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[ Abstract ] Objective: To investigate the effect of combined therapy of epigallocatechin gallate, taurine,
and genistein on CCl,-induced liver fibrosis in rats and its mechanism. Method: The SD rats were divided into six
groups randomly: normal group (n =10), model group (n =12), colchicine group (1 mg -kg™', n =12),
combination therapy low [ taurine 50 mg +kg ' + epigallocatechin gallate (EGCG) 7.5 mg +kg ' + genistein 5
mg kg ™', n=12], middle (taurine 100 mg +kg™' + EGCG 15 mg -kg ™' + genistein 10 mg +kg™', n =12) and
high (taurine 200 mg +kg ™' + EGCG 30 mg -kg ™' + genistein 20 mg *kg ™', n =12) dose group. The rats except
normal group were induced by intragastric administration (ig) of 50% CCl, for 14 weeks, and the normal group

was given peanut oil. Treatment was started at the 9" week for 6 weeks. Rats were sacrificed after the last
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administration, and the serum and liver tissue were taken quickly. The levels of alanine aminotransferase (ALT) ,
aspartate aminotransferase ( AST ), transforming growth factor 8, (TGF-8,) and collagen I in serum and total
antioxidamt capacity (T-AOC), superoxide dismutase (SOD) and glutathione peroxidase ( GSH-Px) activities in
liver were measured, and HE staining was performed to evaluate histopathologic changes. Result; Compared with
normal group, levels of ALT, AST, TGF-B, and collagen I increased and liver T-AOC, SOD and GSH-Px activities
decreased significantly in the model group (P <0.05). Compared with the model group, levels of ALT, AST,
TGF-B, and collagen 1 decreased significantly in combined therapy of middle and high dose group, and liver T-
AOC, SOD and GSH-Px activities increased significantly in combined therapy of high dose group (P <0.05).
Conclusion; Combined therapy has certain curative effect on CCl,-induced liver fibrosis in rats. Its mechanism

may involve scavenging free radical, alleviating the lipid peroxidation, inhibiting the expression of TGF-B, and

reducing the synthesis of extracellular matrix.
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ONE]) L T22sp BURL LA G EEIE ( B O AR
MR ] ), MK3 AU il 5K 6 7 4600 42 (35 B Thermo 2%
Al ) ,DMR + Q550 7 3 P4 43 7 A (1% [F Leica 28
Al

2 FHiE

2.1 W 5425 70 HoSD fif K BB AL 53
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ALT,AST & &, FHEIE oo 2 22 %€ TGF-B, , collagen 1
i, FARD BRI 2% 100 S U B AR AE

2.2.2 HKA HH 25X AF 4 4R BUF4H 40 T-A0C,
SOD I GSH-Px % 5 (520 ] 8% I 0 46 Ak il 75 )
s T-AOC H1 SOD i ¥, GSH-Px () 2K [ 5 B % i %
i se i vk, LUR IS 8 A O b, BAARD JR a4k
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2.3 JTFHZURHEMEE A AR ] AR AL 2 2L 22
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Gy ax JHE A oy s WG BT B O BE VR R B IR 7
)X SR s AT LT AE AL R IE ) T (S0 ~ $4)
2.4 gEitEardr RHIGETHERAE SPSS 16.0 4k B,
IEFERILL v s £oR, TR E H AR
BRI Ty 2250 B LSD A 56, 45 2 %8 Rk R F Bk R ARG 42
PEAT A3 HE LA P <0.05 N EFAH G #E L,

3 HR

3.1 X H£F 4 4k R BUIMYE h ALT, AST, TGF-8, #l
collagen I & B AYFE I 5 1E 7 4LAH [L, B AL 2H K Bl
iy ALT,AST,TGF-8, fl collagen I & & F+ 15 (P <
0.05);4525 6 JilJa, B AV AR LL Bk G 0 25
70 1 20 0 Bk K AL B2 X B8 I IR B R B I i
ALT,AST, TGF-B, FI collagen I 4 il (P <0.05) ,
W1,

x1 BERAHMHALENLKXRMLES ALT,AST, TGF-B, # Collagen I & E MM (x +5,n =8)
Table 1 Effects of combination therapy on serum levels of ALT, AST, TGF-g, and collagen I in liver fibrosis rats(x +s,n =8)

