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A0 BE B Xt TGF-B 355 A B K 28 Mg 45 03 1) DR3P 18

M=, e, LKk, T, KE®, FER
(ZRITPEDKSE EANER, LA AN 154007)

[FEE] B IR E IR B 7 A K 7 -B(TGF-B) 75 3 AT 20K 40 M 33 455 B9 A 7 4 F B LML o 77 3 o 3l ad e m
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10 “mol - L™") Kol ZFEAL (1 x 10 ~“mol - L™") , [l B 46 00 45 200 200 0 A0 355 4 L B 2 (4140, KA AL A 10 wg- L' TGF-8 i &
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(GSH-Px) , N B (MDA ) {7k - 5 52 1 5l 5 i 3 5 W4 X /2 67 (Real-time PCRO) A6 I 241 fifd v 3k 5% 45 J 26 11 g -1 (MMP-1) | i
JE&EH-1 (Col- 1) mRNA FRiKk/KV ;8 H o fEEN i % (Western blot) 46 21 Mg t MMP-1, Col- [ 25 H Iy RIkKF, HER: 5
T H A 1 x 10 7° mol - L™ b1 6 B 12 35 $2 5 TGF-8 % S ANT 2k 40 g & 40 i v SOD, GSH-Px §% 1 , i 35 PRI 41 g of MDA
it J Col- 1 ,MMP-1 mRNA FIE [ RIE (P <0.01) o 5% 4MEF IR B X TGF-o 55 AT B AR 40 B 45 45 AR 3P 4R, 2 2 2
T S A v A B b S AR Y T (R AR 4 A R MMP-1, Col- T mRNA HIZE (10 7 & .
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Protective Effect of Bacuchiol on Hepatic Stellate Cells Induced by TGF-8

CHEN Qiao-yun, YANG Liu, WANG Ye-qiu, LI Meng, ZHANG Jian-hui, LI Jian-min "
(College of Jiamusi, Heilongjiang University of Chinese Medicine, Jiamusi 154007, China)

[ Abstract | Objective: To study the protective effect of bacuchiol on hepatic stellate cells induced by
transform growth factor-8 (TGF-8) and its mechanism. Method: The activity of each group of cells was detected
by methye thiazolye telrazlium (MTT), in order to screen out the safe and effective concentration of bacuchiol.
This experiment was divided into blank group, model group (10 pg - L™' TGF-8), bacuchiol group
(1x107° mol-L™"), estradiol group (1 x 10 °mol-L™"), and their activities were detected. Superoxide
dismutase (SOD) , Glutathione peroxidase ( GSH-Px) and malondialdehyde ( MDA) of each group were detected
by enzyme linked immunosorbent assay ( ELISA); Real-time quantitative-PCR ( Real-time PCR) was used to
detect the changes in matrix metalloproteinase-1 ( MMP-1) and collagen- I (Col- I ) mRNA expressions in hepatic
stellate cells induced by TGF-B; Western blot method was used to detect the changes of MMP-1 and Col- I protein
content in hepatic stellate cells induced by TGF-B. Result; The 1 x 10 > mol + L' bacuchiol can effectively
improve the activity of SOD and GSH-Px in hepatic stellate cells, and also reduce MDA content in cells and the
expressions of Col- I and MMP-1 mRNA and protein (P <0.01). Conclusion: Bacuchiol has a protective effect

on hepatic stellate cells induced by TGF-8 mainly by improving the activity of antioxidant enzymes in cells and
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reducing the content of MMP-1, Col-] mRNA and protein expressions in cells.
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bacuchioll; transform growth factor-8 ( TGF-B); Hepatic Stellate cells; antioxidant

enzymes; matrix metalloproteinase-1 (MMP-1) ; collagen- [ (Col-1 )

W % 2 55 K T B K A 1 K B B s, PG Y
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SR TR E A, VR 208 TR Y 4 2L Ak
BAL BT, 2 —Fh7E B 38 B 755 fh 2
KT8 (TCF-B) A Wi/ I F 3% i 28 i i g B4R
BRG0G0 B A FEOT B TR R
240 6L £ 38T S BT 27 i fe g o 3R L P R
20 Ak 1) T R Sk R S 200 M A 4 R I i
{9 2k 45 ) DAL MG JFF 90 1 T & 4 Ak T B RVA T Bt
BN E, LGy B £ RNy, £ 07 T
TEH, 3 B % 2 R AR AT, Bk M2 A 0T R
Vo AN I g TR R R I T R R 2 R S
HOHE PR RS, B R P IT A0 BT R BT A A
DA% M 8 25 R S 25 IR T L M e i BIF ST
B T T B T 3 e K A R R S K DR R R B
-3 M B T B 75 5 TR 4 /UL T 4k 4 g
40 B 3R T, AT 3B BT 4T 4E A6 AT BE b B9 B
J o T A A A F Y R, 4 i R 3 o R % B
L 20 R -2 (Bel-2) , Bel-2 A 3¢ X K 4 (Bax) Y
FEIh VB S0 Ab 0 T 0K 40 B R T O R O Ak B4
BV M, FORT R 4 fE ™

