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AT M 324004 )

[FZE] B IR AT 5 F B i <6 kDa KRB (P6) X 4% fk A= K Hl -8 ( transforming growth factor-8, TGF-3)
o 1 K U AR 40 L HSC-T6 (1435 Ak 38 4 5 I 4F 4 fk (hepatic fibrosis , HF ) AH X R 36 3K 19 52 W0, 900 25 % 98 H IF £F ek i
EIMLEL . 753 0 B AT ik 45 2 P6 5 4 it 4% 5 15 1% PR A5 U ( CCK8) B Al P6 X HSC-T6 4 fitd 34 5 (1 5% i 5 52 I O i R &
fiti ;2 v ( Real-time PCR) ¥ HSC-T6 40 il ;N o-F ¥ WL 3 & H ( a-smooth muscle actin, a-SMA) , 1 &I Ji J51 ( collagen type I, Col
1), 55 4 )@ 25 (A FE 0 ) K 7 -1 (tissue inhibitor of metalloproteinase-1, TIMP-1) DA M 3 [ 4> J& 25 H i ( matrix metalloproteinase-2 ,
MMP-2) () mRNA ik 7K ; 8 [ 5 B 1 (Western blot) 43 #7 HSC-T6 4l N a-SMA 5 Col IEEHM KL, R : 5514
b, P6 % HSC-T6 2 it £7 1 2 JC W] Wl % mel , {F 40 B & 3 0 i) TGF-B 95 5 /Y HSC-T6 4 g 93 % (P <0.05) , 5 TGF-B 4 It
i P6 4%k i 4 e I 2% P Ik HSC-T6 4l i H o-SMA, Col 1, TIMP-1 mRNA f#) 33k, 34 it MMP-2 mRNA iy % ik (P <0.05,P <
0.01) , W WFEML «-SMA 55 Col 1 FH H YKL, £t :P6 GEA K TCF-B i 5 1y HSC-T6 4H Jify (1% 1% 1k 15 i, Wk 2> 41 Jid S 5 J5
(extracellular matrix, ECM ) 4 i, , & 3F H 05 A , & ¥E B £F 4 AR H .
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Effect of Carapax Trionycis in Inhibiting Activation of Rat Hepatic Stellate
Cell Induced by TGF-8

XIONG Sha', GAO Jian-rong”, HU Zu-liang’, LIU Yan-wen', YOU Peng-tao' "
(1. Key Laboratory for Traditional Chinese Medicine Resources And Chemistry, Hubei University of Chinese
Medicine, Wuhan 430065, China; 2. Zhejiang Quhua Hospital, Quhua 324004, China)

[ Abstract | Objective; To investigate the effect of P6 ( < 6 kDa) on activation, proliferation and
hepatofibrosis-related genes in rat hepatic stellate cell line HSC-T6 induced by transforming growth factor-8 ( TGF-
B) , in order to explore the mechanism of anti-hepatofibrosis effect. Method: Dialysis was applied to get P6. Cell
counting Kit 8 (CCK8) was performed to evaluate cell viability and P6 effect on HSC-T6 proliferation. The mRNA
expressions of q-smooth muscle actin (@-SMA ), collagen type T (Col 1), tissue inhibitor of metalloproteinase-1
(TIMP-1) and matrix metalloproteinase-2 (MMP-2) were determined by Real-time PCR. Protein expressions of a-
SMA and Col T were assessed by Western blot. Result: Compared with control group, P6 did not significantly affect
cell viability, but suppressed TGF-B-induced HSC-T6 proliferation (P < 0.05). Compared with TGF-8 group,
mRNA expressions of a-SMA, Col I and TIMP-1 were significantly decreased by P6 in TGF-B-induced HSC-T6,
while MMP-2 mRNA expression was markedly increased (P < 0.05, P <0.01), a-SMA and Col I protein
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expressions were also decreased obviously.

