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[(FE] B U5 PR (SF) XK 2B S 00 R BUIT BIR 41 i (HSC-T6 ) 358 1 Ak B J5 A 7 119 5% i S HC AR F L
il o 773k ARSI IR HSC-T6 40y, g s 2. W35 S B9 HSC-T6 S8 A A R | B2 4 A KK Al 2H (2. 5 pumol - L™") & SF 21
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time PCR) K % fb A & [N F-8, (TGF-8, ) , {5 5% 2 & 4 Smad2,Smad3, Smad4 , Smad7 , 3% Jii 4 J& & [ §f-1 (MMP-1) Fl 4 J& &
{4 A0 A 77 -1 (TIMP-1) JE [ mRNA k25 4k, 858 . 525 4 H 48,200 pmol - L™ ) 2 5 1 3% 15 5 HSC-T6 1k #M 7l (P <
0.01) ; 575 HA L, BRI HSC-T6 5 B EH 1 i (P <0.01) , o-SMA F1 T &Y, M 8¢ J5EF0 Hyp & & @ F 3 (P <0.01),
TGF-B, ,Smad2,Smad3,Smad4 , Smad7 mRNA (¥ 35 8 % 38 (P <0.01) ,MMP-1 fil TIMP-1 mRNA ik # F# (P <0.01),
R 2 18,400,200, 100 pmol- L~ ¥k B ) SF A WY 400 i £, 3 5 9 HSC-T6 3458 (P <0.05,P <0.01) , i AR a-SMA
LR T JER Hyp & i (P <0.01) , F i TGF-B,,Smad2, Smad3, Smad4 %P mRNA f ik (P <0.05,P <0.01), A
Smad7 J£ mRNA 35 (P <0.01), 3 8] § - MMP-1 mRNA 2@ (P <0.05,P <0.01)F F i TIMP-1 mRNA ik (P <
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[ Abstract ] Objective: To investigate the effect of sodium ferulate (SF) on the proliferation, activation
and collagen synthesis of rat hepatic stellate cells ( HSC-T6) induced by acetaldehyde in vitro and explore its
mechanism. Method: HSC-T6 cells were cultured in vitro to establish acetaldehyde-induced HSC-T6 proliferation
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models. The rats were divided into blank group, acetaldehyde group, colchicine group (2.5 pmol-L "), and SF
groups (1, 10, 25, 50, 100, 200, 400 wmol-L.""). HSC-T6 proliferation was measured by MTS method and the
appropriate SF concentration was screened. The effect of SF (400, 200, 100 pmol-L™") on the expression of a-
smooth muscle actin (-SMA) in HSC-T6 cells induced by acetaldehyde was detected by Western blot; type I and
type I collagen concentrations were detected by Enzyme-linked immunosorbent assay ( ELISA ); the
Hydroxyproline (Hyp) content was detected by hydrolysis method; mRNA expression levels of transforming growth
factor-8, (TGF-B,), signal transducers Smad2, Smad3, Smad4, Smad7, Matrix metallo proteinase 1 ( MMP-1)
and tissue inhibitors of metallo proteinase-1 ( TIMP-1) were detected by real-time fluorescence quantitative
polymerase chain reaction ( Real-time PCR). Result: As compared with the blank group, 200 pmol «+ L'
acetaldehyde significantly induced HSC-T6 proliferation in vitro (P <0.01). As compared with the blank group,
the proliferation of HSC-T6 in model group was significantly increased (P <0.01), and the contents of a-SMA,
type I, type Il collagen and Hyp were significantly increased (P <0.01), the mRNA expression levels of TGF-8,,
Smad2, Smad3, Smad4 and Smad7 as well as mRNA expression levels of MMP-1 and TIMP-1 were significantly up-
regulated (P <0.01).
significantly inhibited acetaldehyde-induced HSC-T6 proliferation ( P <0.05, P <0.01), significantly decreased
a-SMA | type I and type Il collagen and Hyp contents (P < 0.05, P <0.01), down-regulated the mRNA
expression of TGF-8,, Smad2, Smad3 and Smad4 (P <0.05, P <0.01), up-regulated the mRNA expression of
Smad7 mRNA (P <0.05, P <0.01) and down-regulated the mRNA expression of TIMP-1 (P < 0.01).
Conclusion; SF can inhibit proliferation, activation and collagen secretion of HSC-T6 induced by acetaldehyde in
vitro by regulating TGF-8,/Smads and MMP-1/TIMP-1 signaling pathways.

