A4 *5 4 18 5 2008 5 573

BTN *

PEZEER B EhXE BT A2 R4 A L
AN IG5 T 2 B

wX o BT ORIIET
1. . 201203;
2. Emo1y University School of Medicine, Atlanta, GA 30322-3090, USA

WE DL Ak R AT E R 48 B (H-HSC)  FF R X %, ME H-HSC 2% & & fll 40 fff 3855
EF 2(MEF2) H 5% ttA K EF BI(TGFRDZ [E# X £, # 2FHITHS5H™ B & (SA-B)HAT
STHACEIE FALEL 2 % H-HSC J& A TGF-B1 #|#3E 571 H-HSC, 3T %% 3 2 A7 B 45
g Al MEF2 B T4 18 IR B 21 T8 luciferase 473 2 F Kok A H-HSC 16 1 5% ¢ & BgiE
P, WEZ SA-B T E MEF2, o FEAMMEIEE @SMADK TR REXRZNE . HERET
H-HSCH 4 &35 MEF2, E[ H-HSC Wy ENT ;. 4 TCFP1 B A H-HSC W «-SMA #%&
B IBAREESN TR ERFMIAREEGN A K AL ¥E, EH MEF2 B/ FHE R
MEF2A f1 MEF2C th & & kAR 38, SA-B 3L b e 4y Ry & ik ¥4 A8 s &)1 A .
FRERY HAMEF2 557 P44 il Bk, SA-B ##%) H-HSC G E1E F 5 L4714 TGF-Bl &
H-HSC W #IfE 5% 8 540% 4 FHF MEF2A f2 MEF2C #95& 58 %.

1] B MEF2 TGEB1
(HSC) HSC . ECM  ECM
. HSC . . ECM .
(MFB), . ECM ) . TGFB1
. HSC HSC )
, , Vit. 2(MEF2) .
A e a- (a- M ADS . 4
SM AP, MFB (43, MEF2A, MEF2B, MEF2C  MEF2D.
(ECM ), I III .
[6=81 B1 (TGFBD) MEF2 . 1995
HSC . Bedossa MEF2D ter
o HSC MFB . . MEF2 HSC .
2007-10-30 , 2007-12-17
* ( . 30271657). ( : 04CA02) (
Y0302)

X . E-mail: xulieming @chinatcm. net



574 GEX-Z 20 ST 5 2008 5
HSC t a- M 199 . . TGF-1(15 min)
(@-SMA) . MEF2 . TGF-B1(30min) . TGFR1(1h) . TGFBI
(2h)  TGFB1(24h) . TGFBI 15 min,
B(SA-B) . 30min, 1h, 2h 24h
. HSC (H-HSC)
MEF2 TGFB1 .
T 13 SA—BXﬂaSE:z E@gﬁisc |
. H-HSC -
M 199 . . SA-B(10 ° mol/L)
1 MRS . (10 *mol/L) (10 "mol/L)
SA-B SA-B, CO: 48h.
. , 1. 4 SAB X} TGFS1 #| ¥ ) H-HSC N MEF2 #!
80%" . , 718, Col I i 3T KIS
C36 H30 O16 . M 199 5
( 50—100 g) HSC. . TGF-BI ( R &D
o systems )+ SA-B+TGF-B1 (SA-B+T)
0 SA-B 24h . SA-B+T SA-B
: 0C 10 *mol/I.  SAB,
L1 I AR s A Y 24h. TGFE1 8h

( Roche )
( Serva ) ,
Ny codenz( AXIS-SHIELD )
(3]
20% (FCS) M199 ,
100 60 mm
; 37°C, 5% €02, 95%
CO2 . 24h 10%
FCS M 199 , 7d, .
7d . 10% FCS
M199 s 3—5d
50¢ H-HSC
1X10" . 80—100g H-HSC
2X 10’ 0.4% .
9% 80%0.
H-HSC s
s H-HSC
(desmin ), (GFAP) a-SMA
s H-HSC e

1 2 TGF1 §# H-HSC %15 MEF2
6d H-HSC

1.5 SA-B X} TGF31 ¥ i) HHSC N MER2,
a-SMAFI Col [ 25 H H 54

5d H-HSC .
M 199 , . TGFB1
SA-B+T . SA-B TGFB1
M 199 , SA-B SA+T
10 ®* moV/L  SA-B, 48 h,
TGF-B1 15min
16 e &AMz EA NS, e
PBS H-HSC .
L 5mL , 4C |, 30min .
Sigma

nuclei EZ prep nuclei isolation kit .
StL 225¢L DC Protein Assay Reagent
(BIO-RAD ) , 690 nm

1. 7 Western blot 774741/ MEF2 5 4. o-SMA Fll
Col]l AR KX

10—20 F¢g 10% SDS-PAGE



Az#rah 18 5 2008 5 575
MEF2(C-21) (1 *200, MEF2A ,
Santa Cruz Biotechnology I R Rk
MEF2C (1 #1500, Cell Signaling Tech- 5 14 44 %3 28 99
nology IS MEF2D
(1 #1000, BD Biosciences )\ - . = = : MEF2A
a-SM A ( Sigma ) Coll
( Sigma ) . 4C R e e
, ECL

