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Abstract

AIM: To investigate the effects of genistein
on cell proliferation and the expression of
transforming growth factor-p1 (TGF-p1),
matrix metalloproteinase-2 (MMP-2) and tissue
inhibitors of metalloproteinase-2 (TIMP-2) in
rat hepatic stellate cell (HSC) and explore its
possible anti-fibrogenic mechanism.

METHODS: After cultured HSC-T6 cells were
exposed to different concentrations of genistein
for 24 h, cell proliferation was determined by
methyl thiazolyl tetrazolium (MTT) assay, and
the expression of TGF-$1, MMP-2 and TIMP-2
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mRNAs was measured by semi-quantitative
reverse transcription-polymerase chain reaction
(RT-PCR).

, HSC
RESULTS: Genistein at concentrations of 12.5,
25 and 50 mg/L significantly inhibited cell pro-
liferation (0.306 + 0.0067, 0.256 + 0.0085, and
0.1316 * 0.0049 vs 0.4468 * 0.0299, respectively;
all P < 0.05). Compared with untreated cells,
the expression of MMP-2 mRNA was markedly
upregulated (all P < 0.05), and the expression
of TGF-f1 and TIMP-2 mRNAs was markedly
dowregulated (all P < 0.05) in HSCs treated with
different concentrations of genistein.
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CONCLUSION: Genistein exerts anti-fibrogenic

effects perhaps by inhibiting the expression of ’
TGF-B1 and TIMP-2 mRNAs and increasing the
expression of MMP-2 mRNA in HSCs in rats.

Key Words: Genistein; Hepatic stellate cell; Gene
expression

Liao M, Li Y, Shu W. Effects of genistein on cell
proliferation and TGF-1, MMP-2 and TIMP-2 expression
in hepatic stellate cells. Shijie Huaren Xiaohua Zazhi
2010; 18(3): 229-233

BH: 4,5, 7- (Genistein)
(HSC) TGF-B1.
MMP-2 TIMP-2 ,
Fik: HSC-T6
Genistein 24 h ,
(MTT) :
RT-PCR TGF-1. MMP-2

TIMP-2 mRNA

5B Genistein HSC-T6
, 12.5. 25 50 mg/L 3 n @5 RE
A (0.306 o

+0.0067, 0.256+0.0085, 0.1316+0.0049



230 ISSN 1009-3079  CN 14-1260/R 2010 1 28 18 3

RCEX 8] vs 0.4468+0.0299, P<0.05). M2 LY A (MTT) I 375 4 0, LIRS D0 4
Genistein HSC-T6, MMP-2 mRNA Y B4 B (5 17 R HH Y o SR T-PCRYZ A M
Genistein ( P<0.05); TGF-p1. MMP-2HITIMP-2[/)mRNAZA/K T,

TGF-pl  TIMP-2 mRNA B} Genisteindyt £ 440 145 I HL .

