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Abstract

AIM: To observe the effects of ursolic acid
(UA) on the expression of transforming growth
factor-p1 (TGF-p1) mRNA and protein and
alpha-smooth muscle actin (a-SMA) protein in
liver tissue of rats with dimethylnitrosamine
(DMN)-induced liver fibrosis, and explore the
mechanism underlying their anti-fibrotic effects.

METHODS: After liver fibrosis in rats was in-
duced by DMN for four weeks, rats were given
different doses of UA, colchicine and placebo for
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another four weeks by intraperitoneal injection.
Hepatic lobule constitution, hepatic cell necrosis
and fibrous tissue hyperplasia were observed by
HE and VG staining. The levels of TGF-f1 and
a-SMA proteins were measured by immunohis-
tochemistry and Western blot. The expression of
TGF-f1 mRNA was measured by RT-PCR.

RESULTS: The degree of hepatic cell necrosis
and fibrous tissue hyperplasia was decreased
markedly in rats treated with UA. The expres-
sion levels of TGF-B1 mRNA and protein and
o-SMA protein in the model control group were
significantly higher than those in the normal
control group (8.76 = 1.47 vs 1.48 £ 0.24, 0.60 £
0.11 95 0.05 £ 0.02 and 0.51 + 0.10 vs 0.09 £ 0.02,
respectively; all P < 0.01). The expression lev-
els of TGF-B1 protein in the Ul (low-dose UA)
group and colchine group were lower than those
in the model control group, while the expression
levels of TGF-B1 protein in the U2 (medium-dose
UA) and U3 (high-dose UA) groups were not
only significantly lower than that in the model
control group (5.32 £ 1.63 and 3.98 + 0.67 vs 8.76
+1.47, both P < 0.01), but also lower than that in
the colchine group (7.14 £ 1.29, P < 0.05 or 0.01).
Furthermore, the expression levels of TGF-p1
mRNA in the U2 and U3 groups were lower
than those in the model control group (0.36 + 0.07
and 0.25 £ 0.06 vs 0.60 = 0.11, both P < 0.01) and
colchine group (0.47 + 0.10, P < 0.05 or 0.01). The
expression levels of a-SMA protein in the Ul,
U2 and U3 groups were significantly lower than
those in the model control group (0.36 + 0.08, 0.23
+ 0.02 and 0.15 + 0.03 vs 0.51+0.10, all P < 0.01)
and colchine group (0.43 £ 0.05, all P < 0.01).

CONCLUSION: UA significantly ameliorates
DMN-induced liver fibrosis perhaps through ac-
tivation of HSC and downregulation of TGF-1
expression.

Key Words: Liver fibrosis; Hepatic stellate cell;
Ursolic acid; Transforming growth factor-p1;
o-smooth muscle actin
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RS TGE-B)EIFET 4 b S b B 240 (61, %
SEAC A LA 2 A

41 i(MFB), MFB
= AECM3 A &
W) TGF-B5 2m
AR F, Xk
JOBF XAE R T
HSC, 7% % &1
IR, FEAH YA
AT L. D)
TGF-p5 1A ¢F
S B F oy Rk
2 [E BT A1) 84 45
55T LA
ERDELSN

ik 2

BHAY: R AR BR(UA)XT AT 4F b K ST 4
KTGF-BIAR 5% G ZaTFHE ML &G
(0-SMA)F A 89 %ok, FHARIT AT 4F St
T AL

Fik: SDR R 96 R MALL 7 Af BN
20), BEAE(M4E). UAMKA Z41(U148). UA
P E 4L (U240). UAZ A 24 (U34) AAK
AR (CHR), #2116 2. IRNZLSN, 35 A =7
JK T #%(Dimethylnitrosamine, DMN)# -3
Y ted wk, HHLETLEEHN. REFNEH
UA. ARKABIRAEEST, 6974 wkLSE K &,
PATALATAREHESR & A VGH & F) B K
Fo I 21 e ACAR L o A R S 8 28 PA F A
Western blot# | TGF-B1%& & #Fra-SMA % & #9
FiA; R ART-PCR#& M TGF-B1 mRNA#) £ ik .

