR, A2 JC IR DT I (E 1A-B),
ASCY A DX R v e i Bk AT 20 VI AT 4 A7 A (]
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1 HERD mel#HsE
B HERE(x100). ARAME T AL
A: IEHTHRZE; B: Y AL B 5T 0 R AT
EGCGH R4l ¢ R, ;j}ﬂf&ﬁ
STy R . MEEAT A KR
Egiéﬁ?mf’ SF AR, LB
' S EGCG#CCLi%%
9 BT 45 e e 0 4%
Ve R B AR A

pax:| n 0 145 2% 3% 445 mean = SD

EENRA 8 8 0 0 0 0 0.00+0.00
EGCGWIBZAH 8 8 0 0 0 0 0.00 +0.00
FH4ERAE 12 0 0 1 3 8 3.568+0.19°
EGCGT#nH 14 0 8 5 1 0 1.50+0.17°

2P<0.05 vs IFE4H; P<0.05 vs L4E{vigfvg.

R 3 EGCGXCClIESRVAT A4V RERATLALRCTGFRITGF-B1 mRNAKRZE B RFRIABVFZIY

4R TGF-B1 mRNA TGF-BIEHRA CTGF mRNA CTGFEHER
ERNRA 0.39+0.15 0.36+0.15 0.15+0.06 0.17+0.08
EGCGIRA 0.38+0.14 0.32+0.12 0.14+0.05 0.18+0.09
FFAFAIERIZE 1.19+0.26° 0.98+0.24° 0.32+0.19° 0.78 £0.24°
EGCGTF¥ 0.46 £ 0.22° 0.45+0.18" 0.22£0.10° 0.36+0.15°

P<0.05 vs IEB4H; °P<0.05 vs FAEIETIA.

2A-B). BB /N 25 AR, 2T i 20 2308 1
R L N o N T N N N A B2t A
)z AR SRR, A XY R IR DU (B
1C, 20). [RILFHEAL A RILL LA, 3677 40T 40 M
AR PRI BERE FE S /N &5 e Al DR 2 B B AI, T
I J2 i £ 44 388 A R B SR, A 4 Ak R AR
75 (E11D, 2D). iz I KnodellH§ B0 T A0 F i
HATVE o0, 45 R, EGCGIRYT 4l RIBAY
M LA W35 72 77 (KR 2, P<0.05). BRI 1) 4T 4
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IR H20.5%, EGCGYATT 4K 4213.2%(3K3,
P<0.05). TIEGCGX B2 A IE 5 0 4L 18] fra 4L
S04 P AF AR AT W SR 1 22 531

2.3 EGCGFCCl, i 9 K ST 4F 4 AL AT 28 47
F 0 E R a2 00 % R LR R JH T 20 205 B 2
SO PR [ BT, 3 s S O T 20 23 o 2 e R 7K T,
X A AL FR BE AT 5T B A0 BT [ IE 6 A AR
EL A, I FAD 0 M e, P 7 T 0 A 70 41 B 285 3 vy
(P<0.05); EGCGYRYT Ja FRMili 2 e /K F i 2 T b

AL
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miAEE 2 RFLARLD
AL AEGCGH BMassionZ2 | x
GWoR Ky A BT 100). A: T IEA;
FF 4F Yt ad 25 4 B: EGCGHIAZE: C:
j§ g TR AW IFFAF 4RI, D:

e iy e
(ng/gEE M)
N W D

A B C D

3 EGCGXICCLiBFSAIRBAT A4 ATALR R RIS
SHIA. A: EHNIEZE; B: EGCGRIEZ; C: T4 1A
HIZH; D: EGCGT-lZH. P<0.05 vs I HRZH; P<0.05 vs
SFEAPIERIA.

(P<0.05, £13).

2.4 EGCGXCCl# F 09I ¢F e b K AT 4847
a-SMA KA #9%% TG ITHSCAE 4T 4EAb I 3
SRR FI I SR, 1M a-SMAJEHSCiGAL I &
BRPR. P, FATiE H e AAGER Il o-SMA
FEFFNE A I 2IE. g5 R R, 76155 AT,
oi-SM A FH 1 40 10 3= SEA7 AR T T 1R H 3 ik )
[il. 45 Tip CCl, 7 wkJi, a-SMABH A L fr 45 T
KBTI, R4 FEGCGIATT Ja 414
DRI o- SMLA BH P 240 6 PO 250 (0 SRR (4.
2.5 EGCGACCl %549 K ST 4 AT Ik AL
TR AR E 0 Frh AT U 25 i
GSHAITBARSHEE, FRITEGCGIRYT X421
ARSI Z . GSHM R T H5bt At 2128
—IERTZ. WIESAFTR, [A)IE 6 R AL (5.9
+0.2 umol/g), T 4EAL AL A1 ZA\GSH S &t 8. 3%
FPE(3.5£0.1 umol/g, P<0.05). [F] 1% Xt 41 EL

EGCGTiZH.

5, BT 4t A TBARS & &1 INZ3.245% (K 5B);
EGCGIHIT AR TBARS & 2[4 45(0.78 £0.10
umol/g, P<0.05, [¥|5B).