( P<0.05).
R . 1 FRRIFSE
£ Genistein HSC ‘

MMP-2 mRNA ’ TGF-p 1.1 HSC-T6, ASV405: JtSD K HSC,
TIMP-2 mRNA MK N, R EIIHSC, BT 4k
FEPE. AR TP B R OK A AT P
xE&i3: 4, 5, 7- Genistein(Sigma); DMEM(Gibco); Jii 4= IfLi&
(Hyclone); TRIzol(Invitrogen); i¥i%% 36385 £
cenistein (Fermentas); 2 X PCR mix(TaKaRa). CO,}5 724
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JFALIR N Bl (hepatic stellate cell, HSC)J& £ 4
A IS4 B AR L B (extracellular matrix, ECM)id
27 AN PURR ) 2 40 kU, HS CIR B0 |
458 M ECM )i s PURALE 21 4 Ab ok B vp ke
e OME . F A A K 1B 1 (transforming growth
factor B1, TGF-B1)A& AT ) BT HEAL ¥ 41 i
K7, FEM T4t i RIA W] B3 2, (EFHS CHY
FETEAL, B HOREECM, 7E2F 4 fE b i 2L
VEFIM. B 5 42 8 2% (1 (matrix metal proteases,
MMPs) & F A 2R Kl F(tissue inhibitors of
metal proteases, TIMPs) & T P TTECMF4#fi#
58 BT 32N, MM P s A 57 B i
ECM, IfiTIMPsIEE 5MMPsE L @ 115K
A MM P s [R5 16 K B A 5 1. MMP-2
JEMMPs R E B O, FEEREAAE T, IV, V, VI,
X YRR JE RNk B 11 AR iE e g 1 LA R AR
) T B i i 4, iy HL 2 234 i DA - TIMP-2.38 ot
FHIMMP-2, BHIEECMIF B, M ple s fie
HEFFEFAEAREY, Timuro DL, Anfig 45 MMPs
PR (EOFPHI TIMPsTE P, A v REXS 2T 4E 4k
A R FEIEAT IR Y, AT o 5 R BH 7 JH- 1
AL FE. 4, 5, 7- =20 7 i (Genistein) /&
KR T RPN 7 s RN G, RN b
BF R O UM . AU s . B
et P11 S MR s 55 22 T o T8 4 e R A A e P A o 4
FH™. 5341, GenisteinBEAM I AT £F- 440 K U 52
P B 20 P P 394 B Y, R X R A P ) i
WA WATHRIE . FATTH Genistein KA [F]94< BT 1l
MRAEE TR IR B AL IR A R R HS C-Te, A1 HIWE

(3% [E Thermo); w1478 ¥ 5L AL [E Thermo); 15
B2 B (T [ Zeiss); BEFRX(3E E Thermo);
PCRAX(ZE[EBio-Rad); &M E (I L (H A
), BEIR AR 40 B 2R 4255 [H Bio-Rad); fICHs iUk
X (ZH Bio-Rad).

1.2

1.2.1 s KA VR ORAFE TR AL VKAR 1
HSC-T6% 75 J5 #eM 177 100 mL/LIG 2 L5 1
BEDMEME; 253, 37 °C. 50 mL/L CO4ME R
BER. A0  RRE SRR, RHI2.5 g/LR
FIRG A G AR AR, BEGRE I 7E B B K
A P AT

1.2.2 MTT s
HSCLLS X 107/LiEF T96 L, H57%12 hJF,
#etr3.125. 6.25. 12.5. 25, 50, 100 mg/L
Genistein[W 55 7R, BEANRE RSN AL, dhalis
7720 hJi, BEFLINAMTT 20 pL, 4E4E1 %4 h, WL
AL, IIA100 uL DMSO, T s b
P35 5 min, BEAR N A(570/630 nm) LL 4.
1.2.3 RT-PCR TGF-B1. MMP-2 TIMP-2
mRNA KNI LLS X 107/LE M T-50 mL
RIS AR IR, AbPEZ] A Genistein
f(6.25. 12.5. 25. 50 mg/L4l. ¥i7%12 h)a, 4t
P HeGenisteinW BT IR 4k 22159724 h. K H
TRIzolZ M4 M S RNA. FAZ IR H 14 I 521X
MERNA S 5 LA, TRIEA /A 1503 01.8-2.0.
ILRNA 5 pg, KHIM-MuL Vi stk 1
K J¥cDNA. HRIENCBIF) GenBankiE K 241 HAT
wit g9, 5197451 B-actin: FP: 5'-AACCC
TAAGGCCAACCGTGAAAAG-3', RP": 5-TCA
TGAGGTAGTCTGTCAGGT-3", =K Ji: 240
bp; TGF-B1: FP: 5-~ATGGTGGACCGCAACAA
C-3', RP: 5-TGAG CACTGAAGCGAAAGC-3,
PEMIKE: 329 bp; MMP2: FP: 5'-TGGAA
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Al 2 3 456 B123 456

