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Abstract

AIM: To determine the inhibitory effects of
tauroursodeoxycholic acid (TUDCA) on carbon
tetrachloride-induced liver fibrosis in rats.

METHODS: A total of 75 healthy Sprague-Daw-
ley rats were randomly divided into five groups:
normal control group, model group, low-dose
TUDCA group, high-dose TUDCA group and
pentoxifylline (PTX) group. Hepatic fibrosis was
induced in rats by hypodermic injection of carbon
tetrachloride (40%). The low- and high-dose TUD-
CA groups were orally administered TUDCA at
doses of 50 and 100 mg/ (kged), respectively. The
PTX group was orally administered PTX at a dose
of 16 mg/(kged). The treatment lasted 8 wk for
all the groups. Hematoxylin and eosin staining
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and Masson’s trichrome staining of liver tissue
was performed for histopathological evalua-
tion of liver fibrosis. Serum parameters of liver
fibrosis were detected by enzyme-linked immu-
nosorbent assay. The expression of transforming
growth factor-f1 (TGF-f1) and a-smooth muscle
actin (a-SMA) in liver tissue was detected by im-
munohistochemistry.

RESULTS: Compared with the model group,
the levels of serum hyaluronic acid (HA),
laminin (LN) and type IV collagen (IV-C) sig-
nificantly decreased in the low- and high-dose
TUDCA groups and the PTX group (HA: 146.33
+35.13,162.2 £ 24.80 and 137.14 £ 22.24 vs 252.83
+51.94; LN: 77.20 + 11.84, 66.80 + 16.78 and 82.00
+10.74 vs 108.00 + 30.00; IV-C: 14.14 + 2.59, 12.60
+3.17 and 10.09 + 2.22 vs 25.08 + 5.93, all P < 0.05).
Compared with the model group and normal
control group, fibrous septa became thinner and
even disappeared, and the number of diffuse
cirrhotic nodules and the area of collagen fiber
decreased in the TUDCA and PTX intervention
groups (all P < 0.05). The expression intensity of
TGF-B1 and a-SMA proteins was significantly
lower in the TUDCA and PTX intervention
groups than in the model group (all P < 0.05),
but showed no significant difference between
the TUDCA and PTX treatment groups.

CONCLUSION: TUDCA can prevent carbon
tetrachloride-induced liver fibrosis in rats by re-
ducing TGF-f1 synthesis, inhibiting hepatic stel-
late cell activation and decreasing extracellular
matrix synthesis.
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:‘;iﬂi%ﬂ Fik: EECRAM: §SDRATSR, MLy A%  HALEZITIRTUDCA, A8 B oGE AT, A8
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B, RAETA
Fa gyt 4y 2 it 4
SR 4a B,
PER . ;R
B %Y 4m 6L 3 AF A
{R ik R 7t B # iR
Faiyids.

B xR, BRI AL, TUDCAAKA] 248,
TUDCAG 4. TET 7T 4(PTX) MMt
ML, AR5 R, A40%HCClL kR, KA
3K T 2443 mL/kg(% K5 mL/kg)i& K R
YACAERY . B2 25T AR K BT IR M sk
B 8 wk, il o i 4F 4435 AFHA. LN. IV-C;
JRJREF 4 4 &, (Masson = & 4= &)W & LA ik
JR A e Em AR T AL o JE AL AL F SPIE LA
TGF-B1 & a-SMA £ K ST 242 ¥ 84 F ik B 5
I EAL.

8. 8 wk/z, TUDCAKPTX-Fisa 5 A4 4
Ak, fFHA. LN, IV-CH 9 2 KA%(146.33
+35.13, 162.2+24.80, 137.14+22.24 vs 252.83
+51.94; 77.20+11.84, 66.80+16.78, 82.00+
10.74 vs 108.00+£30.00; 14.14+2.59, 12.60+
3.17,10.09+2.22 vs 25.08 +5.93, 35P<0.05); T
JH LR A L ) 1 K BH &, TR RIS AT AR
TLE s, Y, R d AR P AR (P<0.05); 9%
AT 4R R 7, TUDCARPTX Tl
A AR, TGF-Bl A o-SMATE KA R,
AR HFE T EsNERLITERF AL E®
(P<0.05). mTUDCAMKF &85 &7 L%
PTXA =4 MEREFALEE M.

