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(EE) B T T2 B R 4 3t W A8 (CCL) 5 8 A BN A 4840 (HF) B9 3697 1R BT, 3 3 T4 B F «B(NF—B)/#% b 4=
K B F-B1(TGF-B1)/Smad = 5 & HAR W HB AN, FiE R IEE ST CCL AT /AR S SD KB HF A, Frad Mk oh K
AL HEAR A KA (012 mgkg) Kot TIHRERMIE P FHEA(4.8.16 gkg); HILEH A, FH8 R, WF 9 LR
Bt BR 1K, EEAR, SRER HRERTE AN IS e kI e o 7 7 2 A4 B8 (ALT) RA AR AR
# 7 8 (AST) 79 — B (MDA) #8164 5 LB (SOD) K T ELISA A 3| i 7% ¥% WA i 8 (HA) B K 2 & (LN) I 3 e 8 (PCI)
VA BB (IV-C) 5 8 3 7 B F—a(TNF-o) | & 28 8/ % (IL)-1B IL-6 & TGF-B1 # A -F ;HE Masson K KR B 21 4 6 W 2L AT 4
BRI AL I A B AR 45 o= T8 ILHLE) & & (a-SMA) A1 T & A2 B (Collagen 1 )% 3k K ;RT-qPCR & Western blot
Ao BT 41 8 NF—«B.TGF—B1 Smad3 Smad7 # mRNA FnE g kA KT, SR SEF ALK, #AAARENE, fiF SOD AF,
Smad7 mRNA 5 & & 5% 35 K4 A% (P<0.01) ; AF 8 T 46 %% 3% ALT AST MDA HA LN PCII . IV-C TNF-o \TGF-B1 IL-1p3 IL-
6 AT AP 4 a-SMA Collagen I A&-F AF 4148 NF-xB . TGF-B1.Smad3 mRNA 5 & & KP4 A5 (P<001), GHEA A I £ 42
HK FAUE i SOD K -F Smad7 mRNA 5 Z& & K F 3 7+ 5 (P<0.05,P<0.01); AT 8 fIE 45 4 | 7% ALT AST MDA HA LN PC
M. IV-C . TNF-a . TGF-B1 IL-1B IL-6 & F JF 4 £ a«~SMA Collagen I A& F HF21 £ NF-«B . TGF-B1.Smad3 mRNA 5 & & A3
FEK(P<0.05,P<001), G A AAB 4 AT, v TR B R 1K P Al 4K R & i SOD A3 1K (P<0.01) , FF F# fIE 4 3 it
¥ ALT AST MDA HA LN PCII . IV-C  TNF-o . TGF-B1 IL~1B . 1L-6 A&-F DA & FF 48 4% a-SMA Collagen I A-F34 7% (P<0.05,P<0.01);
TR EE R AR F & 4T 41 8 NF—«B . TGF-B1,Smad3 mRNA 5 & & K-F3H A5 (P<001),Smad7 mRNA 5 & & KF3H 1K (P<001);
rE TR R S B 4 A4 48 NF—«B TGF-B1.Smad3 mRNA 5 & & AT KK (P<001),Smad7 mRNA 5 & & AT 75 (P<001),
Hrt TRER KA E A R, P TRBER Y &N E LA RS E fL7F SOD AF Smad7 mRNA 5§ & & A& -F# 7+ (P<0.01);
AT 45 % M v ALT AST MDA HA LN PCII . IV-C TNF-a . TGF-B1 IL-1B IL-6 A-F AFZ4 £ «—SMA Collagen I K-F AFZ 4
NF-kB.TGF-B1,Smad3 mRNA 5 & & A4 K (P<0.05,P<0.01), 5+ T ok BG4 7 & 4L A, »F TR B R 3 7| 4 K Uk
JiE i SOD AF Smad7 mRNA 5 & & AT 375 (P<0.05,P<0.01) ; AF F JJ 45 $0  fn #% ALT AST MDA HA LN PCII . IV-C,
TNF-a  TGF-B1. 1L~1B 1L-6 & F 4 A a-SMA Collagen I & F AF4 L NF-kB . TGF-B1 Smad3 mRNA 5 & & & F 3 B 1K (P<
0.05,P<0.01), Z5i& T2k B4R 438 11 4% NF-kB/TGF-B1/Smad 12 53 % WA A AL 1 AR K5 KB 5 AF 44 3060 A 2 4%
2 7 e BB LR, AT R B # CCL, 75 = B KB HF,
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Ethanol extract of Zhuang medicine Yexiazhu (Phyllanthus Urinaria)
ameliorates CCl,—induced hepatic fibrosis in rats by regulating the NF-kB/
TGF-1/Smad signaling pathway

ZHANG Xin', LU Shiyin', HOU Ling, SI Si’, ZHANG Linhud’, ZHOU Guimei’, XU Wenjing',
XU Xiaolin', WEI Mengping’, WEN Juan®*
1. Liuzhou Traditional Chinese Medical Hospital (Liuzhou Hospital of Zhuang Medicine), Liuzhou, Guangxi 545026, China;
2. Liuzhou Municipal Liutie Ceniral Hospital, Liuzhou, Guangxi 545007, China