MMP-2
(527 bp)

p-actin
(240 bp)

TGF-p1
(329 bp)
p-actin
(240 bp)

C12 3456 B 1 ZLEMMP-2, TGF-BI

KTIMP-2 mRNABYRIA. A:
MMP-2; B: TGF-B1,; C:
TIMP-2; 1: 50 mg/L; 2: 25
mg/L; 3: 12.5 mg/L; 4: 6.25
mg/L; 5: Marker; 6:

TIMP-2
(262 bp)
B-actin
(240 bp)

K 1 FEBREGenisteinXtHSC-TOHITGF-B1. MMP-252TIMP-2 mRNAZRIABVEZIN (7 = 5, mean =+ SD)

papc|

TGF—p1

MMP-2

TIMP-2

Genistein  (mg/L)
6.25

0.481+ 0.137

0.371+ 0.054°

0.017+ 0.065

0.036+ 0.011°

1.053+ 0.345

0.813+ 0.014°

125 0.258+ 0.070% 0.060+ 0.083% 0.615+ 0.087%

25 0.227+ 0.068% 0.101+ 0.087° 0.604+ 0.019°

50 0.423+ 0.095° 0.088+ 0.031° 0.728+ 0.106°
%P<0.05 vs

GCATCAAATCGGACTG-3', RP: 5-GCAAA
GGGCAAACAAAGCA-3', ¥ KJE: 527 bp;
TIMP-2: FP: 5“CCAAAGCAGTGAGCGAGAA-
3", RP: 5'-TCCCAGGGCACAATAAAGTC-3', '
YK FE: 262 bp; PCRY HicDNA, 4444: 94 C
AL PES min, 94 CAEVE30 s, & HIR KR JE
(MMP-2455 “C; TIMP-2. TGF-B1452 °C)30 s,
72 CHEA30 s, 72 CLEM10 min, S IL30MEHE;
FrAPCR™HIFE20 o/LE it e b vk)e, M
BRSNS RS, Quantity One A4 E 2K
B, IR PEAE LA P24 5 B-actin A 0 W E(A)
1 ELAE R R,

I HSPSS13.08 - AT 481t 53
Mr. Bedi¥ Llmean £ SDF IR, 4L0H HLHR ek
K, P<O.05R ARG 27 7 L

2 B8

2.1 Genistein I3 IR A
3.125. 6.25. 12.5. 25. 50. 100 mg/LI¥Ge-
nisteinfEH TVE K EHSC-T6, MHMTT s
RGN MR, BEAT Genisteindf B 3 A {5
BTG, E100 mg/LI 245t 4 e AR 4561
. it 4o pr g R W, 50, 25/212.5 mg/L—
AN E 41 55 06E AT A M HE % (0.3060 400067,
0.2560+0.0085, 0.131640.0049 vs 0.4468 +
0.0299, ¥JP<0.05)f & Pk 2= 5, 3.125816.25
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mg/Lik 4150 AL mAE LR, TREEE
5(0.411840.0155, 0.4292+0.0146 vs 0.4468 +
0.0299, P>0.05).

2.2 Genistein HSC TGF-B1. MMP-2
TIMP-2 mRNA IRPE T4 SRR,
E23 ([ n 241 LE %, Genistein 6.25. 12.5. 25,
50 mg/L41[{IMMP-2 mRNA ik & 71w, 225
B L (P<0.05), H 2B & (K st
P, M TGF-BIAITIMP-2 mRN A IE W] FAAIE,
2T Ge v 2 7 L(39P<0.05), W 2B E 17
UL (&1, £ 1).