2.6 EGCG*T K RATIECTGFA=TGF-B1 Ak 9%
" RT-PCRZ; B4 M7 S 7 21 YA 455 200 40 i
CTGFAITGF-B1 mRNAW A b 2 v 15 %t
WA, TMEGCG T4l 2 NI, —3#F 2 i)z
S G R (K6, %3, P<0.05). 12 West-
ern blotyZ Al FFIECTGFMITGF-B 14K A K ik, 45
R W R BRI CTGFMITGE-B14R
A IA B35 TR 6 IR 4L TTEGCG 1,
CTGFMTGF-BlEE I RIAL B N, —H2
) (1 2 S 380 gevk24 e (K6, K3, P<0.05).

3 11E

AL N I R S C CLid5 3 Y JH 5 0 1Y) T 22 i
[Al. CCLy HH JH-41 B 1 40 g 5 2= P45 ORI A il =
SUF L L. a8l [ 38U o Ak, T R
TE A= 4 5 | P 4 M 453475 RN 1E £ 4 20 21
A ASHIFIT 4G B S REGC G 1 137 s 2 i
ASTHIALT W% T F%, KWEGCGRCCLGIEM
KSR IE 25 1 B A R . TR] 56 1T It L &5
FAHFE, 2CCLAFE G, KT Iud A
AR EYTBARS W& 5. IMEGCGHRE 3%
CCLITEUN K TBARSIE . GSHAE N—Ff
PO AT LE 41 P P R 40 i A8 it 45 4 %2 R
0 R O IC A i P 1R e, 6 A v A TR
PN AR REAE H ORD B R B BREE
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4 EGCGNCCl, mizaAMH

BENABFAE B gn £

IR o -SMAE T W EIRR A

Jeitn ke, HraAELF

>
~N
1
o=
> O @

1.2

WFAI B R (umol/ g2 )

B PR 2248 2 1/ T (umol/ g 25 )
& & 5

O O o <
o N D

A B C D

EBVEZE( x 200).
A: IEFGHIRZE; B:
EGCGHR4A; C:
JIF 21 4k (L A T 21
D: EGCG 4.
EGCGTHlf5, 474
XA o —SMAPRH
AT D

A B C D

5 EGCGXICCliESHIRTA 4L REEATE LRI RPGSHFITBARSAIRAG. A: 1IEH W IHAL B: EGCGRIALL; C: FF4r4 b
HIZH: D: EGCG AL *P<0.05 vs TEAAIRAL: “P<0.05 vs LTHE VIR,

M BRACI G B, A W90 R BIG SHIl 24 Ik
R S AL P i 3 B e SO SR IR A AR
S R I, CCLALER (1R BUHIEGSHAK - B3~
B, MEGCGT M AT EG SHACT B 1wy, &
TS 4h F R R A 4R 1E AH — 3, EGCGHRER
T R GSHAKFA 44 55 5% FTHS CsIr 48 AE
S W ARSI S IR F W, EGCGX T4 i i 7
PEH AL L BUAERS. 5T, Chen
et alilE 553z FIEGCG AL 2 m] DL o 1 il fig i ik
AT JERE RNV IN O 7 A K 42 CCl,
FHI SR, B, xekgt R HEGCG
A fe il PR RE ) RFEBTLCCL I 3 K
JFEFHEALAE .

HSCsHi il A2 4l JE ii(extracellular
matrix, ECM)/= A2 ) 3 Bk YR, PR E HEAE T 41 4
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PRI A RN R e P R A 3 DR FH Y. R IR
JHIE, HSCshb T# 1 RA. 5 I, HSCsHi
i, #iEa-SMAJEHSCsiF I — A H Rk,
FATHIWFFT K BLE G C G T 41 4 A0 28 Jig 1 b
Hio-SMA IR BH M 41 i 1 T B, FRIEGCG
AFIHEHS CsIfE Ak, Je i T 70 2 B 48 A B
T Ik P R 57 43 A ) 52 AR 1 T 4 R i
HERFEF 4 R R FIHS Cif k. Rk, EGCGH fig
T LA A S AR T H S Csig Ak ke By 141
YL TE K.
TGF-B15& H A O 5 58 142 BT £ 4L 4
MR 7. JEAERFS R, TGF-BIAEAAAN 25
AR S AT 4E 4N M7 A CTGF, I fa#
VE R B WERN A AR T 25 4 N2, RS 4T
Y 21 P GEF A1 B AN B 1, CTGFA 1)

Ye A B A L Yt )
Fa% A, 2ot 25
MR 1RG.
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AFRTA — R A 4  BEVHE
Fl. 4R TGE-p1 350 bp , )
Tk, BT R 1  Chen JH, Tipoe GL, Liong EC, So HS, Leung
pe ik & B X E R KM, Tom WM, Fung PC, Nanji AA. Green tea
B Wom s AR CTGE 383 bp polyphenols prevent toxin-induced hepatotoxicity
F 0 S KT in mice by down-regulating inducible nitric oxide-
derived prooxidants. Am ] Clin Nutr 2004; 80:
p-actin 522 bp 742751 S . ,
2 Nakamuta M, Higashi N, Kohjima M, Fukushima
A B C D M, Ohta S, Kotoh K, Kobayashi N, Enjoji M.
Epigallocatechin-3-gallate, a polyphenol component
TGF-p1 - m— 44 kDa .
e of green tea, suppresses both collagen production
and collagenase activity in hepatic stellate cells. Int
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