Conclusion: These results demonstrated that P6 had an anti-

hepatofibrosis effect by inhibiting HSC-T6 activation and proliferation induced by TGF-8, reducing production and

accelerating degradation of ECM.
[ Key words ]

JHF £ 2 Ak 2 7 5 S A7 7 B F R T, 41 81
R HAE S WA AR ST (ECM) & B B i 2 1, =
FECM 7844 Py R i TR I 5 i — o B i 4%, ]
Ak KT 25 B R F B0 2 ), SR 18 T R R R
IR A 4 25 B B 3 3k B A M X R &
F£F AEA HEATI6 YT, 7T 100 B M 25 4k 4k 2 T 1 A i
A R N - O 1 e N o N I
(hepatic stellate cell,HSC) & H: G L TE 2, RIS pl &4F
e ECM i BRI . 1H LA HSC B %
oK B (TGF-B) 45 Z B 4t i I -, DA i 2 i
ECM ) 5% 4 B, 0 B f ' B, o R 9
HFEFAeAL 25 WA 1 P 3 -y (IFN-y ), BROK Al 55 , (2
B RV 2 6 0 £F 4R AR 0T A AT YD, o 25
AT AR AN B TRITRCR AN AR . R,
WA Ff B 2 e G4k B B A5 4R T 2y, B
Sy EEME L

B ORIE TR h W B I, B
FH R A R IBRZE T, Tz R I IR AT
HFerdifeiayr™ . HRTC & Edis LI B2
(R 25 I EF A 2 07 A 2 7 WO R B R L
L1 07 B W RILAE , LY HGE A B W O 2R AR
FET BTN 27 4 Ak 6 g 5 5 Ry AR WL
ANERHG . AR 2 I O 2 B AR R g
il K B 27 4 A, 75 B AE >4 SO0 2 0 19 B I £F 4
124y TPN-y 3k EAR A 2, IF Ltk — 4 & BLAE
XF4rF it <6 kDa KB (P6) J& ¥ F & ¥ 0T &F 4
P F AT PR B 7 o AR 52 96 7 AT 0 T M S A
WAL AESE P6 X TGF-B i T 1y HSC-T6 4 Jid i 1k 4%
B A KXot A 6 3k 5 2R 1 0 5 ), 02 AR S LT
£F A B mT BE ML , S B0 £ 4 Ak vp 25 37 25 JF
KR E AR
1
L1 259 W2k (N ma L b 25 A R
RRRT 45 1612128) , b b BE 25 K2 b 2l
GEUR B S B P S R R Bh W) Trionyx
sinensis BT o KR B 3T JF 0 80 H i, U 4 ¥
4185 o
1.2 4tk KRR 2R 40 4k HSC-To , b #7 7T
R 27 B i 5 — % B JFF v A T BT 4R R
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1.3 {7 DMEM @St F ik (36 [H Hyclone 23 7],
#t5A 8416246) ,FBS Ji 41135 ( 3£ [ Gibeo 28 A] it
5 1715752 ), TGF-B ( 3% [# Peprotech 2% #], it 5
0713AF354) ,0. 25% [ ( 168555 4= Y R A BRA
Al dit5 G40308) , 21 A3 58 5 1% M A I ( CCKS) 35
ST EE YRR DA RA A, S
20150221) ,iE M 4% (L EDGIE B4, 1L 5 131492) , ]
Bt B-WLBh 1 (B-actin) JAHT BT a-SMA FLT St
Col T HL471 (£ H CST AW, % % 47l & 8HI0D10,
149688, ah34710 ) , trizol Al 3 %% 5% ik 7] & ( & H
Thermo Scientific 2\ &), it 5 43 %] i DP419,K1622) ,
S2if 9¢ 9t 5 it PCR (Real-time PCR) 2t % & ( 25 [®
Kapa 2% ], it 5 KK4601) ,Real-time PCR 5|# 14 T
A TR () B0 A BR S Rl A o