1 8  HOGE Ml ik T J AL 5 A il MIEF2 i 18
KA Col T J& 81 FR 1
MEF2 Ludferase [wt MEF2
( ) TCGACGGGCTATTTTTAG GGCC),
(mt; 5TCGACG-GGCGATTTTTCG GGCCG-3), (
: 2Xlue)], collagen 1(Col 1D )

MEF2 | Luciferase
H-HSC, 48h , lipofectamine 2000
( Invitrogen )
19 Ztinik
SPSS 11 0 , » q
3
2 g
2 1 HHSCH; 7L fE+H MEF2 () &k
H-HSC
» MEF2 .
H-HSC(0 d, )  MEF2 ,
4d , MEF2 ; 7d
3d 74
C 1. 7d  H-HSC MEF2

2 2 RFEIHRE SA-B X MEF2 % ik 1 54001

SA-B(10 ° mol/L, 10 ° mol/ L.
10 " mol/L) 7d H-HSC MEF2A
MEF2C C 2.
, 10 “mol/L.  SA-B
MEF2

- - - — . e MEF2C

e e
MEF2D

e e e WS e WSS
B 1 FREEFEE H-HSC B MEF2 #RiX

¥ iE/mol-L ™!

o] Fie 107 107

- . s =S

R

MEF2C

e s
R e vEEERESEER

2 HEAFRRESA-BERT
H-HSC i MEF2 g & i%

2.3 SABX TGF1 H|3# ] H-HSC P MEF2 ik
) )

wt MEF2 5d
H-HSC, 48h .
TGFB1 MEF2 ,
» MEF2
; SA-B H-HSC  TGF-1 MEF2
¢ 3.
H-HSC ., TGFH1 H-HSC
MEF2A  MEF2C s SA-B 7d
H-HSC TGF1 H-HSC  MEF2A

MEF2C C 4.



576 As#Eah 18 5 2008 5
= , 2 5 SA-BXf TGFB1 # #f) HHSC P/ Col I &k
= p<0.01,n=3 M E‘J %ﬁuf’ﬂ]
Faled
= L Coll 5d
w5 H-HSC, 48h
*gg TGF-81 Col I .
SE,| . Coll 3 ;
Pl
; _ T SA-B TGFB1 Coll
® // [ ] , ( 6. TGFPI
0 A . -
A R4l TGF-B1 SA-B+TGF-B 1 SA-B » H-HSC Coll ’
. SA-B H-HSC TGF1
B 3 SA-B 3 TGF-p1 %l # H-HSC A #
MEF2 4 3 [ % 5 40 B 0 HHSC  Coll
C D.
TGF-B 1(10ng-mL ™"y — + + - p<0.01,n=3
SA-B (10°mol-L™") - — + + e
e . e — ot T
. - & s
H
-_— > ae> oo I3
=¥,
MEF2( e 3 2
R 2
®

B 4 SA-B 3t TGF-B1 #l# i H-HSC &
MEF2 Z B RiX %

2 4 SA-BXfTGF-B1 il #ft) HHSC A o-SMA &
FRIE IR

H-HSC , TGFB1
H-HSC a-SMA, SA-B
H-HSC a-SM A )
TGF{1 H-HSC «SMA ¢ 5.
[GF-B 1(10ng-mL™") — - =
SA-B (10 °mol-L™")  — ~ + +

e G e — a-SMA

B

5 H-HSC o-SMA

X R4 IGF-B 1 SA-B+TGF-B 1 SA-B

B 6 SA-B X} TGF-p1 &l # A H-HSC &
Col | % 18 B H R ik § %

TGF-B 1(10ng-mL ")

+ + =
SA-B (10°mol-L7") — - + +
ot R Col |
e, | co— P——

““ -actin

B 7 SA-B Xt T(;F-Bl ﬁlj'maﬁ H-HSC A
Col ] E@ERIEM® I
3 Wi
MEF2 H-HSC
HSC,
MEF2, MEF2