As compared with the model group, SF at concentrations of 400, 200, 100 pwmol -L "'

[ Key words ] sodium ferulate; hepatic stellate cells ( HSC-T6 ); acetaldehyde; proliferation;

activation ; collagen

T K B 2 P PRGBS A I8 7 ) 1) 4 i 2
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JH RS P98 TSRS PR 4 4 AL 05K 14 B Ak T
' RS R IF 4F 48 {k (alcohol hepatic
fibrosis, AHF ) 32 2L J2 iy T A AR5 7 ) & 18 1) 25 1
YERT , BT B IR 40 i ( hepatic stellate cell, HSC)
NG 40 M A 3L i (extracellular matrix , ECM ) 53 % Ut
BUG BT BIAS AL o JFLF e Ak — AN nl 0 i oo 2, 35
27 AL e B AT RE AL, WA AT 96 5 i DL 2R BB A7 3L
) AHE f  A2 FUR R 5t RE R R AR AT At Ak %
A BIRESE . HSC [ 3% Ak F 3 5 2 7E 25 ol 3 R R
MIVE HI T, HSC Hy e 1k RS A s R, 2
AHF B A= (g b 33450 B0 LA ) HSC il 3% A
B SRR YT I A5 e fh i G B

Bl 20 7% 8 ( sodium ferulate, SF) J& 52 J {24 9 |
JES S5 24568 (9 K 75 P A R R, B S AL it |
Ak T AR R A RN A A AR AR T B
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WL A e AR 2K 2 —, HAETOC T SF X AHF J2
SHARPEN BRI AR WHRE., BT SF XS
AHF J& 5 B Y7840, Bt DL A O 92 38 o 2 57 R S 2 1
W55 HSC-T6 P& M3 B AL, B 5 SF X £ 5 %
(1) HSC {5 4 F0 3 58 A RE 5t o3 Wb 2 &5 A M fiIE
R HAE JHHLEN, o SF 73R YT AHF J7 I 9 iz
P AL A 5 A it K P B A 9 LAl
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1.1 SCye4nife HSC-T6 40 bk i b [ Bl 2 B b i
24 L P BRI

L2 25 ilf SF(REECEWHARARL
H L4 >99% it 2016032205) ;40% H I (A% HE
FHEAL T30 ), 4t 5 2016082501 ) 5 Bk 7K il i ( 74
XRR 4 245l 55 AF A BR 2 A\, L5 160805 ) 5 &5 Hl
DMEM #5 3% % ( 36 E Hyclone 24 ), #t 5
AB10155403) ; Jif 4= ifiL ¥ ( 38 & Gibeo 28w, it 5
1625403 ) ; B (b 5t 2 NG AW AR A RA A LMt
5 F20341) ; 4 A 38 i A PRI (MTS) 355 & (-
T DL AE M) 8 w4t BBI8OT1X) 5 KL T Y, I Y
¢ Vi il Bk 4 92 W BEE I 7 ( ELISA) 3K 5] &, o-F- 8 L
WLEh 3 1 (a-SMA) St — Pt Pt o =0 (s A 56
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A TR AR A AL LS 5 i A E16016868
E16316258, 551351AP, SA00001-2); ¥ fili &
(Hyp) i 7 &, BCA & [ & il f & (F ot 2 ik
Yy AR B ST B, 5 43 5 2 20160913 ,20170104) 5
RNA 2 Bk 1 & (2% B Axygen 2 wl, it 5
12113KD1); cDNA & % ik # & ( £ Thermo
Scientific 2 #], #it & 00374359) ; %t & B it H &
[FAEY TR (KE) RN, S AK8603 ];
PCR 59y i 2B W) TR () B0 A BRZA 71 A o
1.3 {U %% HP80 A4 i1 3% 5= 46 , Centrifuge 5804R
BV IR B 0L (FE [ Eppendorf 22 7] ) 5 Synergy2 #1%
I fEMEFRAL ( 38 [E Biotek /A ] ) ; ND-1000 %4 % i@ 5
FI A A (€ B BDT A F]) 5 GCZX3 AL Ff H ik 1Y
K AL, ACCURI C6 HY 4k 2% & e ( 3£ E BD 2
A ) ; QuantStudioTM 6 Flx B SZi 26 ) 8 1 B A B b
2 W ( Real-time PCR) ¥ ( 3¢ @ Thermo Fisher 2%
Ao