DL, A 52 5603 1 TGF-B 5 5 A A2 bR 200 M 45t
Pk ), 35 B UL Rh B B 1 90 AL B X TGF-8 % 5 A
JFF R 400 i 458 05 46 A 7 385K S DL R T 4 U R 1
it 2 SRR R WL, g RN N T ) 1 — 2 F 5 45 10 4
LS
1 ##l
L1 4 Z AR A0 (3 A I 2 )
oA B 7L R 455 2320)
L2 259 KAk b 1 X R (A SR A
PR A IR F L HE S MUST-15012210) 5 8- —
P (At E RSB A R A k5 L750N46 , 46 B
98% ) ; DMEM ¥ 3% Wi, M6 4 L3 (FBS) (%
Hyclone 2~ ), #5435 %]y NZM1301,NYB0614 ) ; i
W (MTT, 5[ Sigma 23 7, #t 5 021005 ) ; #8 A fk
Wy B AL (SOD ), 48 e H Bk i 4 fL ¥ 18 ( GSH-Px ) |
PR (MDA ) it 106 A 28 18 B0 5 ( ELISA) it 1 &
(R AU E AR ) TR ST T, 5 2 5 o 20151215,
20151214, 20151208 ); /N B ot AN B-Hl 3 4 A
(B-actin) BT REHT A, /N BT 2 T 42 2K 11 -1

- 132 -

(MMP-1) B 53 B BT A, St A 2 -1 ( Col- 1)
Z i BEPUIR , B i %0 A6 P 88 (HRP) A7 i 5 410 e e
JERKE H (Ig) G, HRP Fric FHi/M L 1gG (€ [ Santa
Cruz 2 &), #t 5 4 % & 16A00205, 16A00308, sc-
73494 572462 ,5¢-78261) .
1.3 %A%  MK3 AYREGEHR AL (b {0 8s A BR 2
Al ), SmartChemi500 %Y — {4 X 3 Y £k 2 &' AR AL
(AL F B BN AT BR A 7] ) , MS-500A H42f [ 5 43 #r
AAA (U] e A= B A BR A W) ) |, Trans-BlotSD Cell
R HL PR A B e A (36 [ Bio-Rad 24 H] ) , Smart
chemi I 7 — {5 AU Ak 2% & S BBAY (b o FE 5
B RHL A F] )  ETR16-2 A9 i 3 V% VR 250 AL (b 5
BAR b F B 0 LA 7] ), TProfessional Standard #Y
PCR "1 {% ( % & Biometra 2\ &) ) , M x 3000P #l 5z
B 2¢Ot 2 1t R A 4% =X S 7 (Real-time PCR) X (36
[# Agilent Stratagene 2\ ] ) o
2 FiE
2.1 #hEIRMZ A RBORE R iE BT EBER
WA A, 4 R T 96 FLAL (AL 1 x 107 4~ ) , 15 3%
24 h J, 4 MmA 1 x107°,1 x107*,1 x 1077,
1x107°,1 x1077,1 x10%,1 x107°,1 x 107",
1x 107" mol - L1 kb1 Jig 183 4k 22 15 3% 24 h, Jin A
MTT 20 wL A DMSO 150 pL,F 492 nm i K 4k Fbn
ASCASE 0] 4 2 240 M A WG O B A

THE I TE A = Ay /A g X 100%
2.2 AMEIRM X TGF-a 5 5 A 520K 40 B 7% % 1Y)
S K 96 FLAR T A A L KE FR 24 h 5 AT 04,
ZHESCHR[10 ], 50500 28 A O AR 25 3% )
TGF-B4L(MA 10 pg-L™" TCGFB #F 555 ) , #h 7
JE W 28 (AR B B 1 22 4 A ROk FE 15 37 ) , ME %
A ME RS EE SR ) AR SR R 24 h A
MTT 20 wL &% DMSO 150 wL, T 492 nm J K 4b 7
ASCAG 0 45 AL 0 L A A

AT R = Ay sy /A g X 100%
2.3 ELISA &g i JiT B2 IR 40 Jfl b SOD, GSH-Px 1 4
K MDA E i iy 284k AR & 2H & 8% 37 4F 1 4
Fi2 H8 SOD, GSH-Px & MDA DLISA i ¥ & (4 #5154
AP G 00 - 20 470 48 A0 Tl 1) F o
2.4 Real-time PCR # U] iF & Ik 40 g MMP-1,
Col- I mRNA & HA8fb WOAR 45 40 & 35 37 4 19 4
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M, 4% B RNA $2 B0 & 9 ERPEBERT , In A trizol 2
O ARER SFNBERT 75% ZFEFR I RNA 4068
JETHAG I RNA 4l B Ak B P42 I S i s il o) e
RNA #4655 cDNA SR J5 DL cDNA SR, #2 1895 C
AR PE 5 min,95 °C A8 30 5,60 °CiB k/IEH60 s,