Az#rah 18 5 2008 5 -
, H-HSC . TGFB1 , 2
—HSC I . TGFB1 H-HSC
. TGFB1 MEF2A I ) H-HSC .1
MEF2C , TGFB1 15 min 2 3
MEF2A ) MEF2 . SA-B H-HSC
HSC , i, , TGF-B1 H-HSC .
MEF2 TGFBI1 . TGF-B1 TGFB1 H-HSC 1
, SA-B M EF2 , SA-B
HSC . SA-B MEF2 . |
HSC . MEF2
HSC T SA-B TGFB1 H-HSC
HSC TGFB1'Y; HSC  Smads SA-B MEF2
e . SA-B H-HSC  o«SMA .
HSC TG 1 HSC ERK a-SMA HSC ) ,
; HSC PDGF 7d  H-HSC a-SMA.,
PDGF HSC m TGF-B1 , H-HSC a-SMA
., SA-B  MEF2 . SA-B H-HSC
: 7d  H-HSC ~ MEF2 a-SMA, TGFB1 H-HSC
, 10 *mol/L SA-B . «SMA ) MEF2
15min TGFf1 , SA-B a-SM A HSC R
TGF-B] H-HSC MEF2 . MEF2 , aSM A [11] .
» SA-B 7d SA-B TGFH1 H-HSC a-SM A
H-HSC MEF2A  MEF2C , SA-B TGFR1 H-HSC
TGFB1 H-HSC MEF2A  MEF2C MEF2  MEF2 . SA-B
. H-HSC ., SA-B H-HSC TGF-B1
MEF2A  MEF2C , MEF2 H-HSC MEF2A
M EF2C
, SA-B H-HSC M EF2
H-HSC B R LETE AREREZSE. L&
» SA-B TGFHI1 H-HSC RS B R B A A AR o 98 A AR LAY A A
MEF2 . ¥ .
. TGF-B1 H-
HSC MEF2 (3 4. Z % W
HSC TGFR1 1 Geerts A, Lazou JM, De Bleser P, et al. Tissue distribution,
HSC I . TGFB1 quantitation and proliferation kinetics of fat-storing cells in
Smads p38 M A PK , I carbon tetrachloride injured rat liver. Hepatology, 1991, 13:
1193—1202
» p38 2 Mak KM, Leo MA, Lieber CS. Alcoholic liver injury in
MAPK MEF2 banboons: Transfomition of lipocytes to transitional cells.
e p38 ) MEF2 Gastroenterology, 1984, 87, 188—200
s 7d , H-HSC 3  Ramadorj G, Viet T, Schwogler S, et al. Expression of the gene



578

%6 g 18

5 2008 5

of thralpha-smooth muscle actin isoform in rat liver and in rat fat-
storing (ITO) cells. Virchows Arch B Cell Pathol Incl Mol
Pathol, 1990, 59. 349—357

Gressner AM. Transdifferation of hepatic stellate cells (Tto cells)
to myofibroblast:
Int 1996, 49. 539—545

Friedman SL. Molecular regulation of hepatic fibrosis; an inte-

J Biol Chem, 2000,

A key event in hepatic fibrogenesis. Kidney

grated cellular response to tissue injury.
275. 2247—2250

Takahara T, Kojima T, Miyabayashi C, et al. Collagen produc-
tion in fat-storing cells after carbon tetrachloride intoxication in
the rat. Immunoelectron microscopic observation of type I ,
type [lICollagens, and prolyl hydroxy lase. Lab Invest, 1988, 59:
509—521

M aher JJ, Bissell DM, Friedman SL et al. Collagen measured in
primary culture of nomal rat hepatocytes derives from lipocy tes
within the monolayer. J Clin Invest, 1988, 82. 450—459

M aher JJ,
increases preferentially in rat lipocy te and endothelial cells during
1990, 86: 1641—1648
Bedossa P, Paradis V. Transforming growth factorbeta ( TGF-
1995, 22:

McGuire RF. Extracellular matrix gene expression

hepatic fibrosis in vivo. J Clin Invest

beta): A key-role in liver fibrogenesis. J Hepatol
37—42

Ikeshima H, ImaiS, Shimoda K, et al. Expression of a M ADS
box gene M EF2D, in neurons of the mouse central nervous
system: Implication of its binary function in myogenic and neuro-
genic cell lineages. Neuwscience Letters, 1995, 200. 117—120
Wang X, Tang X Gong X, et al. Regulation of hepatic stellate

cell activation and growth by transcription factor my ocyte enhan-

12

16

17

18

19

20

cer factor 2. Gastmenterlogy, 2004 127. 1174—1188

, 2005,
20(5): 377—380
, 2007, 15 (4). 309—311
s s . B
, 1996,
4(2). 8%—289
s s s . B
TGF-R1 , 2002, 10 (5):
382—383
s s s . B 1
2002, 82. 1267—1272
s s . B
, 2004,
12. 471—474
Ili by Scopece A, Nanni S, etal. Epigenetichistone modification

and cardiovascular lineage programming in mouse embry onic stem
cells exposed to laminar shear stress. Circ Res, 2005, 96: 501—
508
Ju JS,
GLUT 4 expression in rat skeletal muscle. Am J Phy siol Endocri-
nol Metab, 2005, 288. E347—352

Phiel CJ, Gabbeta V, Parsons LM, et al. Differential binding of
an SRF/NK-2/MEF2 transcription factor complex in normal
2001,

Smith JL, Oppelt PJ,

et al. Creatine feeding increases

versus neoplastic smooth muscle tissues. J Biol Chem,

276: 34637—34650