2 FHiE

2.1 sz HSC-T6 40 15 3% T H-DMEM £
FeHrh (7 10% J 4 i, 1 x 10° U- L~ 75 %5 2
100 mg- L' 4% £ ), B 3% 551 37 C 5% CO, ¥
TR o

2.2 ZWEVES HSC-T6 40 e p A m ) 5 2s
MW (LW B 43 51 1,10,50,100,200,
400 wmol- L") o HUXF %A K ) HSC-T6 41 ity 42 Ff
T 06 fLARH, B FL S x 10° 2, AR 4H % 10 D
AL ANMEEE IR 24 h, T 0 I I R R 3R TR
AL AL 24 h I R MR B I 2L A8 AL S
AR AR OK , Ak S35 5% 24 h A Ot MTS &G I 41 il 3
B L

2.3 SF X%F HSC-T6 5 = 2, A
BOKANBRAL (1.0 mg-L™") ,SF 41(1,10,25,50,100,
200,400,800 wmol - L =) . B X} %k 4 K # HSC-T6
A M Fh T 96 LR, AL 5 x 10° N4, A 4%
10 NEE S, BT SR 24 h, 54 o JC i 3 15 9% 5
B, [ 4k b M 24 b Jm, BEOR A S A
200 pmol-L~" 2, [, #k /K fill B 21 A1 SF 41 i A
200 pmol - L™" 2, [ R I e B /O 259, 25 (A 4L A
SRR K . dRZERE IR 24 h JF A MTS A6 2
i 5 B 7 o

2.4  ZE R EIEEE ( Western blot) % il HSC-T6
a-SMA FE AR FRE A AA B AL B OK AL
20 ¢ SF #H (100,200,400 pwmol-L™") o B %4 K
1 HSC-T6 4 fa e Fh T 6 fLAR b, & fL 1 x 10° 4~