3171E

HS CHITHAHEIN Ky A2 T EF GEA0 T 1 s 3RS
TRAF IR W, 155 BF 4T 440 B AE T8 A i
EHS CHUE. ¥SLHS CEH Bk /b, AN nT LUE
ECM 3k /b, 1 HLik v] 520 E CMIF) A fif,
AN A T H S C A BT 4EAL A T3 AL
HSCIPAE & FHHSCHE A T IL [ HoE 19,
e EUE, D TE A HS CAUR AT IX LR 12 (1))
HHSCHITE; (2)i5 FHSCHT:, HEW/PHSCHL
it Q)WHFHSCIMNE, iEHSCHIE A8 AR i
1A AE . AEAIE G A0 4 A e R 5 T
SO IE A H S CAL R 1 = 242, BRIk, i
HSCHY T /& B 4T 4T 308 2. Genisteinjt
K& 5 (soybean isoflavones) 52—, J&

LRCIE 3
Genistein
HSC,
HSC

TGF-1. MMP-2
TIMP-2
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"L ARE
Genistein

HSC
MMP-2 mRNA

TGF-p TIMP-2
mRNA

Genistein

KRG —REBM AR TR R8s, TR
N A PR . AR
GenisteinBEHIHI T 21440 K U 52 0 B2 41 Mo
HAFHM H I H S CHIFEI AR WA HRIE. 3141
K T Genisteind K 2T 4E (L 41 g #RHSC-T6
1520 . MM TR 45 32 % LG enisteinfg $1H]
HSC-TOMI M5, J HLIB A W BE it 388 I if 55 m, %)
UESEGenistein LA PUIT AT 44/ .

HHTIA Y E CMIR ik 5 3 22 e o T AU AT
LRUEA R AR R EHLHIN . FE I T4
FAAEHECMII A 5 B Al 1 B A& P, 21 4
IS 21 2 4 2 LRI T i, 2 Tl T 25 RoAS T 350
i K1 3 BECM G 5 B A 1) SR A i 3. 22 1
TR, TGF-Bl S 1 (BT 4 b 40 A
F, T4 h ki B34 2, v {EIFHSCIY
BT R, FECM G 3h 2, BEAR IR, IA7F
FEIE SOBBOR BN, I 33 JF 2T 4 A 1 3 7200,
ERAHEF M, Genistein T-FHSC-T6),
Lt 4L Lh 8, TGF-PIAImRNAZ A W] B 4
i, Ay geil24im X, HLA25 K 12.5 mg/LyNiilfE
P . FeAT1HEWT Genisteinn] g 2 38 it 401751
TGF-B1I A T R B4R 7E .

MMPs EECMFMR 1) T 2R R, Mgl
FHI 7 (TIMPs)id it HHMMPs, FHIEECMIF
B, T T B A2 HE AT £F 44k, MMP-241IK &
P70 B A ek B 4 i R i 4 T P i o ok
FEh. B2 SN IMMP-27E £F 4E (LB B T
T, T R SR AR R T 7 4 A B2 30 7 A, R
BRAFELUBE R IR, 16 4T 4R 40 1 T i 2
MMP-2/f1 LRI RIA . B R IA S i i 508 v
MM P-2 /1) 3 15 55 [ 5 P 7 JHF 2T 4 A 3o 4 ok i i
AR, B BIMMP-2 5 BT £F 4k 1k 1 K AR R i
PIAHDE, M TIMP-27EFF£F 4k & i b 2 rp 2Rk
Hias, MMP-2/TIMP-2[J LUAE T B, 70 )5 R 7
FJHSC -1, TIMP-2A %1%, HSCH#UE 5 TIMP-2
Enrgi b | A Al (R0 8/ L BV 1|
TIMP-2[¥) 33, AT (A8 sEMMP-2 (R P, BRAIG
IV I JRAE JF 27 4 A0 B DR, Wk 22 1 4 4 1)
KR WGARTFUR IR, K& TR EHN
RYFF A 8 35 P I TIMP-2/K - 7E6 moii 3%
ThE, M4 TR EIT6 moJs I + I TIMP-2
AP JE R B ARG T HL, A R A R R R
JFF 9 A B A% B T R TIMUP-2 () 7K P b B 22
FrE, AL AR EZ I Genistein T-HEHS C-T6
Ji, BATRHIRT-PC RIZAMMMP-2FITIMP-2
IMRNAKIE, 455 R, 5% AT LEMMP-211)

FikE B L, MTIMP-2&k N, HhIk
A A Genistein®] G2 i ] 8 Ty MMP-2/
TIMP-2 {133, T KAEDUEFHEALIREH].