*1 PCR35|#RFE7
Table 1 PCR primer sequence

30 ANEIR SN A5 F , #E4T Real-time PCR, fJ5 LA
THE-3-BE WL i 2Ll (GAPDH ) iy N 2, 1% IRAAC, =
C Coapam

sz%%lkl )ﬁﬂéiﬂ ( CIHECJ%[*I

Bro SIIFRAILE 1,

514 % B EuEEIH(5'-3") THETIM(5'3") F B JE /bp
GAPDH CCTGCACCACCAACTGCTTAG CAGTCTTCTGGGTGGCAGTGA 111
MMP-1 GAGGGTCAAGCAGACATCA GTCCACCTTTCATCTTCATCA 152
Col- 1 AGAGGAAGGAAAGCGAGGAG GGACCAGCAACACCATCTG 120

2.5 HHEMREEENI P (Western blot) A&l JHF £ AR 40
fiir MMP-1,Col- I 5 & 484k W45 4 E 35
I U 0 40, 0 AR AL (RIPA ) K 2 Tl 417 o1
7 ( PMSF ) I8 & W i 17 40 il 24 f% , 30 min J5 i T
LS mLESLE P, B0, W EEWR. B — /N
FH T35 e BE A D, 30T B9 RE a5 R 2 ol i 4%
R4 - 1A Eb B8] 1 A7 A B8, A B0l A, B
B0 0 AR T R UK A v BB R Dk 92 PR, o T
P, EEE U B RE R Marker A B AR HR
Pk 100 min, 545 30 min, 35 P WCE T 2 h, 53500 A
HMEA NS E AR —H0(1:300) #FF o 7%, K
HoOMAZS(1:1 J7)E 2 h, TBST #4714 4
Wo BIGIMALIECW(AB =1:1) 5 T ARG H
A, B2 I % ] Tmage T 844 BIG 4397 o

2.6 il abE R A SPSS 18.0 % il 2% 43t K
PEREAT AL T R DL & 2 s RoR AT AR K Oy
2253 M (one-way ANOVA) FUECHE 547 2H 18] P 199 1L 45
AT HAR - (LSD 3:) , LA P <0.05 A ERH ST
3 R

3.1 MTT ki #b i AR M 92 2 A Ok e 52
M d, 1 x107" )1 x107",1 x107°,1 x 107,
1x1077,1 x 10" mol - L™" % g 15 41 41 Jfa 344 51 =R &
FEFH(P<0.01),1 x 10" mol - L ™" ¥ Ji i 41 41
LU (E e il B TR A (A I Vi i 7 A= S
1x107*,1 x10 “mol- L~ i &M I B 20 20 fitd 434 7 %
B @K (P <0.05,P <0.01), L2,

3.2 X TGF-B s A AERMEHEENZm 5
2541 b A, TGF-B 41 4 i 1% Pk W F B AR (P <
0.01) ;5 TGF-B 4 [k, M — W20  #b & g M 20 3%
PESH W& (P <0.01) . W3R 3,

F2 BRI ERAMEEENZ

Table 2 Effect of bacuchiol on proliferation rates of hepatic stellate

cells
215 e B /mol - L ! A(x +s,n=6) 20 it 14 5 R/ %

= - 0.501 0. 036 100. 00

A B AR 1x10°" 0. 596 0. 035% 118.96
1x10°" 0.581 +0. 0627 115.96
1x107° 0.585 +0.031% 116.77
1x10°% 0.573 £0. 064% 114.37
1x10°7 0. 556 +0. 060% 110. 98
1x10°° 0. 536 0. 006" 106.99"
1x10°° 0. 506 +0. 031 100. 99
1x10°* 0.367 +0.043% 73.25
1x1073 0. 260 +0. 069% 51.89

Sk P<0.05,”P<0.01,

®3 HEEBX TGFB FS AFEREREER I
Table 3 Effect of bacuchiol on TGF-8 induced hepatic stellate cell

activity

2157 #eJE /mol - L~ A(xxs,n=6) 2 it 385 58 R/ %
=H - 0.532 +0.017 100. 00
TGF-B - 0.304 +0.037" 57. 14
#hE AR 1x10°7° 0.409 0. 074% 76. 87
W — 1x10°° 0.413 £0.045% 77. 63

H5EAAREY P<0.01;5 TCF- 4 H#> P <0.01(% 4 ~
6 17) .