M, R 3 ANEE AL, KT 24 h, TR Tl
B R IR, WAL AL B 24 h J5, BEALA n A
200 wmol-L™" 2 [, Bk 7K fill Bk 41 A1 SF 41 A
200 pwmol« L™" 2, i 1K B e JBE 9 25 90, 25 (A 4L A
iAW K . AkS IR 24 b5 B UL 4% 4
JEAIFIA IR, WCAEAHM, n A RIPA 4 4 i, 45 4
MLEER L BCA RGN A LIV FE . B 2H U 1150 g,
10% 5 P Tt e 8 e FL 7Kk (90 V, 100 min ) |, HL 3K &5
JE U B 0 5 B R R %R 2 PVDF I |-
5% i N W By 2 R B 2 h, A a-SMA — 47 (1
17J7) 4 CHEE bR, Vel 5 WE A BAR i A Ak
BEARECE) —H0(1:1 J7) = iRBEE 1 h, WK 3 ks
ECL 627 &0k, LL B-HLsh 4 F (B-actin) S H NN
%, Image J BAFI0 0T a-SMA FE M Rk,
2.5 ELISA £l HSC-T6 & J5 &% & 4 Afg &b 34 [H]
2.4 300, b PRAE S WA A B R, AR AR ELISA 3558
B T P A U 240 5 R b R I Dt i, R K
VAR Hyp & & .
2.6 Real-time PCR # I HSC-T6 41 ifd 5% 4k 4= K [H
T-B, (TGF-B,) , {5 5 ¥ T H H (Smad ) 2, Smad3,
Smad4 ,Smad7 , 3 5 45 )@ £ A -1 (MMP-1) fl 4 )8
H A B -1 (TIMP-1) mRNA 35 40 g kb 2
[F] 2. 4 350, b 045 o J5 05052 40 B, AR B RNA 2 B0
) A Ud B B2 HCAH i A RNA L A I RNA v J& H R
i, 300 SR N &0 mRNA 3% Sk i ol eDNA L
cDNA AR, I 2724 5 2 DR A A G ek
Real-time PCR fz W §&c14 % 95 °C i Z8 4 30 s;95 °C
55,60 C 30 s,40 NI, W ESAKFR N 20 pl,
FIYMEE R T,
2.7 HieFab ¥ R GraphPad Prism5. 0 4511 4K
AT B ST 3 0, B DA x = s o, 4 ) L3
¥ one way ANVON b3, P <0.05 h R A ST
3 #R
3.1 L5 HSC-T6 M FH AT R W] vk JiE
(1) £ T 2k 3 HSC-T6 40 fitd, 5 A [a) 72 B2 1Y) £ 32F 4t Ffd
HamE, HOR PR R OC &, Hif 200 pmol - L' Y £ 8
X HSC-T6 3458 i 4 i 1 B b 8.3 (P <0.01) , ik
J5 232 S B VR PR Z MR B R 75 T 1l 7. HSC-T6 4 g 1 4
BiAL, WK 2,
3.2 X BEE S HSC-T6 4 i T 25 Fl 44 5l 1) 5%
M 25 IR R 45 R kB, SR LA, BRIl
B A1 SF(400,200,100,50 wmol-L™") fEBH Wl 2
5 S i) HSC-T6 #4754 (P <0.05,P <0.01) , J5 1A
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Table 1 Primer sequence
SIFA(5'-3")
B 24 K S P55 P K BE/bp
L3514 RiiEE k]
TGF-B, NM_021578.2 CTTGCCCTCTACAACCAACA CTTGCGACCCACGTAGTAGA 102
Smad2 XM_006254946. 3 AGTGTTTGCCGAGTGCCTAAGTG GAGCAGCAAATTCTTGGTTGTTGA 146
Smad3 XM_008766216. 2 TAGCACAGGCTCTTTGGATG GAAGCAGAGACTGGGTCCTC 93
Smad4 NM_019275.3 GTGGCTGGTCGGAAAGGAT CGTGGGTAAGGATGGCTGT 273
Smad7 NM_030858. 1 TGCTGTGCAAAGTGTTCAGGTG CCATCGGGTATCTGGAGTAAGGA 177
MMP-1 NM_001134530. 1 TCAGCATGCTTAGCCTTCCT TAGCTTGGACGTCTTCACCC 150
TIMP-1 NM_053819. 1 CCACAGGTTTCCGGTTCGCCTACA GCACACCCCACAGCCAGCACTAT 218
B-actin NM_031144.3 CCCATCTATGAGGGTTACGC TTTAATGTCACGCACGATTTC 150
*R2 ZEEX HSC-T6 HEHE MM (x +5,n=10)
Table 2 Effect of acetaldehyde on proliferation of HSC-T6 (x + s,
n=10)
4415 ZREVKIE/ pmol - 1.~ A
= H - 0.82 £0.11 A B c
) 400 1.38 £0.15%
200 1.42 +0.11% s
100 1.36 £0. 147
50 1.01 £0. 19"
20 0.92 +0.21" D E F
10 0.91 0. 12"
5 0.85 +0.08 A S4B B CBK AL R4 5 D. SF 400 pmol-L ™' #H;E. SF

HHE A P<0.05,2 P<0.01,

Lk 400,200,100 wmol-L™" K SF WA 5 74k, W
3. NAMIERS FRA 2 H A 40 MR FREK , 4
i 22 5 AR A 5 AL AR 21 A0 i A K A A0 M R O R
w5 HRRLZH LR, BROK AR AN SE 20, 41 At 1 58 7% i
REATC, AR o 20 A2 [ B0 I BE AR R S 5= 1A
AL, LI 1,

%3 SFXZBEFESH HSC-T6 HHEMEM (x £s,n =10)

Table 3 Effect of SF on HSC-T6 proliferation induced by
acetaldehyde(x +s,n =10)

20 5 ¥ BE/ pmol - L~ A

2 - 0.85+0.15
TR - 1.44 +0.21%
FRAK AL B 2.5 1.18 £0.13%
SF 400 1.20 +0. 13%
200 1.26 0. 16%
100 1.29 £0.11%
50 1.33 +0.09%