M, A THE K Genistein T- ¥k U2
20 1 ZHSC-T6RIF 5T, K IMGenistein H A7 H]
B PUTEFAELAE R, IX Bl HURT£F 440 AF A np
B 2 38 3 TR AL O H S C I 5, I T GF-B1
AITIMP-2[1) 33, L IMMP-2 141K K 5L

4 ZEX®

1 Gressner AM, Weiskirchen R. Modern pathogenetic
concepts of liver fibrosis suggest stellate cells and
TGF-beta as major players and therapeutic targets. |
Cell Mol Med 2006; 10: 76-99

2 Iyer S, Wei S, Brew K, Acharya KR. Crystal
structure of the catalytic domain of matrix
metalloproteinase-1 in complex with the inhibitory
domain of tissue inhibitor of metalloproteinase-1. |
Biol Chem 2007; 282: 364-371

3 Greene ], Wang M, Liu YE, Raymond LA, Rosen C,
Shi YE. Molecular cloning and characterization of
human tissue inhibitor of metalloproteinase 4. | Biol
Chem 1996; 271: 30375-30380

4 Clark IM, Swingler TE, Sampieri CL, Edwards
DR. The regulation of matrix metalloproteinases
and their inhibitors. Int | Biochem Cell Biol 2008; 40:
1362-1378

5 Iimuro Y, Brenner DA. Matrix metalloproteinase
gene delivery for liver fibrosis. Pharm Res 2008; 25:
249-258

6 Jones TH, Justice SK, Price A. Suppression of
tyrosine kinase activity inhibits [3H]thymidine
uptake in cultured human pituitary tumor cells. |
Clin Endocrinol Metab 1997; 82: 2143-2147

7 Elattar TM, Virji AS. The inhibitory effect of
curcumin, genistein, quercetin and cisplatin on the
growth of oral cancer cells in vitro. Anticancer Res
2000; 20: 1733-1738

8 Li Y, Ahmed F, Ali S, Philip PA, Kucuk O, Sarkar
FH. Inactivation of nuclear factor kappaB by
soy isoflavone genistein contributes to increased
apoptosis induced by chemotherapeutic agents in
human cancer cells. Cancer Res 2005; 65: 6934-6942

9 Mohammad RM, Banerjee S, Li Y, Aboukameel A,
Kucuk O, Sarkar FH. Cisplatin-induced antitumor
activity is potentiated by the soy isoflavone
genistein in BxPC-3 pancreatic tumor xenografts.
Cancer 2006; 106: 1260-1268

10
2005; 13: 504-507
11 s , , , . Genistein
SMMC-7721
. 2006; 14: 622-623
12 . , ° ,
. Genistein CNE
2007; 10:
783-785
13 , . .4,5,7-

. 2002; 10: 200-203

14  Giannelli G, Antonaci S. Immunological and
molecular aspects of liver fibrosis in chronic
hepatitis C virus infection. Histol Histopathol 2005;