(Abstract] Objective To investigate the therapeutic effects of the ethanol extract of Yexiazhu (Phyllanthus urinaria) (EEPU)
on carbon tetrachloride (CCl)—induced hepatic fibrosis (HF) in rats and to explore its potential mechanism based on the nuclear
factor-kB (NF-«kB)/transforming growth factor-f1 (TGF—f1)/Smad signaling pathway. Methods A HF model was established in SD
rats by intraperitoneal injection of CCl, olive oil solution. The successfully modeled rats were randomly assigned into model,
colchicine (0.12 mgkg), and low—, medium—-, and high—dose EEPU groups @, 8, 16 gkg), with eight rats in each group, along with
another normal control group. From the 9th week onwards, the modeled rats were given the corresponding drug intervention by
gavage once daily for four consecutive weeks. At the end of the experiment, body weight was measured; liver and spleen indices
were calculated; serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), malondialdehyde MDA), and superoxide
dismutase (SOD) were determined by colorimetry; serum levels of hyaluronic acid (HA), laminin (LN), type Il procollagen (PCII), type
IV collagen (IV-C} tumor necrosis factor-« (INF-a), interleukin (IL)~1B, IL-6, and transforming growth factor-31(TGF-31) were determined
by ELISA; pathological changes in liver tissue were observed using HE, Masson, and Sirius Red staining; the expression levels of
a-smooth muscle actin (®=SMA) and Collagen I in liver tissue were determined by immunohistochemistry; mRNA and protein
expression levels of NF—«B, TGF-B1, Smad3, and Smad7 in liver tissue were examined by RT-qPCR and Western blot. Results
Compared with the normal group, the model group exhibited decreases in body weight, serum level of SOD, and mRNA and protein
expression levels of Smad7 (P<0.01), as well as increases in liver and spleen indices, serum levels of ALT, AST, MDA, HA, LN,
PCII, IV-C, TNF-a, TGF-B1, IL-1B, and IL-6, levels of a—~SMA and Collagen I in liver tissue, mRNA and protein expression
levels of NF-kB, TGF—B1, and Smad3 in liver tissue (P<0.01). Compared with the model group, all drug groups showed increases in
body weight, serum levels of SOD, and mRNA and protein expression levels of Smad7 (P<0.05, P<0.01), along with decreases in liver
and spleen indices, serum levels of ALT, AST, MDA, HA, LN, PCII, IV-C, TNF-a, TGF—B1, I1~-1B, and IL-6, levels of a-SMA and
Collagen I in liver tissue, as well as mRNA and protein expression levels of NF-kB, TGF—B1, and Smad3 in liver tissue (P<0.05,
P<0.01). Compared with the colchicine group, the low— and medium-dose EEPU groups exhibited decreases in body weight and
serum level of SOD (P<0.01), along with increases in liver and spleen indices, serum levels of ALT, AST, MDA, HA, LN, PCII, V-
C, TNF-a, TGF-B1, IL-1B, and IL-6, as well as expression levels of a—=SMA and Collagen I in liver tissue (P<0.05, P<0.01).
Furthermore, the low—dose EEPU group showed increases in mRNA and protein expression levels of NF—«B, TGF—1, and Smad3
(P<0.01), along with decreases in those of Smad7 (P<0.01), whereas the high—dose EEPU group showed decreases in mRNA and
protein expression levels of NF-kB, TGF-B1, and Smad3 (P<0.01) and increases in those of Smad7 (P<0.01). Compared with the low—
dose EEPU group, the medium- and high-dose EEPU groups demonstrated increases in body weight, serum level of SOD, and
mRNA and protein expression levels of Smad7 (P<0.01), decreases in liver and spleen indices, serum levels of ALT, AST, MDA,
HA, LN, PCII, IV-C, TNF-a, TGF-B1, IL~-1pB, and 1L-6, levels of a—SMA and Collagen I in liver tissue, as well as mRNA and
protein expression levels of NF—«B, TGF-B1, and Smad3 in liver tissue (P<0.05, P<0.01). Compared with the medium-dose EEPU
group, the high—-dose EEPU group showed increases in body weight, serum level of SOD, and mRNA and protein expression levels
of Smad7 (P<0.05, P<0.01), along with decreases in liver and spleen indices, serum levels of ALT, AST, MDA, HA, LN, PCII, IV-C,
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TNF-a, TGF-B1, IL~1B, and I1-6, levels of a~SMA and Collagen I in liver tissue, mRNA and protein expression levels of NF—«B,

TGF 1, and Smad3 in liver tissue (P<0.05, P<001). Conclusion EEPU effectively ameliorates CCl,—induced HF in rats by

modulating the NF-kB/TGF-B1/Smad signaling pathway, enhancing antioxidant capacity, alleviating inflammatory response and liver

damage, and inhibiting hepatic stellate cells activation and collagen deposition.