LR U2AU3LANT a0 B3R 50 Am 4T Y LR 4R35 &
i BM4%; MZATGF-p1%& & . TGF-pl mRNA
% o-SMAE & 8N4 o & A W B3 m(8.76
1.47 vs 1.484+0.24; 0.60+0.11 vs 0.0510.02;
0.51£0.10 vs 0.0940.02, 3P<0.01). UlZ8#=
CLLTGF-B1%& & 89 & A B MAEIK(P<0.05),
U2 U3ZTGF-Bl1& & o) LA BMAY 2
M4%(5.3241.63, 3.98+0.67 vs 8.76+1.47,
¥ P<0.01), HAKFCL8 £k (7.14+1.29,
P<0.053,0.01). U2#=U328 49 TGF-pl mRNA
# F kAL BAKTFM4(0.36£0.07, 0.25+
0.06 vs 0.60+0.11, 3¥P<0.01)F=C41(0.47 £
0.10, P<0.053%0.01). Ul-U3ZL4M%La-SMA
B8 049 R A B 2 %1%(0.36£0.08, 0.23+0.02,
0.15+0.03 vs 0.510.10, 3P<0.01); U24=U3
2Bo-SMA% & 89 & A 4L 2 E KT C4(0.43 £
0.05, 39P<0.01).

G510 UARE Y] B2 ENT 4F e A K R 69 AT 28
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Tl Ji DAL 5 | A JH 5 497 IRF 4 A 7 3805 i 38 v
HSCY, 51k THS CHE A M T GF-BEF L T 41 4
R 7, AATTE — 20 RIH S CHE AL 4y ILET 4t B
4 i(myofibroblast, MFB), Jf-{itik 41 g &bk it
(extracellular matrix, ECM)& " 2495 FE & Ji#
ARG IS, &My M LA R, A AT 4
5 B B AR s m 3 L BATT W WA ST R
PLRE M (ursolic acid, UA)LEARSN ] LA B30
HHSC-To4N M3 5 P U T2, My si
90 UF S A T BH WA N 3, BRI e R R G
Bff-1(matrix metalloproteinase-1, MMP-1)3£ T
WTIMP-110 LRI IE, R W6I7 AT 4Eb 14k
FHYL A Sz BG 0Lk 25 W 8% FLAE AR P 2 75 R PG
B 2T Ak R 7 (1) 238 LA AIH S Cl
TEIAER].

1 RT3

1.1 ## 5 M & SDRR, 4 iiE160-200 g,
R B R 2B B s B SR A1k — PP 3 0 A fi
(REAG 2RI T 77 ), UAQL P AR FLR
HRE2 w77 ), BOKALGR(SE F Sigmazs vl 77 i),
TRIzol /S RNA$EHUA ] 5(36 H Gibeo 24 7 72 i),
dNTP. M-MLVRT 5 X Buffer. M-MLV Reverse
Transcriptase. Oligo(dT),;s~ RNasin Inhibitor
¥ A 2 EPromega/A ), TGF-B15 |49 i _Lifg
A TTAY TR A A G G R R B R &
(A 5 5 R 3 R B AR A B =] 77 i ); TGF-B
mAb(Sigma’Zs 777 ). a-SMA mAb(Santa cruz
N, BactinZ FEREPUAA . BRI S L Pl
FrRic il 25N RIgGAE T AZ AW A 7 7= ).
12 7 ik

1.2.1 BB A3 S AR & SDK 96
M, NSER TGN 1 wkiE, BEALA E H % R4l
(N41). #AZ(M4]). UAEFIRLL(U14]).
UAFFFIEA U241 UARFIR4L(U34) LAk
AKABRAL(CAL), 41163, N4L#%1 mL/(kg-d)*E
AR K IR v E S, M4L. UL-U34L L CAL% T 1%
DMN(1 mL/kg)JEvit, Y04 MELE3 d, It
4 wk(Z [ Lee et al(t)J7i%). SRIGU1-U34L53 Tl 4h
F10. 20 40 mg/(kg-d)FTUARE s 4T, CH41L%y
FROKAAKO.1 mg/(kg-d)IE i 5, N4LFRIMZH
R mL/kg E BRI . 29i697 56
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1.2.2 AR R F R S Z A LT M : (£
YIRIT 4 AR AE & ALK R, YIEUF 22 A TR
AR A E T PBSH A4 VR, LL100 g/LH
PRI 52 Ja, ARSI S, ATHE (ARl
VGY(h, I 5 b o ) W7 0 i 2 4 448 A 7
£, 5E FRUES IE2000-0915 1T ()95 5 1k T 28 5
BRI ALE RN TGF-pLE KA
(&5 RHNE 225 SCHR[8]): I L0 B4 1) e A7 MR
B, f B EAFE TS . 3R, il AL,