%18 TUDCAXCCLE R 0 K BRI 4 v
RRAR, 222831 TGF-B1& %,
HSCa g, Mk oh & i ok, 10T
P i
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JH- 2T 2 Ak, 22 25 T 1 1 JHE s e Ok JHE A A 1 A
(i) g H LA, SR v 40 H A0 2 T (extracellular
matrix, ECM) & %5 B Mg R 47 2 ) 4R ik &
AR 2 L. 25 s DAL T S0 B2 B 22 11 1%
PRS2 0T A0 IR B8 W] 3 S0 I 47 8 A i
21 o 8 A T8 RO AT YAk, 2R AR 2 AR R
(tauroursodeoxycholic acid, TUDCA)&—F4 &
RRIRNBITIR, | iZ AT NS By if eyt .
BAORY A0 M, S50tz P H R ) 4 w4
FHUA, AL AR T R E R o3, DL B P
TAEAPY. EATIER, BTSRRI

AR, Bl B A B R B TUDCAR Uk
P RE - A 44 (primary biliary cirrhosis, PBC)
FALA R, AT LA R R PBC S DR, F5PL
FETE AR TR AT (4 4512 A SO sl A Al
KRV TUDCAGUEFHEA AT S ILHLHL

1 MRRGE

1.1 ## SER )5 o4l fEER6 i 8 SDA
755, AR 180-210 g , M TR K2
A% s 2 e SE g sh by, [R5 . BEALS A
SO AN L [ 187K 10 mL/(kged)]. FEAY
H[#%187K10 mL/(kged)]» TUDCAMFIHZI[50
mg/(kged)]. TUDCA & #IFZ1[100 mg/(kged)].
CUl ] AT (P TX)RH X R4 16 mg/(kged)]. T
FHRA): TUDCAGH PRI 2E) th 4 & e A R
AT HEAE; CCL(AHT2EZL) A N 270 )
P4 TGF-B1A BT i ED FH B ik & SPIR I &
TAERT P A A R A FL a-SMA/N BT
N R - i A e WAV A o A /I Y o S
A, Masson — {8 4 AR W BRI A&
F) I AR 4E A T b s D7) G 0 T By
MR R RA R A A,

12 7k

1.2.1 #BER 2825y ik FAEAE 5 CCLA%3 @ 21
EE AT 1 8 40% FRICCL M K, 4453 R3 mL/kg(EF
RS mL/kg) K SUES 0B TS, I 4 o R 45
FEE AN ICCL AL A 1, A — A& DY 4533 53
IR, 48 wk, HL161K. KEAESE kB Pt
CCLJGHIZE — REDITIRHE H 45 24, Shidlsy
TAHRNIR I 25 HE B [10 mL/(kged)], 1E# 41
R 25 T S5 B 280K, 3656 d. KR A B
K .

1.2.2 B RIRGHHES G2 —m, H1%)%
OV L Z BRI B4, F1 I G I T 1 = 2 Ik
£ M3E, -20 CUKHF A ORAE; IR bR A A
AR 5Y, Lha% 2 28 F I i 5, 3 d P Aol
TG A 215 BRI

1.2.3 doikoF e dsdrseml: FHELIS AVEA Il i
1515 W % (hyaluronic acid, HA). JEMESRA
(laminin, LN). DY} )5 (type IV collagen, IV-C)
1.2.4 FF4L 2 TGF-B1 Za-SMA K ik e 4a-m: K
e AUL2ESPYL AL, AU R E T H1 10/
TR B b, AR s T TGR-B1 K&
a-SMA ST TAEBIA LS50 1 2 300, 1 2100, 1
MERAESL IR U P AT, PBSAREE—Hui I v Xt
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® 1 MEHA, INRIV-CRIRELSR (ug/L, mean + SD) LRSS
13 A A
TUDCAE %A T