453 F#/mg-kg ™! ALT/U-L"! AST/U-L"! TGF-B,/ng+L"" collagen 1/pg-L "
EH# - 42.31 £6.53" 59.73 £7.37" 658.14 +77.32" 33.65 £5.71"
FAY - 146.44 +11.57 112.31 +13.94 875.21 101.27 89.42 +10.08
AR KAl 8 1 104.52 £8.21" 88.16 £6.73" 726.74 +94.69" 67.32 £8.74"
4 2 62.5 139.79 +9.54 107.62 £10.51 838.48 +89.21 82.68 £9.22
125 118.41 +12.22" 94.77 8. 14" 751.24 +95.89" 70.76 +10.19"
250 112.24 £10.76" 90.26 £8.32" 732.83 +110.42" 65.35 £8.43"

VE SR H A P <0.05(F 2 ) .

3.2 xb AT 4 4k K BRI 41 4L T-A0C, SOD Al
GSH-Px &t (52 M 5 15 % 4L B, B2 A 4 K
T-AOC,SOD Fil GSH-Px & AL (P <0.05) ;44
256 JHJm , SN A L K1 24 e R A 4 A RK

KA 21 68 TH 75 B 21 4 Ak A A R BRI 41 48 T-
AOC,SOD,GSH-Px(P <0.05) , B4 H 24 v %) =
HEETF B 4l 4 SOD 3Gt (P <0.05), I
%%20

x2 BERAHMHALELKXRFAR S T-AOC,SOD 1 GSH-Px HIZN (x +5,n =8)
Table 2 Effects of combination therapy on liver levels of T-AOC, SOD and GSH-Px in liver fibrosis rats(x +s,n =8)

21 5 F 4 /mg-kg ™! T-AOC/nU-mg ™' SOD/U+-mg ™' GSH-Px/nmol-g ™"
E# - 1.31 £0.36" 290. 52 +34. 67" 537.48 +61. 19"
LY - 0.86 +0.23 199. 40 +24. 48 479.29 +32. 80
FRAK A B 1 1.28 +0.20" 288.75 +12.75" 523.59 +17. 56"
4 2 62.5 1.07 0. 25 223. 86 +34. 68 500. 95 +53. 95
125 1.11 £0. 31 258.41 £57.77" 516. 54 £96. 68
250 1.30 +0.26" 272. 54 +35. 89" 531.87 +38.22"

3.3 XA 44 R BUIFH SUR B ALY 2 HE
Qe 5o T WA AT H SR B A2 1k, WK 1. 1B
R S 2H 2R DL IE 3 19 BT L ZUA5 A, JTF /s it 25 4
SERE I 20 L HE B o 5 D) 5 8 2 A BT 40 M vy
FRRE AR, B LR /IN A A A (8 T A D 245 4 2

BUR AR /NI, 235755 T [T 21 4 20 LT G AR BKOKAl
B 2 FRER A FH 24 e R e 2 K RO 4 U A8 A R
[F) A% BE A U2, /N 25 1 AR S 4% A /0 1 T 4 i
B2 o, 8 A 1) B AR 2, 9% g I 255 0 1R JE W W i
IR A4S 20 K BN F 4 A0 AR B2 43 G043 W3R 3
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A IEHAB. BB C BOKMIBL | mg-kg ™' 415D, B4 125 62.5 mg-kg ™' 415E. BEAIZY 125 mg-kg ™' 415F. BEE 125 250 mg-kg ™' 4l

Bl BREBAHWNHFELRBRFARRETNHHZIM(HE, x40)

Fig.1 Histologic results of liver tissues in liver fibrosis rats( HE, x40)

*3 BEXRFHAEUSEHTS
Table 3 Effect of combination therapy on CCl -induced liver

fibrosis grade

20 7)) it S0 Sl 2 S3 S4
/mg-kg ™!