2. 355 B a4 R S bRy
M <25%; ++ 205 S E 25%-50%; +++
SO AT 50%-75%; ++++ 00 AL
BP>75%. K BFA v A A BT ok (0 R R T 4 B
B RETRET , AR = BEREXEA
JEH(+ 15 +R250 . +++H358 . ++++ 04
55, SCLSAECR AR MR b 1) e 4 B R 4K

1.2.3 R4 42 F TGF-B1 49 mRNA &4 (1)
RNAHEH: HU50-100 mgif A7 I EbR AT
mLIZI A2 24P 1 mL TRIzol =3 413, Hil
FEAZIRNA, 0.2 mL5 1)), 4°C, 12 000 g ikl
B5.0015 min, HCEIE AR I, 4°C, 12 000
g MR B0 10 min, 750 mL/LZ B mLyER,
7120 uL DEPCH,O0, -80°C VKA PN R-AT. A sgo/A 0
HJ7£1.8-2.0. (2)RT-PCR: j¥i##55%: FXRNA 10 pL,
Oligo(dT)3 pL, DEPCH,O 1 pL{EPCRAYH170°C,
H#AS min, K3 min, JIAMMLYV Buffer.

dNTP. RNasin. DEPCH,03£25 puL, #EPCRAXH
42°C in#60 min. PCRY™H: [z W s AAFH 425 uL,
710 uL 2 X TaqPCR MasterMix, 8 puL ddH,0,
cDNA 5 pL, B3R5 190951 pL(# H AL
Wit W4 1), PCRIY 2241 TGF-B1: 95°C 3
minfiAEPE, 95°C 30's, 58°C 30's, 72°C 45 s, 330
AMEIR; NS B-actin: 95°C 5 minFiAE T, 94°C 30
s, 55°C 30's, 72°C 30 s, JLAGHR30UK, o IR At
572°C 5 min, 4°CLRAF. Q)R T A LIk
DNAZYHLS pLATSIRRE Ik, &4 55t
RGEMAT LR, LATGF-B1/B-actinfl K&
LUAE s AT FRIB KO, TSI E AL 61K,

1.2.4 Western blot’eMoa-SMAE & &) & ik i%
S AR O AR R B R A A R R R
BradfordZn) 8 FIAE fhE AT e 5. B30 pgik
H EFEFE S ZREPE T, A4 X SDS EFEZZ
FARWPE N 1XSDS. 95°C# 10 minik AT 5 1%
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BNER Eltzl=27] P
E(bp)
TGF-p1  Ji56-CCATGACATGAACCGACCCT-3 296

T55-CCGGGTTGTGTTGGTTGTAG-3
_15:5-CTACAATGAGCTGCGTGTGG-3 528
T55-AAGGAAGGCTGGAAGAGTG-3

B—actin

APk, 3647100 g/LIISDS-PAGEREIE HLK, 2R )5
Vo A AR A 4R 1, F50 g/LIv B
T4 CHMER G, 7 M Ha-SMAYLAEQ -
200)B-actin (1 : 1000)4 CHF F L5, AR5 INABK
Rk 8 Ak P it b ac 6 L 2B P B-Tg Gk (1
10000) %62 h. 55 INECL A YEHIF 15 % 7843 %
I i I . B BN REAS il 45 (M o-SM A
K FEAE, 53 356 Y. (1) B-actin s [ 1) 2K JE{E
FHEL, V5 K LU AR

Gt F A S HH Dimean + SDE R, £
7% 5 Bk 22 41 1) bh 3R HCHR DR 35 5 22 0 BT,
FHSNKAILSDyE T 2 F b THEC7E kIR H
Kruskal-WallisBk FIAS 5, T A5 2k K FHSPSS11.5
BAFRLAIHT, P<0.05 0 25 St 4e ik 24 5 A Bk
Z5t.

2 BER

2.1 HMALRBREFHERERVGHE E HES(M
B LSS NALFF IR/ g5 0 158, 41 &
HEZ B, 0 T 5% 571078 DX R 2T 4 4 i 2 (1]
1A); MZLIF/NHgE R 250, IFRHEPIZEEL, P4l
DR TR 15 Y 0B 7 Al =2 i 41 O
I, LU E W] B (E1B); CALH /N -45 8y
FHZEL, T4 MO pARRRIG K, 2F 4 20 208 A4 550 {2,
BRI (K. AFFIREUAEH4 wkia, g
B S0 SO JEF /NI 50, el T 4 A2, /D s
JRAF A PIRR AN T e A 2R 2, Hodp X DL
A A T i (RI1C-E); VGH O eEimge: N
&5 RIFHEY B (E2A); MALIE S /N 45 1)
AR, ARSI ZEL, JE8 X ] WK & e s 4T
Yk, 12 D LT L KA 1l P 2T 4 ) [ S i, T 5% P 3
sl W SR FROR IR R DR (EI2B); UAK IR TT 4L
Y LR D 2T 4 98 2 A AN R R s, Hohus gl
JIF /N GE R SE A 3, SR Y] U A AN i, i
JE 2T 4 8] B 4/ (B 2C). CALRT /N TE &5 46 3
IR, YN ER 2, RIRAGDIRRZ,
AR (E2D). SN LE, M4l. U4l
CHLIF 27 A R B 1 {23 51(P<0.01); 5 MAHLL,