(Keywords) Yexiazhu (Phyllanthus Urinaria); hepatic fibrosis; antioxidant; inflammatory cytokines; NF-«kB/TGF —(1/Smad

signaling pathway

FF 27 4k 4k (hepatic fibrosis, HF) J2&: 22 Fi g 4 AT
o 1 T DS B A AR | R IR I N S Ak A
LU H I KIS NS (extracellular matrix, ECM)
T U, oA S B 1 1000 it — 25 % i kg s Ak
ZHE, HAOHLURIAE T AR (hepatic stel-
late cell, HSC)®FLeiE b, 1M {2 F ECM A B 51T
L [ PEAT SERE B -5 A B ™ e 455
T P Z 1, 2 A F kB (nuclear factor-kB, NF-kB)
Lt K N F-B1/Smad 5 [ (transforming  growth
factor—B1/Smad, TGF-B1/Smad ) {5 53 J& & 45
HF JEFRA R OGRS . NF—«B 7E R 8219 R AE
B SR DR TS 0 B BB |, AT A o 9 SR At
[Af—a(tumor necrosis factor—a, TNF—ot) 40 I
Z (interleukin, TL)-1B IL—6 %5 485E KT8k, i —
A6k HSCP; 1T TGF-B1 AE R 458k (1) 42 £ 2 {1k A
¥, FEE LS Smad2/3 5538 H, SRSHHSC [ L
BUET AR AL, IFAE I S5 i, A | 12
TR T Smad7 BIFIE T, S — BRI
SR SR MR 2T AR A% A
HAZE YR RAE - AL G AR I | 2L TR 4 3h
HF #E e,

HEBE R HF A8 i 7 Jus , DAy s 7 B
Tk KB B FEEENEETE, BT, Ih AR
WA B BRI BRIE , DL fatig 25 < EAMIT
B AR AR W, ZEADHI HSC 1G4k 8 ROAE
S A 5 07 TR H 2 T B, i
BRAKEEHEY) , T2 5040 T T 08 T AR5 IX, 1
CHZ 2 )W B T R E 200 P it Ry, B
ST AR IR RE B AR HLAS 2 0, RAE T
JE RIS AL AT s TRy, B2 3
SRR T SRR B BOR BUEA PO
E VIR A R N T B -2\ Ll 7 DO L
Bk (carbon tetrachloride, CCL,)i%5AY HF B —E /Y
BRI, AT BRI HE A5 S8 K iR T2 41
o B3 (B AR FAIL R, )2 7 30 i 45 NF -
kB/TGF-B1/Smad {5 ‘7 i ¢ & AVE M, A B

IR, AR SR AR RT3 AE 1, DL CCL i AR
SR HF SRR 4 LARKKANmE R BE A4 X HE, 2R 58 00
SN N EREEHEY) (OB HF 25007, -k — 4 N NF—kB/
TGF-B1/Smad 15538 i 4% F BE R HAE AL,
DI M 122 B 25 BOTR B T 2 590 HF 25400793 $3t
SR

| SRR

L1 zh¥

SPF 2 MfEtk SD KFR 48 HL, R FiH 120~140 ¢,
M ARG A RSB SR AR IR A Fl it 3
TSR T IR EL R E s Sl A SR AR
TRPRHS K TS A KGR RLAF, 12 h LR
R IR 20~25 °C, HIXHRIES0%~55% , S
VPRI UE S : SCXK (#8-)2022-0063, 34 il F i/ v UE
5 :SYXK (£)2019-0001, ASEHZ8 ) PG H B2 K
PO P W ATE I, S SRR e PR S
GXTCMU-EC20250805-462
12 FEAYWEIRF

MR ERZTM (PN A B 2SR T A R
TATA T S 120231215, H4% 0.5 keg/4%) , M
7P B BE B i b1 F AT rh 24 i 4 Sy R R
TERAY TR AR BOKANTH R (PE XU 24514 FR 5T
R T, FE 25 . H53021369, #t 5. 20240926, Hi
#:0.5 mg/hr), MG (AR EAESER R A ARA
it :20240510) ; CCL (KA A AL B A AT FR A F
#5.20240417) ; N A TR A 54 4 il (alanine  amino-
transferase, ALT) RAAETREIEL M (aspartate ami-
notransferase, AST) N i (malondialdehyde, MDA)
R ALY AL B (superoxide dismutase, SOD) K
A& (R Y TR A R AR S .
20250521.,20250513.20250418.20250426) ;4% % % H
e (N BE [ A R IR W] L 3150 21245812) 5
HE QLA Masson 4 8%  RAR L0 G4 4% (Lot
R FERHA R A, it : 20240724 120240913
20240715) ; 75 B i iR (hyaluronic acid, HA) JZA4i%E
A (laminin, LN) | MTAYFEEE (procollagen type I,
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PCII) VA5 (collagen type IV, IV-C)ELISA 7
& R A R A PR 2 ] L 44520250320,
20250323 ,20250406 ,20250312) ; TNF —a [ TGF —B1 .
IL-1B IL-6 ELISA 50 & (IR BHE Y £ R
AR A S 202501 202503 202502 ,202501);
/NPT a—F# WIWLENH H (a—smooth muscle actin,
a—SMA) A FEREHTAR (I 5T AR A Y ARA R A
A, b5 :202406A) s /NRBT T B (collagen type
I, Collagen I ) B g ST (S Sigma 2AH] .
202402) ; %Pt K L NF-«kB . TGF-B1 . Smad3 .Smad7 .
GAPDH Fif&k (fRVUE = RAEWH AR FBRA A 4t
3.202403 202405 ,202501 202402 ,202406) .,
1.3 FENEE