www.wjgnet.com



, . Genistein TGF-p1 MMP-2 TIMP-2 233
20: 939-944 SS. Thioacetamide-induced hepatic fibrosis in ~ w @ % 44
15  Friedman SL. Mechanisms of disease: Mechanisms transforming growth factor beta-1 transgenic mice.
of hepatic fibrosis and therapeutic implications. Nat Eur ] Gastroenterol Hepatol 2004; 16: 127-133 Genistein
Clin Pract Gastroenterol Hepatol 2004; 1: 98-105 21 , , , ; HSC
16 Tsukada S, Parsons CJ, Rippe RA. Mechanisms of -2 TGF-B1. MMP-2
liver fibrosis. Clin Chim Acta 2006; 364: 33-60 2005; 13: 509-512 TIMP-2
17 Gressner AM, Weiskirchen R, Breitkopf K, Dooley 22 s , , s , >
S. Roles of TGF-beta in hepatic fibrosis. Front Biosci -2
2002; 7: d793-d807 . 2006; 14:
18  Sanderson N, Factor V, Nagy P, Kopp J, Kondaiah P, 138-140
Wakefield L, Roberts AB, Sporn MB, Thorgeirsson 23 Ninomiya T, Yoon S, Nagano H, Kumon Y, Seo
SS. Hepatic expression of mature transforming Y, Kasuga M, Yano Y, Nakaji M, Hayashi Y.
growth factor beta 1 in transgenic mice results in Significance of serum matrix metalloproteinases
multiple tissue lesions. Proc Natl Acad Sci U S A and their inhibitors on the antifibrogenetic effect
1995; 92: 2572-2576 of interferon-alfa in chronic hepatitis C patients.
19  Kanzler S, Lohse AW, Keil A, Henninger J, Dienes Intervirology 2001; 44: 227-231
HP, Schirmacher P, Rose-John S, zum Biischenfelde 24  Giannelli G, Bergamini C, Marinosci F, Fransvea
KH, Blessing M. TGF-betal in liver fibrosis: an E, Quaranta M, Lupo L, Schiraldi O, Antonaci
inducible transgenic mouse model to study liver S. Clinical role of MMP-2/TIMP-2 imbalance in
fibrogenesis. Am | Physiol 1999; 276: G1059-G1068 hepatocellular carcinoma. Int | Cancer 2002; 97:
20  Schnur J, Oldh |, Szepesi A, Nagy P, Thorgeirsson 425-431

ISSN 1009-3079 CN 14-1260/R 2010 RRA VAt S 4 N yH b4 &

B A — %% nA 2008 F WJG #+4d & 2.081

AR Pidz i Ar- BB RHBE B4ER12009-06-19 54T (HITIGHER Y (Journal Citation Reports) 1451145 3
World Journal of Gastroenterology(WJG)W S 51 X EL(TC): 10 822; 0 K1 (IF): 2.081; RIAE4REL: 0.274; 183
Hdd: 1112; 2 3.1; FFAEKF(EF): 0.05006. FAE R T AN bt 4 0 5 IR BB — AN ads. 5
SR AR, IXANRFR AN ZE T 51 ey $ce, mH 5 Tis R TI sgmm g, BI: ST S8k 2 i
B TS A, AT 2 m )8 s, 1F i1 Google 5 L HEFE () AU, ik X h 78 43 2% 18 5
ISRV, FEAE VTS PR AN ALt 5 P51 S LAAS TR) PR 5 A0 D517 A ) o B8 3o e SAE b R R 11
W SCTE TS RS et R g 5 | G 0. s mm A7 LU, S PIRFAE DS 7 (B 0 s B 5 (DR DR T
18T TR SO R G S5 LRI B, s m PR LG8t 1 24 1951 SCINF B, a2 AN Be 2 W Hb = I P18 SC 1)
SR () FFAE AT 5 IE ) ZE v G B ARRL SR SR, T A, 583 GYRFEN 7 iH 5
FOBR T IATIR A 515 (OFRFAERR T o ST REMLI 5 SCREE:, T8 REAE BT 208 AT LA A 5 23 0 5 RHE A
S T BB AN (RS T) E4) RF ). 7S S0 16T e B s 27 R 22 3 T b, WIGTIEF, TCRITF 23 i 44 51 556, 9, 32417
(WIGHR R AT FE8I4% 2009-06-19)

www. wjgnet.com