25 1.41 £0.15

10 1.40 20.22

1 1.45 £0.23

VA E ALY P <0.05,7 P <0.01; SHIR ALY P <
0.05,YP<0.01(F£4~6Tf),
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200 pmol-L "2 ;F. SF 100 wmol-L~"#1 (/& 2 [7)
B 1 SF 3t HSC-T6 40 A 2 25 K9 &2 I ( i 7 0 305, < 200)
Fig.1 Effect of SF on HSC-T6 morphology (EMS, x200)

3.3 X 4MiHESF M HSC-T6 a-SMA & 1 iK1 5
W 5a5 A R, AL HSC-T6 N a-SMA 3 ik
WERN (P <0.01) ; 588 20 b, Bk KAl B AN
SF #B fig W 3% [ {1k HSC-T6 1 «-SMA & H 1Y K ik
(P<0.01), WK 2 K4,

Q-SMA e D S—— o S = 42 kDa

[-actin <D S e e 42 kDa
A B C D E F

B2 SF 3t HSC-T6 4l a-SMA & B Rz B0
Fig.2 Effect of SF on expression of «-SMA protein in HSC-T6

3.4 XOBEE SR HSC-T6 1 HY T A4 Jig J5 A Hyp
TR 5 AR AN 1AL, IR
AN Hyp % i 8 W 3G i (P <0.01) , R U] L%
AEVE T HSC-T6 JIE J5t & i 34 . 5 A58 B 21 LL %5,
FOKANTR A SF 2% 9 i 20 4 Ak W] . 3 A% HSC-T6 Ji
JEF Hyp &8 (P <0.05,P<0.01), LS5,

3.5 Xp < Wi S W HSC-T6 4 M TGF-B,,
Smad?2 , Smad3 , Smad4 , Smad7 , MMP -1 , TIMP -1
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%4 SF 3t HSC-T6 4 ffl «-SMA EHRIEWEM (2 +s,n =3)
Table 4 Effect of SF on expression of «-SMA protein in HSC-T6

(x+s,n =3)

415 We B/ pmol - L™ a-SMA/B-actin

2 - 0.74 £0. 14
(X - 1.23 20.11%
FRAK AL 15 2.5 0.42 +0.15%
SF 400 0.49 +0. 16
200 0.72 £0. 13%
100 0.77 £0.17%

F5 SFxt HSC-T6 #ifn 1 &), ME KT, Hyp S EM M (x =5,
n=3)

Table 5
HSC-T6 cell(x +s,n=3)

Effect of SF on type I and Il collagens, Hyp content in

15 358 T AR I #8 Jig 5 Hyp
/pmol-L™" /ug L' /g L7 /mg-L""
2= - 19.23+1.46  16.32+1.26 1.26 0. 06
LAY - 34.26 +1.56% 26.37 +1.32%  2.39 +0. 13¥
BoKMm - 2.5 22.37 +£1.43% 18.69 £1.29°  1.51 +0. 16¥
SF 400 25.28 +1.23% 18.67 £1.33%  1.49 0. 18"
200 29.34 £1.69% 19.26 1. 159  1.62 0. 14*
100 30.06 +1.21% 22.31 £1.09  1.88 0. 18"

%6 SF 3t HSC-T6 4f i TGF-8,,Smad2,Smad3,Smad4 ,Smad7 ,MMP-1, TIMP-1 mRNA % i%

mRNA I FZM 525 A4, A4 HSC-T6
N TGF-B,, Smad2, Smad3, Smad4, Smad7, MMP-1,
TIMP-1 mRNA 22358 481 (P <0.05,P <0.01),
F LN X S I P ik L, SR L
B, BOK AL BE AT SF#RRE B T i HSC-T6 Py TGF-
B, ,Smad2, Smad3, Smad4 , TIMP-1 mRNA ik (P <
0.05,P <0.01),H & 8 Smad7, MMP-1 mRNA %
k(P <0.05,P<0.01), WLFE6,
4 itig