T 2 2 i i (U o A AR AR 23 |) L, LS
RE-52);Bio-Rad iMark BFR{ (IR AR A AR 2
PR RN R, B S Bio—Rad 680) ; SEIN 8 & B
PCR X [FEHR CHERBHL (h ED A R R S ABI
7500]; M ALK & (A6 st Bl A A R ST A A,
RIS GWB-1) 5 L IVE IR K T B (72 0 2 AR W Rt
FB AR A FRA T, RS .SC-20); B BELOHL( S
WA DA B |, 5 . TDS ) 5 o IR IR 25
OALA TR LA FRA R, #8455 TGD-20MC)
A Py B AL R (RO B PR B
), A5 YB-6LF) ; A1 85 U] 7 L (12 [ Laica 2y
RIS RM2235) ; 318 e (7 N AT 956
RABRA T, TS MIS2-N) 5 B R (g ESERE
AT PR A RS JY2002) 5 vk HL (RS R
T A AT R ] 5 . IMS-130) .

2 Tk
2.1 M TERERRMA &

B TERZHE 30 ke, A 700 BKEH30.0 L,
Ef0 30 min J5, IIEAEIEARIN 1.5 h (D) &
PLIAUZ 200 HubA ok i, WA RES M . I8+ [R]
BEERE LR, AIFRIER . & IR IR
HAWRAE I ERB T EWEE N 5.0 ¢/mL($E42
WP, 25 T-20 CKE IR, I AT
22 SHEGERREY

48 HWR R &G SR 1 JB)G, 3 b IE# 41 8
SO L2l 40 K, 18 41K BRI s 3 SRS v
(0.1 mL/100 g), 1A 2H R FRUIE s 1 4 40% CCL, 4

SR (0.1 mI/100 g) LAZEST HF FEAI 4 5 v
2 KRS 12 J 3 i T IE RS 8 JERERLIE R 2 H
K EGIEAT PR B2 A A |, LASGAIE HF 215 s )75
T, YIS U SRR AN IR ) SO
WS IURR ARG S A KR A7 A A ) AR
BT, DEREES 9 JAlR s RIS 40 H K FkH
BLAF AARIZE BORANTRAL (FEPERT IR 0.12 mg/kg)™
Kot T EREERAR b R A (R AR 2y, g
A 4.8.16 g/ke)™ B4 8 K, 452545 HEH
FANZGH) 1 K, Sk 4 i) 5 1E 4 20 SRR 2 ) 25 T 55
TRFUAE AR K SR 25 ] B 1E 8 41 Ah , LA A 2 4k
ST RIS S R T A K R R IROK,
Hidsk HAT HIGE S,
2.3 BB KRS R BT BRAE 3B EUNE

KRG G, KREEE 24 h( HRKK), FRi
FFie SRR BT &, B 5 LA S JRUGE St JRR A , SRR Ak
R AN ESICR AL, B OJE S L , A7 T80 C
AT OKFE R I o SR 0L R BRI A LA B s,
TV A= AR K ph e, DR AR TS AR EE TR (1)
JUE 4 %, JF (R8L) Ok 48 0= (19 ) AU o /44 T £ x
100%", BB 3 IR TG B2 A I, 4% T 441
£ T-80 CkA&H,
2.4 HE 3 Masson BRKIRELT R EWER
YR NFEIR AL,

HOR BURA AR TR S ER AL 2 1 em® B ZHEY
Yo, ST R 4% 2 R G RH EE 24 h eSS
B, e K gk MU AR FE T (70% . 80%
90% .95% ,100% ) A TIK , F W FEEAERE 1 h, Fifi
Ja M AZUE T R E PR, BHIK 30 min, fif
AL T AR E S, AR dLY)
FOERE R 3 wm, YIR 28— HORBUES BRI LK
fBJ5 4T HE 448 Masson Y S RAR B LY, 1
VLA, Qe sE i, YD Sk vhisk 6
AR I REN e R s R, T
B TSI RAE EUR  WEAG LR ST IRFE
PSS L TR R
2.5 tb@EEENME ALT AST MDA ,SOD 7KF

TP 1K UMY, SR P B D0 i i+ ALT
AST MDA F1 SOD HJ7KF- MR INA ML FEAS J 45
PRk, ALT AST 1 SOD £ FE 37 CHFE 30 min
Ja AW, MDA F:UFF 95 °C/K¥ 30 min J&5 25
OHCEWE . AT b EE A T 510 nm P
b7 RO REAA
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2.6 ELISA #&ln & LN HA PCII ,IV-C . TNF-a,
TGF-B1.1L-18 K IL-6 7k