4548 =E4E i) {EETUDCAZR STUDCAE PTX4A :’g Hi i ﬁzﬁ ;5

V-C 7.48+1.00 25.08 + 5.93° 14.14 = 2.59® 12.60+3.17° 10.09 = 2.22° B S

HA 100.33 +5.05 252.83+51.94°  146.33+35.13°  162.20+24.80°  137.14+22.24™ BT A5 A5 49 I 4B AL,

LN 39.25+5.62 108.00 = 30.00° 77.20 + 11.84% 66.80 + 16.78% 82.00 + 10.74% LN T3k

°P<0.05 vs Z2E34H; P<0.05 vs BV, HA: FEARER; LN: BXGHEERD; IV -C: [IRRER.

I, T Olympus W& R4 T IUR40045 T,
e 7k V) BEATLOGE S AN RLBT A, DAL T Py A
Wik HTGF-B1 a-SMAPHYEZRIE, RfImage-
proplus V6.0 PFREAT & 4047, Wl e S P35 WRo
JEAHATE).
1.2.5 AELEFIR KHHHAZHER G SR
JREF4E(Masson)J ik, Bk YT IOR2006%
Bt PN LS, FImage-proplus v6.0%K {4
HEAT IR G St BT IR IR AP HETHIRL 11 43 b = R
SR ET- 2 T R 2L ZR TR X 100%.

Beit A0 K AISPSS11.08A4 34T 23 #T.
A imean® SDER IR, £ 41 %0RHH LR H
ANOVA /M.

2 SR
2.1 foik a4tz 8 wki, TUDCAKPTX T
AL SRR b, I HAL LN IV-CH7#
B K(146.33+35.13, 162.2+24.80, 137.14+
22.24 vs 252.834+51.94; 77.20+11.84, 66.80+
16.78, 82.00+10.74 vs 108.00%30.00; 14.14+
2.59, 12.60+3.17, 10.09+2.22 vs 25.08+5.93,
$1P<0.05, £1).
2.2 TUDCAM AT K RATIEA LR REE
A8y % v HEY €4 557 1 20 0 FF 40 i LA v e
Ik A rpC 1) R SR O IR B, 4 e 3 (1
1A). BERSZ R I 40 B R HE S 35 0L, JFF 40 i 5
RIS MR, I, I XK, 1A
R AN IR Nl R R N 59
(KI1B). TUDCARYT 41 W40 IR BE e 5 AR
PRSI, Ik 4l R ek (KT 1C).

Masson e i ] WL F i 200 R 41 4 AE 1M 5
Fl /b RRIA(E2A), SEALAFI 254 T LA
B 5 72 51 (P<0.05), G a8 24 50 Jit 4 ¢ 348 A
i, F5r X IR i/ (B12B), TUDCATTiidl
JPTXA SR AL TTRA k>, T i) 21 4 [ g A
NI B (K12C, 2D), SRR fa) 2
Giit 2 L (P<0.05). PTXPHMEXT A 5iayr e
R G 35 2 . S5 AR SR TIAR 1 23 b g R L 3k2.
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B 1 TUDCANSRTLF 4k KR AT AT 4R R RIB T BV RZ Ia(HE
% 400). A: 1E 20 DL UL AR DL HR Je bk o A0 i B 2 i
SRIRHES, 5Rg52HE; B: A WUTAni = AP Z=EL, BN
FHERL; C: TUDCATFEH 2 ME2miiEiE D,