3.3 X EARGEHI SOD, GSH-Px 3% 1 &% MDA &

HEW 525 (4, TGF-8 41 SOD, GSH-Px

TGPk 2 B, MDA SR B m (P <0.01) ;5

TGF-B 4 L% , M — BE 4 #b i B8 3 41 SOD, GSH-Px

PSS 25 T, MDA 5 & W 2 REIR (P <0.01)
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Fx4 WEEEBAFERMAMF SOD,GSH-Px &K MDA £ 2/
M (x+s,n=6)
Table 4

content in hepatic stellate cells(x +s,n=6)

Effect of bacuchiol on SOD, GSH-Px activity and MDA

- e g SOD GSH MDA

- /mol-L~! /U+mg ™! /U-mL ™! /;_1,m0]-L’l
2 - 14.156 £0.590  4.212+0.910  1.958 +0.767
TGF-8 - 5.687 £0.920" 2.678 +0.610"  5.687 +0.980"

FEIEEY 1x107° 10.343 +£1.091%  2.983 +1.091%)  3.356 + 1. 0022

METEE 1x107° 11,634 +0. 840 3.361 £0.804%)  3.065 +0. 904

3.4 XPHFAER40HEh MMP-1,Col- T mRNA & &1
S 525 4 &, TGF-B 41 MMP-1, Col- |
mRNA F# B EFE (P <0.01) ;5 TGF-p 4 L #L,
M T2 N BE R 41 MMP-1,Col- T mRNA 2 #3
BEREM(P <0.01), WS,

x5 IBEBMFERAMS MMP-1,Col- | mRNA & 2K &M
(xxs,n=3)
Table 5 Effect of bacuchiol on MMP-1, Col-1 mRNA content in

hepatic stellate cells(x +s,n =3)

21 ) WS /mol - L~ MMP-1 Col- [
= H - 1.000 1.000
TGF-B - 2.429 +0.072"  3.021 £0.069"
A B AR 1x10°° 1.501 £0.089%  2.018 +0.099%
- 1x10°° 1.269 £0.091%  1.896 +0.035%

3.5 XD T MMP-1, Col- I % 1145 ik 1 5%
W 5% P14 e, TGF-B 41 MMP-1, Col-1% 11 4
BETHES (P <0.01) ;5 TCF-B 4 HoBe, M —Bdl 4

IR M 4 MMP-1, Col-1 #8811 & & 35 W 3 P %

(P<0.01), WFEo6,F1,

F6 WIEBREMMAERMAM S MMP-1,Col- 1 EEEENZM

(x+s,n=3)

Table 6 Effect of bacuchiol on MMP-1, Col- I protein content in

hepatic stellate cells(x +s,n =3)

= - 0. 509 0. 053 0.367 0. 049
TGF-B - 0.361 £0.069"”  0.519 +0.074"
A A AR By 1x107° 0.452 £0.072%  0.412 £0.035%
W — 1x10°° 0.424 £0.027%  0.408 +0.091%
4 it

JHF B PR 240 0 2 T £ A Al bR AR AR
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MMP-1 " S e ®Saes 146 kDa
Col-] "W SR S S 132 kDa

fractin i S . /2 kDa

A B C D
A ZEHY ;B TGF-B 45 C AME IR M 4 5 D. M — 2
Bl HAFEREHES MMP-1,Col- 1 ZEEMFRIE

Fig.1 Expression of MMP-1, Col- I protein in each group

20 Jf0 71 R 5 2 T e G A T A A
S TS5 J5 400 M 4 S 2 R E BT A2 bR 20 4 301 3% 45
Va0, 1 B, 4 A 2 M A R R 4 R
TR 11 (MMPs ) R 6% 19 % 20 1 S0 3 55, 43 i 2 4tk
ST T AT A Ak BE R P, MMPs R, TGF-B8 /2
T 01 B4 o ) 12 2 44k T+, TGF-B RE ik i AT 2Lk
2 M43 SR T 43 Wb Col- T foff T 22 Bty 4 a4 356 o AL
J0 ) MMPs 3%, i @ JF£F 4 fb Y L 4 Sk S Ak
YHCTE T SR 200 08 05 o R o 2 9 O B R T 3
A (ROS) W IR T A P 41 -0 48 A 1 S 457, fei WL A
S 0E F BT T D AE , Xk 1E B 40 A B 2H 2 IR 15, A
T I 0 T U 2 i BT 27 4 Al i TR AR Sz o
SRF ] H B R I B 5 A R 4R 5 TGF-B i BT &
R4 SOD , GSH-Px 5 7k L & F& Ik MDA 75 &, [7l
i, BB 5 TGF-B 7 S JIT B R 40 g v MMPs 3 1,
Pk Col- 1 & H .

25 1R RN N B T L i Ak, B
MMPs 1 | AR Col- T 4 i 915
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