1.4 {Y#% HH-CP-01 A5 35 40 M 55 35 40 (148
B B4 A BR N R ) s HCB-1300V 26 3 B J2 I i
TAEG (5 5 KRR L 25 A PR A F]) 3 Reveo Ultima
IT 7Y 88 1% U 7K 46 (35 [ Thermo Scientific 2% 7 ) ;
CR21GIIT Y 57 3 v V25 0 ML ( 36 [ HITACHI &3 W) ) ;
XMARK 451 , PowerPac T Hi UKk % , CFX96 % 52 fif
9t E it PCR X (22 [E Bio-Rad 24 H] ) VE186 M4 H
HL VKAl , Scope F 41| B it AR F2 48 (1165 B AL 24X
A MRATAE)

2 FiE

2.1 EHriLARAE P6 BRI H 4 K 200 g, H
400 mLALZE 7K 8 75 44 B 20 min, 3l 38 75 08 W, 8 08
P 200 mL X7 K B R E 10 min, B A I8,
PEUR RV VR T8 o 8 TP B IO VR Tk FH /D 1 X%
KA, BT A X 4y F B 6 kDa 1 M 48,
4 CENT S b, FERENT 1R, G IFENT, JT 4% H
W R TR S E Po R R 1,132 g,

2.2 4ifed%3E HSC-T6 41 7h 5 R & A 10%
FBS i) DMEM }5 359 , & T 37 C 5% CO, fHiR}; 5%
FhEESE 2 d 1 RM,3 ~4 d BIRTAE AR

2.3 CCK8 @E# Il P6 Xf HSC-T6 4 jifi 3% 58 (1 5%
M ECRHECAE KT HSC-T6 40, LA 1 x 10* 4~/4L
PR T 96 FLAR N, 23 %2 4,5 peg- L7 TGF-B
PP R R R R  Pe A B A
5 wg L7 'TGF-B iy P6 kb ¥ FE4H % 3 A AL, 1
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o0 B B FE i AR A AL BN B, fF P62 vk
K 25,50,100,200 mg- L', 7E 40 b5 35 46 v 8
748 h J5 , B FLin A CCK8 20 pL, 4k 2L 7E 5 72 46 h
Kig% 4 h 5 R FES AR AR 450 nm T 4G I 25 20 1) T
JERE AT A
HMIAEIE R = (Aysn /Ay ) X 100%

2.4 Real-time PCR ¥4 HSC-T6 41 i P o-F ¥
WULBI 1 (a-SMA) , T BUJEJE (Col 1), 5L )5 4 /@
A A P -1 (TIMP-1) FRE 7 46 Jm 2 F1 il
(MMP-2) mRNA {5 4 T A4 K x50
HSC-T6 4il g, 28354k 5 i A 2 41 A B ¥, #% 1 x 10°
A/ FLH A0 M B B F 6 fLl h . il s A,
TGF-B 4 (il L L e i}y 2.5,5,10 pg-L7"),
A S pg L™ 'TGF-B R [F] P6 kb ¥ 2H (P6 4 it
W EE R 25,50,100 mg-L™") o E T4 B IR A b ks
7% 24 h J5 R H trizol 2 AN B RNA 39 % SR Al
cDNA 3 5 45 5 7 51 9 % 40 M o 9 «-SMA, Col 1,
MMP-2, TIMP-1 % H P % 3L B B-actin #4179 14, 5
H B9 F 5N B-actin: I 5'-GGAGATTACTGCCC
TGGCTCCTA-3', F i 5'-GACTCATCGTACTCCTG
CTTGCTG-3", 7= ¥ K BF 240 bp; a-SMA: I ¥ 5'-
CGGGCATCCACGAAACCACC-3', F i 5'-GAGCCG
CCGATCCAGACAGA-3""") p=y K fE 217 bp; Col I
I 5'-CAATGGCACGGCTGTGTGCG-3", T i 5'-
CACTCGCCCTCCCGTCTTTGG-3'", 7= #y K pF
462 bp; TIMP-1: | i} 5'-GCCTACACCCCAGCCAT-
3", Fi# 5'-ATGCCAGGGAACCAGGAAGC-3', P2 K
Ji 287 bp; MMP-2: I} 5'-CCAAAGCAGTGAGCGA
GAA3', T Ji# 5'-TCCCAGGGCACAATAAAGTC-
300 FE K B 262 bp, K CFX96 Real-time PCR
AP 14, 2 W 4595 °C #2483 min, 95 °C 748 1
35,60 CiB Kk 20 5,72 CIEfH 30 5,40 1E R4 Hr
Vsl 2 BIADT 1 7 ) R S vk AR A AR
KU 2 g