U KRR , R A ELISA K&l i ¥& b LN
HA PCII . IV-C . TNF-a \TGF-B1 IL-1B & IL-6 i
K, FEEBEHUAR 96 FLAR PRI ASRE & Fl
MIEFEAS T BEtE I A B SE AL D B i i
Rl N = 7 T 1N 7/ R T A G2 S | i
NG 450 nm PRI E G
2.7 REALLFRN a-SMA 5 Collagen | FiX

AV R Ziss KIS & F pH 6.0 T
MR eApL s Wb TR th i T Y SR
2 (PEAS min, 5K 5 min, BE—IK), AREH
J&i ,JH PBS #E 3 Uk TN 5%2F L 2R BT,
FIRE 30 min, ZBREFAW, 4300 IN—Pt TAE
W /NPT - SMA Fp 5 G (FRE L5 241:200 )
FUNERPL Collagen | HIEREHTIA(FRRELLSI R 1:150)
4 CIBENBFE (216 h), K H,PBS mhik 31k,
T IR L S A P Bl b 2 Y LSBTV R TG e
(R BELLAE R 1:500) , RIFE 1 h, PBS Mt/ , Wk
R Stk T WA, AR N AR (1~3 min),
TIARRE YL 30 s, K iR, fim 20
K GEW EH R, T WA T WS PRI (R
@), BRUI R HEHLIER 5 SAESHEF (x200) %
FH Image] BAX05 B 4 60, X Stk A T2 2 2 20 #r , LA
SR B RN B AN R A B
2.8 RT-qPCR %2l BF 42 £ NF-kB/TGF-B1/Smad
{ES M X mRNA FRiX

B2y 30 mg FFEHZY, A 1 mL Trizol 357, 7
3510, i RNA $REGRF Sl il 5558, 28
it SENBEDUNE \75% CIEUETRS 4R 15 5 RNA Wl
RNA e 54005 (A260/A280 HAEAE 1.8~2.0 ZJ8]),
BT pg B RNA, il P St &b AT 2L P ZHDN A
FR B R LA cDNA, 2RfH SYBR Premix Ex
Taq™ T 7ESEH 266 B PCR AL FHEA 7914, ) h;
K% H(20 pL):SYBR Premix Ex Tag™ 1 10 pL, ||
TSI (10 wmol/L) 4% 0.8 wL,cDNA AR 2 uL,
KRZEIEK 6.4 pL, RNFETH 95 CHIARM: 30 s,
95 CAEME S 5,60 Ci k/HEMH 30 s, 3k 45 MEIR,
WM Ze o by 38 5E 5 . LAIGAPDH SN2
FEB SR AT 2722 kA H I B mRNA AR
KK BIYIFHIHE IR 1,

#®1 RT-qPCR 51455
Table 1 RT-qPCR primer sequences

FEH 5191551 (5-37) KB bp
NF-kB 1E [ ; GACCTGGAGCAAGCCATTAG 183
JZ I} : CGGATCCAAGTCATAGTCCG
TGF-B1  1E[1]; CATGGAGCTGGTGAAACGGAAG 175
211 ; GACTGGCGAGCCTTAGTTTGGAC
Smad3 1E [ ; GTCCCTCCTGACCCTGGTACAAG 143
1) : CGAGGACAGCCGGATACAAAGATG
Smad7 1E[i] : TTCATCAAGTCCGCCACAC 126
JZ I} : CGTCCACGGCTGCTGATAA
GAPDH  1E[: AGAACATCATCCCTGCATCC 138

S 1] : CACATTGGGGGTAGGAACAC

2.9 Western blot %l FF 24 NF-kB/TGF-B1/Smad
= EEEEXERRIA

2 30 mg RAFIFALEL, N A TR 19 RIPA 24
SRR (S BRI, T oK B 500K B0 R H
W, R BCA e B IV, SR TR
25 SDS-PAGE BERSHLIK /325 )5 , 5% %2 PVDF B,
5% IR AWy IRET A 2 h S B I E TR R
GBTR B—PU TAER 45 NF—«B.TGF-B1 Smad3
Smad7 5 GAPDH (FB¢ LbA51]53-5124 1:22 000,1:1 000,
1:500,1:1 000.1:2 000),4 CHHEE®R, KH, &
TBST $E# 3 U, AR E ALY B bR 10 A, —
FLORRRELLBIS 1:10 000), ZiRMFH 60 min, HHKZ
TBST V¥ 3 WG , i 1k 2= LGB R R4
%, oK Tmage] #XUF53 BT H AR 25445 0 K BEAH, VA
GAPDH fE AN Z# A Thr e
210 SitEH*

K H SPSS 20.0 Gei T it ATE AR o . i
TR “xts " FR  BURAF GBS B 255, 2
2 R] F AR FH B DK 3R 7 2253 #r it — A P 2L ] L
BRI LSD Ik, VA P<0.05 R2ERHAGIE X,