WG N, HSC
e TGF-B 42 IF 4F
S ALK IR T IR
ERfHE, LA
HFYAE T E
Tye b
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1 BLAFFRLAFIASZNES(HE x 100). A: NZH; B: MZH; C: U14H; D: U24; E: U34; F: C4H.

U2, USZH£F 240 F5 B 1 W 8 98 6. (P<0.05
P<0.01); CHEMA Z A G W] 2 5 UAA R
VRT3 2 7 (P<0.05).

2.2 AL PTGF-Bl& @ oy &k [EH 44+
M9 RIETGE-BLE H, BOMRE. MAKNH
TGF-B1AYES 5 W W15 (8.76 £1.47 vs 148+
0.24, P<0.01), BHPEZBe (07341 A2 1 (1) S i
[ RANA . AFEMLIX . AFSERE. JLAEF X, I
BE R IR A0 A, S (0 G A SR AR A, UL
HMCHTGF-B1HE A M RLBMAWAL(7.23 =
130 vs 8.76+1.47, 7.14+1.29 vs 8.76 +1.47, ¥
P<0.05), U2FIU3ZHTGF-B1 & [ IR IEALER
MZH kA (5.32 £ 1.63, 3.98+0.67 vs 8.76+
1.47, ¥JP<0.01), 1 HAK T CA M #1L(5.32£1.63
vs 7.14%1.29, P<0.05; 3.98+0.67 vs 7.14+1.29,
P<0.01, [K3).

2.3 AL $TGF-pl mRNA# &k TGF-p1
mRNATEM4] LENZ R0 B34 n(0.60+0.11 vs

0.0510.02, P<0.01); U141 RICALTGF-p1 mRNA
(R IR M k. (0.46 £0.08 vs 0.60+0.11,
0.4740.10 vs 0.6010.11, ¥JP<0.05), U2FIU3 4L
TGF-B1 mRNA KR IEAEMAL W] 5 Jk{1%(0.36
+0.07, 0.2540.06 vs 0.60%0.11, ¥JP<0.01), 1M
HAE T C41#i%(0.36+0.07 vs 0.47£0.10,
P<0.05; 0.25+0.06 vs 0.4740.10, P<0.01, [K4).
2.4 PR P o-SMAR & 89 k% M4 Ha-SMA
A RIE W] B TN4L(0.51+0.10 vs 0.09+
0.02, P<0.01); CH 5MAa-SMAE KR IETL
22 5(0.43£0.05 vs 0.51+£0.10, 2>0.05);
UL-U3BMA a-SM AT 1111 18 1 5 PR AR
(0.3610.08 vs 0.5140.10, 0.23+0.02 vs 0.51+
0.10, 0.15+0.03 vs 0.5140.10, ¥JP<0.01); UA
FAEAZ Mla-SMAH A [ RIAF W35 T 2
(P<0.01); U2FIU3 4 a-SMATE AR IEH 2 ¥
Ik T-C41(0.234+0.02 vs 0.43+0.05, 0.15+0.03
vs 0.4310.05, %41P<0.01, 15).
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AN, I AR G0 M A5 a3, PR
/b EWECMALHE 2R & 1 (laminin, LN), Ji&
J5 TV 20 5 68 T RS A B 8 7. A 45 ol it B 5 | T
WIS, L FHSCZ M. i ani. 52
P 7 40 0 5 55 0 W (DI T A AR TR B, R
N TG 184 5P ) 40 B e A ok A S BRI,
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ZYARFRODFSH BT VGRE x 100). A: NZH; B: MZH; C: U34H; D: 4.