2.5 E P SRREEIEEE (Western blot) % il HSC-T6
AL o-SMA Fl Col THFRIRE O EUAE K )
() HSC-T6 40 g, # 1 x 10° 4~/ L1 41l o 2% 74 6 4L
M, b B 5 43 21 [R) 2.4 T1, BT 40 M 85 55 4 i AR
24 h J5 , WA A M, PBS Bk 2, 45 HCAE S AR T
FE A, WA 12% 195 BS BEFN 5% () 4 I, 1 HE
P, 110 mA BEE 1 h,5% BEAS Uk B 1 h TBST
3 3, A3 5 min,a-SMA Hl Col T —$((1:1000)4 °C
WEH R, TBST Yk 3 3, 4R J5 i A HAR i &1k ) il
FRIC i —Ht(1:8 000) , = i F F 1 h, TBST Pk 3

i, 1 ECL R & 7E s % b Wi .

2.6 SiitzRabER SR A SPSS 21,0 # R A7 4 it
IR VB R UL x 2 s Row, Z AL LR B R D7
22500, PRAL R LR T ¢ K 35, P < 0.05 R B 48
ES-9'8

3 &R

3.1 P6 xf HSC-T6 40 i Ba 5 1 560 48 TGF-8 &
AN OLT 525 A4 AL, & W BE Y P6 X} HSC-T6
A A7 3% ARG A AR LT S pe- L' TGF-B fig
B P HSC-T6 A g5 (P <0.05), # TGF-8
AAENBL R, 55 ng- L' TGF-B 41 Hu i, 45 e )i P6
AE . 0 HSC-T6 4l a3 s (P <0.05) , W& 1,

#£1 P63t HSC-T6 AL EAIZM (v +5, n=3)
Table 1 Effect of P6 on proliferation in HSC-T6 cells(x +5s, n=3)

21 51 o ok B /mg e L7 TE0E R/ %

25 f - 100.00 +£2.94

TGF-B(5 pg-L™") - 111.75 +£10.24Y

P6 25 97.13 2.77
50 91.04 +1.30
100 84.96 +0.99
200 82.39 £2.63

TGF-B(5 pg-L™") +P6 25 95.95 +1.08%
50 95.48 +0.43%
100 93.97 £1.91%
200 93.00 £1.29%

A 4L P <0.05; 5 TGF-B 4114 P <0.05,

3.2 TGF-B X}i%S HSC-T6 A #m TGF-8 kb
HHEIA S HSC-T6 4 i o-SMA F1 Col I JE[H Fi &
FI Rk . AR E R TGF-g /EH] T HSC-T6 41 Ji]
J5 B TGF-B M FE 1S, 4 ML N a-SMA Al Col 1
mRNA RIS HHMEEL T m, B R AR R
HEZH(P<0.01), W 1w, 4N o-SMA
Col T HEHZRIK 525 A AH e W] B84, A 7E BT
EWRIE N 5,10 pg- L7 TGF-B /EH T, W4
a-SMA Y Col T mRNA ik /K V-4 B L W 2% P
S, P, RSB AR ERE RS pg- L7
TGF-Bi% 1k HSC-T6 4ifil . W5 2,3,

#2 TGF-B i 5 HSC-T6 # il ff o-SMA 70 Col I & A i) & i%
(R+s5, n=3)

Table 2 TGF-g induced expression of a-SMA and Col I protein in
HSC-T6 cells (% +s, n=3)