AHF J2& PR 1 98 i — B, 2 T8RS 4 g W I
TR T JHF ¢ 1t — 25 S Ak 5 30 LA R AR 35 B 4
Ji A0 5 S5 A 43 2ok B 498 A R £ A B A R
B 5 T N R A 3800, RS I T AT 4 AR R R R
WO b T B BT R LA AR %A B R
I o WEIE AT 4 AL 1 T8 UL ) 24 1 F T Y
Mz —,

1E AHF Kt 2 op, L WE 47 1 E A A 6
CWEAVER T FZ AW, T HES 5
AR A BFIT R B, TE B AT MR A0 M K 5
L CERTRI T, T A R A R A T 2 )
TR N, U OB H S S M4
Ak B O O BE 9T L R B, fR Ak B 3R B HSC-T6

IR (x x5,n=3)

Table 6 Effect of SF on mRNA levels of TGF-8, ,Smad2,Smad3,Smad4,Smad7 ,MMP-1, TIMP-1 in HSC-T6 cell(x +s,n=3)

WRIE

253 /ol 1" TGF-g, Smad2 Smad3 Smad4 Smad7 MMP-1 TIMP-1
2= - 1.01 £0.09 1.01 £0.05 1.01 £0.07 1.01 £0. 10 0.99 0. 04 1.00 £0. 10 1.00 £0. 10
R - 2.13£0.23%  2.11+£0.22”  1.99 £0.16%  2.66 +0.21> 1.46+0.11% 1.28 £0.16"  2.85 £0.23%
KA B 2.5 1.26 £0. 18"  1.43 £0.17¥  1.30 £0.18*  1.5120.26% 2.10+0.17Y 1.96 £0.20*  1.62 0. 16*
SF 400 1.55+0. 149  1.24 £0.16Y  1.47 £0.16* 1.79 20.14% 2.33+0.21  1.99 £0.16*  1.74 £0.21%

200 1.67 0. 13  1.38+0.09% 1.59 £0.16% 1.88 +0.15% 2.03+0.22Y 1.74£0.17*  1.78 £0. 12%
100 1.76 £0. 13 1.64 £0.15  1.57 £0.19°)  1.98 0. 13% 1.86+0.14% 1.46 £0.17%  1.84 0. 10*

FEFR BRI S | 8 3 M 5 A A G A, £ AR
AN 5 Ak B bR A B T o-SMA 263K I 25 18, i TR Y
R I, 2R W] 2 R L HORI I HSC, M
P S T 27 A Al i K A

TGF-B, &4 Ml [H T TCF-B i % il 51 2 — , fiE
P55 HSC Ry BOE FEFE , f2 3 ECM & i, 1 55 i 5t
A 8, 5 T 4e AR & AR B DI AR G o Smad R F 2
A E— 1Y T B 32 (K I N I, 2 TGF-B KGR
5 DN SZ A ) A0 R B M O B L T Al 3 2K
501 252 Z KA Smads, £ 45 Smadl ,2,3,5,8, H

Smad2 F1 Smad3 /& TGF-B MiES, 228
B Smads, 1% Smad4, J& TCF-B b Z W5 5 1 % 73
Fo 53 FEM G A Smads, FEFH Smado Fl
Smad7, Hotf Smad7 GE#IH TCF-B 5 54 5, LAl
I LF 4E Ak B P L ARG & B, SFORE I I
HSC-T6 58 1 3 F1 1% 1k («-SMA 3 [ KB FF L) ,
It BAE TGF-B,/Smad {5 5-3d 1 , SF GE R B A 32 14
Y Smad2,3 F1iE A Smadd4 [ 3 ik , 38 hin i i 5
Smad7 )3k , NI T TGF-B,/Smad {5 5 i
BET A6 T 2 BE X HSC-T6 #4384 3% | 14 il Al 5
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A therapeutic potential through its antioxidant property

TENF£F 44l % A i3 B2 b ECM i B RRUE i T
T D 0 A S A A i Al S 0, LT R I AR
Je B g g2 . MMP-1 2 P rp 3 fi 120 T AR
JELfA) 3 R SRR, T TIPM-1 2 — F 68 45 5 09 300
MMPs (852 11, 2R 4 4k & A o F o, TIMP-1
B 22 kB, 0 T MMPs [ 35 M, T ff ECM 14
W R L AR BESE & B, £ B T S B MMP-1 Al
TIMP-1 43RG I, X 7] GE /& B T HSC-T6 P i it
AN, o R ) Bl MMP-1 ) 2 58 3, i
AP 7 TIMP-1 (%) 3kt bl & #3834 in . SF g
25 TIMP-1 18 3R 3K, &8 43 % B TIMP-1 %
MMP-1 (30, T A MMP-1 () 3% 3t 3 i, {2 32
T T B AR it A 40 P PR TR