3 ZARFAR
PTGF-BIRIEN
T RBERAK
2 x 400). A: M4,
B: N4; C: C4; D:
U34.

FUREE RA LR RIFRIEo-SMA, MbBEIA N2
JFFET YAk 2093 1) S =R Y, MFBARAL BB ™ A
JLF A ECMSy, i fe 42— R 5 40 1
DR F R b R 7L S A i AK IfIMF B IA & F 41
TR (RS2 4K, I e FSZ B 53 Wh i) 2 i R -7 (¥
W, AEIXLESE 50U B 3 U R LT AEAG PR 124
1, TGF-BUI A K AR AR A dm s M R 72
—PLTGF-pR—HA ) 2 EW R 2 Ik
(235 TGF-B1, TGF-P2 K% TGF-P3 W 1Y), 75T £F 4

iR EE

AL BHIEHUA
A EAKTGF-B1 &
ik, WHHSCH
WE, LT A4
AL 55 R T AR AR
ANER, AR BR
F T 3T & 41t
BIRET —
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W & 5 # A EM&%TWW%JHSC T64N AL [ 34, 75 5 H M
AR A T,

WA BRT , FT-HLHIT RE FiiBax. caspase3fi 14
;jjww‘ (535 bp) ii?ﬁa‘v%m; 1 P S50 5 BLU A i BEL DB A R S8R
o ML, FIMMP-146i% . FIHTIMP-10
TGF-p1 _ PR IE1), A UOWF S — 5T U A ik 9 5 3

(256) Y N ol G I L L

B 4 SBEFFELDTGF-B1 MRNATEIIZSK. 1: NZ; 2:
MZH; 3: C2H; 4: U14H; 5: U24; 6: U3ZH.

1 2 3 4 5 6
B-actin
43 kDa
ao-SMA
42 kDa

B 5 ZAFALPo-SMAEBRIEIND. 1: N4; 2: M
2H; 3: CZH; 4: U14H; 5: U24; 6: U34.

Rt R, TGF-BAE A 2 - HEHSCIMFB
HAL I HERE TR SCREIVE . TGE-Brl g SR
AT HS CHBS s 4 AMFEB, I fig Jl X
S0 it i 4 AT RS L B RS AR R
HSCHE H /M TGF-B, &M 4440 5 I TGF-B1
(F = ZRE. H N TGF-pXUAEHITHSC, &
JREPEGER, S EECMAKT ™ LR, FF4Z
FRALM. AL, TGF-pLAEIIHIMMPs[ KA
I EIRTIMP-1#2358 AT FHLIEEC M B, 2t
— AR AR AL I g2 R IR, 90 A4
ZArP T GF-BIR Aa500) T30 4% 4T A A HA7 E %
# X. Ueberham et a/'" W58t & L2 TGF-B
() 238 W] G 4T Ak, 0T T AT A0 R A
HTGF-BRIE KT EHHEAKR. £ 2 A4l ts
R szag h ) G A PR N AT 25 35 R B AR )
T GF-BI) 2 3 BRBH W7 Ath (1 45 538 % m BHL (b JH-2F
Heqpt>r,

T A R A s, AR
TR I MAE ) T 24 B B AT R0 o3 i A8 A 2
fk(oxymatrine)s KK ETILHKHE-3-WE TR
fi(epigallocatechin-3-gallate, EGCG). J}}FfRB
£h(salvianolic acid B, SA-B) A B-#i F i35 T 411
HITGF-BRIAEAF 54 T, I RA P41
(R IR UA S — A8 TV 2 /9 25 (i
FHZ2 . BAEke &R Lyt AE) R R AR TR
=WERWAEY), RAPE. ik, PUREE.
PR 55 22 Bl AW 2 N 2 ARk R ILU A
AR RE 302, Ahxs 4 IR O S = A
SR EIVE T, HU AR BT EF 44 K
P FE LD FATT AR B 58 R ILUA

TEFNAFAE A UG A S0 R ILU AV YT 4 B JH4H
A a-SMAIRIE I B EC, #nHLIMFB
?)‘JZ//" X RE AU AFIHIHS C I G sk i S 2L

Po SR BRATIE R ILU A RE FFAK AT £F 410 K
EBLHJFéHéREPTGF-Bl mRNA X EARIRIE, #H
T TGF-B12 B £F 44k IR T, UAHDH]
TGF-BH I AT (Al 40 HIHS C R3S, M RERH
WrHSCH TGF-B1.Z [ FEEBPEE RS, XA HE/ZUA
PO T4 VE - BLAE 2 —. Murakami et 2/
R R IMUAREFRS PITGF-p1 5 H 32 4k 4k 4.
HIE, TGF-BLIA T 5 S HF 40 e i T, $036
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