3 H#R

3.1 MTEREZRYIAT HF KR RE KA ARIsE
A

SIEH LA L BRIZH K FRUA BT IR (P<0.01)
JHEREEAE BRI AL S B T8 (P<0.01) , SHERIZH L
B, MR BREESEWAC b e ) o 2 AR K AL B 2H
KR T B 24 TR (P<0.05, P<0.01) | ATFIESE Bomn g
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JIEFEECIA AR (P<0.01) o SROKALTRZAH LG, it 2
BRI | 35 ek 2 R BRUAR T i IR (P<0.01 ), JFIE
& B0 5T F5 H5038 T = (P<0.05, P<0.01) 5 M 2k
B4y e 79 21 A BT i T (P<0.05) . 55T B
PP S A AE L, iR BRBERE Y S A R AR
FRMAS T T #8 (P<0.01 ), JFFFIE 48 BIORI AIE F8 H5 R A%
(P<0.05,P<0.01), SrFEREESZY) A A TR,
I BR B e 700 4 21 R BRUAR T it T8 (P<0.01),
JHFREE-AE R 9L 48 £ AR (P<0.05, P<0.01) , TEIL
2,
32 M TERESRYX AT Rt S iE R R
S IE AR BRI R RRIMm S ALT ,AST MDA
IR THE (P<0.01),SOD /KRR (P<0.01) , K
RUZH P, T BRI AR o | e ) 2 AR A
BRZHAC RIS ALT AST & MDA /KRR (P<0.01) ,
SOD /K-F-2 T+ (P<0.01) . SRR ZH H 55, it
TFERBERYC A KBNS ALT AST &ZMDA
IR #4171 15 (P<0.01) , SOD 7KSF- 2 [ A (P<0.01) 5

5N BREE SR P AR A A L, R ER B
7R 2H R BRI ALT (AST & MDA K - 35 [ A%
(P<0.01),S0D 7K-F-H1F+E (P<0.01) . 5 BREEf
Prebof s Al F A, R BRI ) 2K B
ALT AST M MDA /K354 (P<0.01) ,SOD 7KF- T
1 (P<0.01), FEWLFE 3,
3.3 MTEREZRYITINE HF AREY A0
HIEF A, BB 7S HA (LN PC I A1
IV -C KX THE (P<0.01) . SHERIZH oA | T Bk
PR AR | b A5 2 AR KA B AL LT P HA
LN PCITFIIV -C 7K F % (P<0.05,P<0.01) . S5k
IRAN B P, T BRI S G | b 7] i 4 il
HA LN PCII NIV -C /K375 (P<0.01) , 5
PRIESLP AR B 20 Ho A, T BRI b e Rl s 2
I3 HA LN PCIT ATV -C ZKFE-HI AR (P<0.01) , 5
N EREESEY) R 2 A, i BR R R )
20 1fiL 3% HA LN PCIIATIV -C 7K FH %A (P<0.01) ,
WK 4,

®2 BHRKRERERIFBAERESBLE (x4 ,n=8)

Table 2 Comparison of body weight and liver and spleen indices among different groups of rats (x+s, n=8)

2151 A /g JHRERE 0% JRIE %5 %%
EH 4 380.28+9.28 2.42+0.31 0.15+0.02
HiIZy 257.68+11.18% 4.530.53* 0.42+0.04*
FARAl A 358.58+13.88* 2.840.37#% 0.19:£0.04%
T BRI IR 20 286.36:+15.42%%448 3.88+0.44 k00 0.30£0.04#500
T SR PR 2 337.89+10.22%x000¢ 3.3420.43#x0¢ 0.23£0.0354¢
I R R Wy R 377.22:11.54%%49900 2.7120.40# $#00 0.20£0.027%#3 $#0

T SIEH LI, #P<0.01; SBERIAT LEEL, #P<0.05, *#P<0.01; SRR LLAL , 2P<0.05, “P<0.01 ; 15 1 T BRASER A TR B2 LA, *P<

0.05,**P<0.01; 5 F BREE Y 4 LS, ©P<0.05, ©°P<0.01,

R3 HAKRIMED ALT,AST.SOD F1 MDA BIFRiEKFELLE (x5 ,n=8,U-L")
Table 3 Comparison of the serum expression levels of ALT, AST, SOD, and MDA among

different groups of rats (xs, n=8, U-L™")

2H 51 ALT AST SOD MDA
IEH 95.48+6.02 107.25+6.04 293.54+12.30 5.110.74
HEAIZH 176.06+10.33% 214.33+8.85% 146.11+8.05* 17.03+0.96*
oKL 103.42+9.727% 136.7627.63#% 258.67+15.80% 7.14:£0.887%
R BRI AR 2 151.85+7.05%#xA0 192.05+9.44 00 173.15+12.54#:00 14.6220.91#x00