EH - 8 0 0 0 0%

LAY - 0 0 2 6 0

FRAKAN 1 0 5 3 0 0

4 M2 62.5 0 0 3 5 0
125 0 3 4 1 oV
250 0 6 2 0 0>

TE L H R D P <0.05,% P <0.01,
4 iFig
S VE T 2T 4 A B 5E B I TE T IR R IF AT 41k
fR I8 il A ke T i R A, E — 20 BF 5T L By YA TR) A
CCl, J&—R Tz i T 9290 e sh Wy i 5 I 41 2 fk
TERCH BT 229, HEBEEALE D CCL, 28 )1 BoR: 14 20 i
3R P450 AR R A il A il 5 s B A A E R T
FFF 41 B, e R JEF 400 0 B 45 4 A Sh RE R e T AR
TR A CCL, i85 5 O BN &1 4 AL A2 Y, 3K &
AR , EGCG Hl = 2 5 S5 ¥ i 3 F 245 ) 41 B 1k
H R R PO A e ML o A R R A B
S L = B O R L K7 B S S W AT =
W B IR Z — R0 BE I E L E B IR A
RAF A R4 15 1 EGCG &2k 2R S LY 2% 2 1 vh i
A BTG E LY B P AL TSl IkRE Ak A I A
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&L v e ATL, AST 3% 7 a] R 4§ e T o) 68 28
Ak, 8 1 38 W S92 1 400 5 B R AR AR . 2
S5 WOR WA FH 24 B 9 I £F 2 Ak KRR af i
ALT 1 AST 7K, & BHE G FH 24 %] JFF 48 M A 12 4 £
FH. b ,SOD,GSH-Px I T-AOC %5t A] ] T fF
Jig ot 3k SR A A 4 B2 BE B E 4 . SOD Al GSH-Px J2: 3
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[ &% k)

[ 1] Bonis P A L, Friedman S L, Kaplan M M. Is liver

fibrosis reversible? [ J]. N Engl J Med, 2001, 344
(6) :452-454.

[ 2] Geramizadeh B, Janfeshan K, Saberfiroozi M. Serum
hyaluronic acid as a noninvasive marker of hepatic
fibrosis in chronic hepatitis B [ J ]. Saudi ]
Gastroenterol, 2008, 14(4) :174-179.

BT, B, 86,8 GRS RN KR 2R
ML 3 78 S 1 BB Mt TIMP-1 mRNA % 3K (9 52 i
[J]. 54 A IH 44 ,2010,18(8) :751-755.

PR, AR BRIE S S R WG T Ik A AT e bR

[3]

[4]

[6]

[7]

[10]

[11]

(12]

[13]

[14]

[15]

BUIF41 41} TGF-g, .COLI & COLII % ik iy [ J].
- F A Ak 25,2010, 18(18) :1867-1872.

Li Y, Luo Y, Zhang X R, et al. Combined taurine,
epigallocatechin gallate and genistein therapy reduces
HSC-T6 cell proliferation and modulates the expression
of fibrogenic factors [ J]. Int J Mol Sci, 2013, 14
(10) :20543-20554.

AR Y 5 7 A R 2 2 TR 2 2
R PEIT SR VE SR (T]. AR T I 2% i, 2000, 8
(6):324-329.

PR, I, BhUIOE, . BRI TR B
T dEde i S s AT T[], op Il PR 25 B2 2% 53R 7
2%,2006, 11(12) :1369-1374.

il RV, RV, 5. WAL RN L5
iz 75 3 19 R BT £ 4R AL AR P AR ROHLRI L T]. R R
ZyP=Fm 4R, 2013, 29(4) :519-524.

MO, BT, IR %E, S IR CCL 5T/ B
JF 452 403 ) i T i S A S BT R s [ ] o [ S 36 0
#,2010,16(10) :147-149.

B EEN, W e, . QUK B R T
it JHe 175 5 09 K BRI T AL B9 BB AR I LT ] sl v
25243k ,2012,37(4) :505-508.
ARELH], Jr A i IAR L 25 8 M 3R B O 3 U S A
ARG RN L LA BB R ()] E S5
Jr 24 ,2013,19(16) :197-201.

Gressner A M, Weiskirchen R. Modern pathogenetic
concepts of liver fibrosis suggest stellate cells and TGF-
beta as major players and therapeutic targets [ J]. J Cell
Mol Med, 2006, 10(1) :76-99.
RELL, TR ETT R KRBT e fb 40 TCF-
B MIBTFE[T]. W EBAES A&, 2013, 25(2):
150-152.

Gressner A M, Weiskirchen R, Breitkopf K, et al.
Roles of TGF-beta in hepatic fibrosis [ J]. Front Biosci,
2002, 4(7) :d793-d807.

Tsukada S, Parsons C J, Rippe R A. Mechanisms of
liver fibrosis [ J]. Clin Chim Acta, 2006, 364 (1/2)
33-60.

[REHE FIHEF]

- 111 -