2.3 TUDCAX AT 4F 44t K RAF L TGF-Bl &
Kty TGF-BIAEIE R A4 LT L&
ik, JFSE IR RR, 1A DX T R ) o 40 PR R o 9 A
D ERIE(EIZA). BRI Py 2k 0] B e, &
LT /N JE R OK B £T 4 412 1 T 4 4
ML SEJEANR . AR A0 R L R AR N A
FERIR 40 M P (KI3B). TGF-B13 ik (i BH L ik
B 1 1IE 41(P<0.05); TUDCARIPTX T4
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| B3E XA
TUDCA & —#F #f
AR R B B
FeAedy, 3Rk kA
e Bk B AT 5% Y
F R Fe 2 JELAR
PAERA, SR
sy de, TR T2
PR R BT
BT

2 TUDCAXCCI, RERAFAF 4R BT A RRIR T A TRXAIR D (MassonFeEs x 200). A: 1EH2H; B: BAIZEIRAT4EIgAE
B, TER 22BN C: G TUD CAZHTE R R AT 4R IR N D: il TUD CAZHTE SRR A4 IIRE A ).

B 3 TUDCAXCCl ARRAT A4S RIATLRLRTGr-BIZTAMIR N (R B LU SR x 400). A: IEHHTGE-BLFEIA/DIT; B:
TERIZHRFNTGE-P1FIRBT B I, C: A TUDCAHTGF-BIERR/D; D: S HETUDCAZHTGF-B1 3551 /D,

TGF-B1 RSB W W yd e, FERB AL
FEICAE D T J5T 4t o A0 2 4 st 9 (K13 C,
3D). ¥ TGF-B1KIAFIMODE, R I K2,

2.4 TUDCASIIF4F e K RAF A L a-SMA R
KW RR TE R AN L RE AT D B a-SMA
Fak(F4A). BRI B I 3 BE Rk A, 7E1]i

Jik, YA DX, T ¢ 1a) B ANAR T 16 T 5% vb 1 BH
1520 0 A S 3, B e R S LT M 5
(K14B). TUDCAT-Til4l(/54C, 4D) 5 HE R 414
Ll BHAE 2 IA 1) 40 W B SR s b, HL R ST BH 1 G ¢
PR, 2 B o-SM AR I 1)1 24 5 2% FE A A
R K (P<0.05). TUDCA TPl 5PTX il

www.wjgnet.com



TH, & FriEreRE BRGNS RS S A B 4HL 1983
w? ‘_,..‘:.‘IJ ;ﬂ-? "- .'\-:;J' .@ﬁ‘ﬁﬁr
- .._"t. .'::lr;._- # R X5 BRI A
Y SRR Eim m mxTE g
L — F R FE ML
., ".7 ANl 4 *
L“-._‘-.ﬁ. -"‘lil "
" e, e md ws T
M I e L e W
- P ;‘. ) _’.\ E.._
% DONT N T 0FE)
*ot g i‘ LM, 5 "\'%\‘
TR T b T A
P e e e
e e
L aivnen en oV
A ':-:“-_“*"1".':,'1‘,."-;
e e W SN T -
3 — ; Ui e [ P, €. Gl —
it g LN LA _Eu:;,. ".;";ﬁ?_,{.r 1
. A ‘-;:"g: o P—i :"". Ty bt ’1::‘ }
; . te . Tl i
T A e
. . e 4 ' g
"....u-;..f.;-ﬁ"-'{\ 5 I 5T '-.rl"‘. e uv'?i:'l-‘t"-"?f’-'h* i.;
f?-ﬂﬂ' &r - . | f‘ ﬂ# ‘w i “"'#}“f‘: P -f'_ . . ¥
I 4 . | l' 4 ':-_,'
J’:" : ::" ﬁi#té“ ‘.' ‘3 Ial“‘**': » :"‘1}.' d '-'l."l' 1. +:I';‘l’?
"":‘, "t, ..' M .*".l';,-:.. 4 G;IT' }l!‘-'
gty N }{':'l.” . %f: ‘1-‘51#1 Ry e .“;gi'h
. @ 'i‘:: i g "';E"u"' e e o e
= L] & ‘t'l-! :-l‘ﬁ'a'l“. o e "- ||I:
SR (W A IR 9 S e AL
o qt ‘-lfn.!" 'S o e s --:— il :- e il