T BR B ) 138.06:£8.64#L00e

I BR B ) 108.80+8.20%*#0°

171.40+£6.02#+x00¢

142.12+£8 .24+ $ 00

202.82+1 146500 11,050,834

267.30213.70%5 490 8.21+0.69"%$$00

TE: SIEWH I, *P<0.01; SHIILE AL, ##P<0.01; SEROKAIGRZE LA, #2P<0.01; 5 M T BREEFE YRR 40 LA, **P<0.01 5 ; 5T

BRAEEE Y PR AL LR, ©©P<0.01,
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F4 HBAKRIMFDH HA LN PCIFAIV-C B9FREKF L (x5 ,n=8 ,ng-mL™")
Table 4 Comparison of the serum expression levels of HA, LN, PCII, and IV-C among different groups
of rats (x+s, n=8, ng-mL™")
2H 5 HA LN pClI V-c
IEH 65.47+7.06 106.82+10.30 60.72+5.42 173.70+12.07
FEAIZH 182.70+8.50* 281.42+11.08% 153.07+9.66* 288.09+13.52#
FRAImRE 91.04+8.63%* 114.74£10.39%+* 78.039.81%# 196.55+11.73#%
T AR AR 2 158.44+13.09%52 262.82:£10.60%52 134.22+10.93%#24 259.24+13.24#00
I 7RIS Y/ e =i 122.708.55 w0044 224.95+15. 474000 113.4028.75#x000¢ 237.90+12.5]#x000e
TR BREER S 2 87.27+9.36#: #9400 120.53+12.51 %% $#00 82.17+6.53%#%##00 203.3013.45#x $00

T SIE R AL S, #P<0.01 ; SR ZH L3R, #P<0.05, #+P<0.01 ; SR KAITRLE LU, 22 P<0.01; SRR 4l b A, **P<0.01; 5

R BREEEE ) PR R AR, ©9P<0.01,

34 MTHRERVUXMNKERFSRALENLREFH
A

5IEH 4 A, BRI K B TNF-a [ TGF-
B1.IL-1B il IL-6 /K- F R (P<0.01), SHAIZ
AR, R BREESEYIAIC b i 0] 2 2 AR K AL B
ZH K UM TNF-o ,TGF-B1 IL-1B Fl IL-6 7K F
HIR#AK (P<0.05,P<0.01), SHROKANBRAL LLEE, T
PRI PAC ) B 2H R BRI TNF-o  TGF-B1
IL-1B F1 1L-6 K35 F455 (P<0.01) , ST EREEL
PR 20 LA, iR BR B b v ) R R
M3 TNF-o . TGF-B1 IL-1B HIIL-67K -3 [& ik
(P<0.01), S NEREEEEY) Pl s 2 F e, 1 Bk
P 3 v R AR BRI TS TNF-o \ TGF-B1  1L-18
FIL-6 FKTFHIFEAK(P<0.01) , FEILFE S,
3.5 MTIHRERYIIFALRERGSRELR
gl

HE P 855 BoR | 1E 5 A K BURF/N45 44 52
e, A AR 2R HE S B 5, oA L B b o S e 5 A
L IF /N2 AL T B IR AN I HES 2501, B

(1) S5 R IR BE A 9 0 40 i i, P A ™ 2R Ak
R ERAESRIAIC b s i 2 SRR ZH Y REAS
(v A bt o0 S/ NS5 R 45 | S E SR FE S 2 44k
a8, I rb T BRBEPE ) i R 2 R R RO S K
AKABRAEAR Y, FELIA 1,

Masson Y (A 25 5 i ow | 1E % 4K UL ZUrbok
P S 0 D 2 A AR s A 2 D AT DL R
JRE D TAR VA8 DX R e e ok ] 6] 2 4 20 21 W 254
A AR YRR RS JR T AR /I P R S T 4 5
R BREE SR PIAE v ) 2 S B OK AL 4T T
J& B ST A3 A Y5 L A AN R R D ot R
PRESHEY) R AL BB RO o 3 TR 2,

RIRBRLL YA G5 R I H A SUR W 4F
A AR I ; B 2H 52 00 0 21 AR Ak s s T BREE
PP | 7 2 B KR AR A £ A A e B 3
Pl R DA BRI S ) e 7] £ 20 A IR RO B
E., LK 3,

3.6 M TEREZRMIX HSC & ARE RS20

HIEH A i, A K RIFHLUT a-SMA

x5 BEAKRRMBP INF-a, TCGF-B1.1L-1B & IL-6 BIFRIEKFLLE (v+s,n=8,ng-mL™)
Table 5 Comparison of the serum expression levels of TNF-o, TGF-B1, IL-1B, and IL-6 among

different groups of rats (x+s, n=8, ng-mL™")

2H 5 TNF-« TGF-B1 IL-1B IL-6
EH 132.63+18.09 106.52+9.08 85.04+7.44 104.82+8.42
FEAIZH 463.57+23.87" 193.61+10.08* 192.15+13.90* 247.05+14.55%
FRoKALBHAL 204.55%17.24#% 117.53%12.54%%* 103.71x11.32%% 127.26+11.30%%
T SRR 2 411.21£20.07%=00 171.08+8. 2440 163.96+12.73%::00 215.91216.35%x40
I 7RISk e ki 343.52+19. 74w 000e 151.73£10.36% 200 142.28£10.85% k006 186.24213 40#x000e
iR BREER Y S 2 2268122406 #$00 120.8629.63 " $#00 111.59:13.30%% $400 138.09+15.38x 400