AHIF GBSO K P I 27 4 Ak A A i R TR AR
SNEESE T Z VS i HSC-T6 14 6 %Y | % B SF Xt
HSC {36 Ak 3 58 B s B b i LA — 2 19 0 o) 1
JT, FCE /E RIHL I 7T fE 5 TGF-,/Smads Fl MMP-
1/TIMP-1 {5538 47 ¢ , 24 SF 78 AHF %595 H i [
HBEE T — & Moy o H2 , AR B 58 2 R A1 52
IS TER N A B 45T SF 2 75 10 EL oA AH Y 1 25 B4R
H w5 E it — 2 B R SE 5 AT T .

[&&xmk]
A, Mathurin P.

Louvet Alcoholic  liver disease:

(1]
mechanisms of injury and targeted treatment [ J]. Nat
Rev Gastro Hepat,2015,12(4) :231-242.

[ 2] Friedman S L. Mechanisms of hepatic fibrogenesis [ J].

Best Pract Res Cl Ga,2011,25(2) :195-206.

[ 3] Sankar U, Means A R. Gfer is a critical regulator of

HSC proliferation [ J]. Cell Cycle,2011,10(14) :2263-

2268.

[4] YIN H, YAN X, YANG K H. Systematic review on
sodium ferulate for treatment of diabetic nephropathy
[J]. Chin J Integr Tradit West Med,2009,29 (11):
970-974.

[ 5] Marimuthu S, Sudheer A R, Menon V P. Ferulic acid:

- 128 -

[10]

[12]

[13]

[14]

[15]

[J]. J Clin Biochem Nutr,2007,40(2) :92-100.

XU SCMR A 5 R, B IR AL T B A 1 i R 2 [ ]
i [ € 25 48 15,2009 ,7(12) :80-81.

PAE,EER. BB BT R BT 4efe [T]. 5
1B N A 28 75,2002,10(2) :240-241.

VR A B rE , A, A BTAR R 4 X K R 4F 41k i
ER D] A4 AT 4 Je i, 2014, 22 (112) .
1676-1681.

BT R E R Z R AR T BT
B R A0 4 AR B SRS R R [T ] o T PR 24
#5697 24,2013,18(8) :841-847.
Moshage H, Casini A, Lieber C S. Acetaldehyde
selectively stimulates collagen production in cultured rat
liver fat-storing cells but not in hepatocytes [ J ].
Hepatology,1990,12(1) .511-518.

Brenner D A, Chojkier M. Acetaldehyde increases
collagen gene transcription in cultured human fibroblasts
[J]. J Biol Chem,1987,262(36) :17690-17695.
Breitkopf K, Godoy P, Ciuclan L, et al. TGF-beta/Smad
signaling in the injured liver [ J]. Z Gastroenterol,
2006,44(1) :57.

XU F,LIU C,ZHOU D, et al. TGF-8/SMAD pathway
and its regulation in hepatic fibrosis [ J]. J Histochem
Cytochem,2016,64(3) :157-167.

Birukawa N K, Murase K, Sato Y, et al. Activated
hepatic stellate cells are dependent on self-collagen,
cleaved by membrane type 1 matrix metalloproteinase for
their growth [ J]. J Biol Chem, 2014, 289 (29):
20209-20221.

Muller M, Trocme C, Lardy B, et al. Matrix
metalloproteinases and diabetic foot ulcers: the ratio of
MMP-1 to TIMP-1 is a predictor of wound healing [ J].
Diabetic Med,2008,25(4) :419-426.

CAO Z,L1 C,ZHU G. Inhibitory effects of baicalin on
IL-1B8-induced MMP-1/TIMP-1 and its stimulated effect
on Collagen-1 production in human periodontal ligament
cells [J]. EUR J Pharmacol,2010,641(1) :1-6.

[EEHE Bikik]