4 TUDCAXCCI, KERFF AR BT R Ro-SMARERI RN RARILFRE x 200). A: IEHHREMERER
DiFa—SMA; B: #ET4a—SMAPHIEFABHEAEN; C: G TUDCALITER AT ARG DA/, a-SMAZIAD; D: &

TUDCAZHIEEAT4E IR/ DLV N, a—SMAZEIR/D.

K 2 BREIRLL, TGF-B1K2a—-SMABIZRIX (mean + SD)

paxi:) BERERLL(%) TGF-pIAE  a-SMAUE)
ZEH  1.17+053 11.27+1.95  6.07+0.45
B 6.51+1.03 67.57+4.41° 38.89+3.91°

23.49+2.37*
16.98 £2.13%
30.23 +3.66*

48.03 +4.29™
51.58 £6.10*
43.59 + 3.64*

XFIE2H 3.36+0.48°
SHI€4H 4.13+0.63
CHIE  4.15+0.61%

°P<0.05 vs Z2E4H; °P<0.05 vs EHYZH; °P<0.05 vs CHEFZE.

FLLTE B3 2 5. TUDCAT T 71 & Rl & 7 i
Mz BT EEER. FHEEa-SMAKMOD
ghE B LER2.

3 e

TUDCAZ Pl R SR HVT IR IBE e Ak ), 744
W fE 225U R (ursodeoxycholic acid, UDCA)
L5 TR 1R 45 5 TV R — 2% ZK R O BV T2
T HLAE RE IR T R B IR RR AR I K L 2 ]
TR RH T S5 A NI PR A AN ) g M
PR, U 2 S R P E P F 8 g 4 JH
R. TTUDCATE A S5 AR T IR 250, PR Py B fA
AMIFFT S, L5 UDCAM LA 3 5 1 41 i O3
PERM B CH AT S HHTUDC A
I e A R T 20 75 5 RS P R R R R, AT
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WA 58 ARG L9 e T B KT, IR R gt e, Ak
KRR, FICCLE S K BT £F 4t 7,
TUDCA T4 K RUMEHA. LA, IV-C/K Lk
FEIAAG; T AT414 Masson e th 78, TUDCA
TTRAL K B AL G 2R 4 0] B AR 4, 2F 4 3
Wb, e B A5 R R JLR A R LU AR A /D
(P<0.05), Ut W TUDCAFEAEDTET YEALAT .
TGF-BIE IR T Ue Al R A R JE I P %
VR Y, LA I T 0T ) 5 40 P 4 A0 48
B, HEIMECMIFIUUAR, I IL R (75 1. 1A
I, TGF-B 1A nf i -0 e 7 A, (R LI e, A
JHF 52 J5 4 5 ) J5 o Bl A8 2 0, 5 SO A 4
HE AR 25 L, 7EDisseld] B FE TR, TGF-B1iH
AR A A R e ) — EE AR 2 AFHS C
WS, HATHTS0IAA, TGE-BLE AT HSCIG 1k i
HEA A M P TR HS CrT i [ 4
o555 WA A E KR IECM, WIHAL LN A&
IV-CH R, XS ECMAERT I i SR, 8t
— 5 T AT 4 T S HS CHORT, 05 ITHS C X
At — U PR A TGF-B1, fE4F b Fral & ™.
Ik, A4 2 4, DL A TGF-B1 & e BT
AU A H EEE X AL A R, TUDCA
TRIT U P 2T GE-B 1 ik LR AL 4 8 2% A
(P<0.05), TTHSCif k. 1IAr E Y a-SMA R IA
T B4 (P<0.05), $27RTUDCATTid H 4
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