S IER AL A, ¥P<0.01; SHEBIZ LR, #P<0.05, ##P<0.01 ; SROK AR LR , 24P<0.01; 50 T BRBHARMARA 4 e #E , **P<0.01; 5

R EREE SR T4 HU A, ©OP<0.01
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T Bk BRI 2 R BREEEA R R BRI e
B 1 MTEREERYR CCL S HF KRFARRETURKNEER(HE,x200,/8R=100 pum)
Fig.1 Ameliorative effects of EEPU on liver histopathological changes in CCl,—induced HF rats
(HE, %200, scale bar=100 pm)

R kR
2 MTEREZIRWIFT CCL S HF KRAFALSRE T HIKZE1EA (Masson, x200, #7/X=100 wm)
Fig.2 Ameliorative effects of EEPU on liver histopathological changes in CCl,—induced HF rats
(Masson, x200, scale bar=100 pm)

o

PP

3 MTERERRMN CCLES HF XRAFARRKETUMBEER (KREL, x200, =100 pm)
Fig.3 Ameliorative effects of EEPU on liver histopathological changes in CCl,—induced HF rats
(Sirius red staining, x200, scale bar= 100 pm)
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5 Collagen I /KP4 7H 1 (P<0.01) , SHIBIL] AT,
N EREER YA b | ) i 2 SRR AN R U
HAP 0—SMA 5 Collagen I 7KF- A (P<0.01) .
SRR H AL, T BRBEAIS R R R
JFH 2% a-SMA 5 Collagen I K71 (P<0.05,
P<0.01), S50t BRI 20 L%, it 2R
b AR AR R 2 a-SMA 5 Collagen |
KB (P<0.01), 5 R EREE S rh ) i 20 L
3, R BREER Y = A AR R4 o-SMA 5
Collagen | 7KFHIFEAL(P<0.01) . THEILKE 4,
3.7 M TERESHEIXT NF-kB/TGF-B1/Smad {5518
EiEXERE mRNA 5EEM N

SIEREA R AR B4 NF-«B TGF-
B1.Smad3 mRNA 5% /K P47} (P<001),Smad7
mRNA 5HEFACEFRIFET(P<0.01) , SRR AL,

e

AL

RedaRe PR

T BREERE (I R 4

T ERAR R 2
B4 HHEKXRIFHL o-SMA Collagen I BIFIEKFELEL (x200,#5R=100 wm,x+s,n=3)

Fig4 Comparison of the expression levels of a—SMA and Collagen I in liver tissue among different

R ERBESEYIAC | e 700 2 SRR A ii2H K BT
ZHZ NF-kB  TGF-B1.Smad3 mRNA 5 H/K 1
[ (P<0.05,P<0.01) ,Smad7 mRNA 5% /K3
BTt (P<0.01) . SHORANBHAL LB, it T 2k i
YK 7] 2 4 NF-«B , TGF-B1.Smad3 mRNA 57
K34 T 5 (P<001),Smad7 mRNA 58 /K44
R (P<0.01) 5 M R ERBEERY) R R fe 2l NF-«B  TGF-
B1.Smad3 mRNA 58K FIIFEL(P<0.01),Smad7
mRNA 5 KB TR (P<0.01),, 5T EREE
PR 2 b, i EREEER A b | R A NF-
kB . TGF-B1 Smad3 mRNA 5% 47K ¥ F#AL (P<
001),Smad7 mRNA 5T (P0.01) , 5t
TFEREE LY A R, T BRI R A
NF-kB . TGF-B1.Smad3 mRNA 5% [ 7K F- 4 FEAI%
(P<0.01),Smad7 mRNA 58 7K F-#7H5(P<0.05,
P<0.01), HEUWE S,
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groups of rats (x200, scale bar=100 pm, x+s, n=3)
s A.a—SMA Je e R K BHMERIXT 2355 s B.Collagen T JeafCR I K BHMEAIRT Fib %, SIER 41 AL, #P<0.01;5
PRI LA, ++P<0.01 5 SRR ANBEAL HLER , P<0.05, 24P<0.01; 5 M F BREEAR MK 41 LA, **P<0.01; 5 T EREE

YRR A AL, °°P<0.01,
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B 5 HAKXRIFHAL NF-cB, TGF-B1.Smad3 #1 Smad7 mRNA 5F B FKIAKFLLER (245 ,n=3)
Fig.5 Comparison of mRNA and protein expression levels of NF-kB, TGF-f1, Smad3, and Smad7 in

liver tissue among different groups of rats (xts, n=3)
T A mRNA MUk BAS AL PO R ik CA5 21 Western blot SR 5 IEH 41 AL, #P<0.01; 51
B AL, *P<0.05, ##P<0.01; SROKAIBRZE LLER, “P<0.05, 24P<0.01; 51t FERBEE MG 4 LL gL, **P<0.01; 50 R

BRI PR 20 U3, ©P<0.05, ©©P<0.01,
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