A AT e L a-SMA Col T
25 1 - 0.458 +0.008 0.471 +0.002
TGF-B 2.5 0.830 +0.005"  0.803 £0.009"
5 0.868 +0.004"  0.871 £0.002"
10 0.877 £0.005"  0.906 +0.005"

FHEAA LY P<0.01(E3 ),
- 157 -
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*3 TGF-B i S HSC-T6 H i th o-SMA 1 Col I £ & I & ik
(x+s,n=3)

Table 3 Effect of TGF-8 on expression of «-SMA and Col I mRNA
in HSC-T6 cells (x +s, n=3)

M REWE/pe L7 a-SMA Col 1
2 H - 1. 00 1.00
TGF-B 2.5 2.18 +0.41" 1.63 +0.15"
5 3.30 +0. 16" 2.35+0.20"
10 3.77 0. 11" 2.65 0. 18"

aSMA e SR - | 2k

A B C D
A. 254 ;B-D. TGFB2.5,5, 10 ng-L "4
B 1 TGF-B iS5 HSC-T6 i «-SMA #0 Col I EH R RIZHE K
Fig. 1 TGF-B induced expression of a-SMA and Col I protein in
HSC-T6 cells

*4 P63 TGF-B F S5y HSC-T6 A H o-SMA, Col I, TIMP-1 1 MMP-2 mRNA %%

3.3 P6 X TGF-B i 5y HSC-T6 4 ifi a-SMA , Col
I,TIMP-1,MMP-2 mRNA L) } a-SMA FI Col 1 & [
KXW SEEHLE,S pe- L7 TGF-B EH
F HSC-T6 4 il f5 , AE . % 34 i «-SMA | Col I, TIMP-
1 mRNA 9335 (P <0.01) , Bk MMP-2 mRNA {9
Fik (P <0.01), 3/ o-SMA F1 Col I 7 [1 19 %1%
(P<0.05,P<0.01), 5 TGF-B 41 L% ,P6 4 7 &
e I RE AR HSC-T6 41 i tf -SMA , Col I, TIMP-1
mRNA [ %2 ik, £ #f MMP-2 mRNA [ % ik, F& A%
a-SMAF Col 1 MK IL, 4 P6 BT ¥l 50,
100 mg-L "}, a-SMA, Col I, TIMP-1, MMP-2 mRNA
)RR KF5 TCF-g A L A B E xR
(P<0.05,P<0.01), 34,5 K2,
4 itig

JH- 5 2 Ak 2 20 2450 )5 1) — FloA& 52 sz, DA
ECM )t BE VTR 455 . it ECM 5518 1 48 iE
FRELAEAE 23 W NI 52 o 45 46 B BT R Ak | B 28 i AR

AR (2 +5, n=3)

Table 4 Effect of P6 on expression of a-SMA, Col I, TIMP-1 and MMP-2 mRNA in HSC-T6 cells(x +s, n=3)

419 Wtk /mg- L a-SMA Col 1 TIMP-1 MMP-2
2 - 1. 00 1.00 1.00 1.00
TGF-B(5 pg-L™") - 3.36 £0.47" 2.85+0.08" 3.03 +£0.30" 0.28 +0.05"
TGF-8(5 pg-L™') + P6 25 3.05 +0. 19 2.40 +0.03 2.44 0. 11 0.44 0. 11
50 2.25 +0.32% 1.63 +0. 13% 1.95 +0. 18% 0.70 0. 17%
100 1. 60 =0.20% 1.33 £0.09% 1.24 +0.25% 0.94 +0. 18%
L SEAAREY P <0.01;5 TCF-g B4 > P <0.05,% P <0.01,
%5 P63t TGF-B iF5# HSC-T6 4H it a-SMA #1 Col I EH %
CEMA T — — —— 42 kD2

BRI (x£s, n=3)
Table 5 Effect of P6 on expression of -SMA and Col I protein in
HSC-T6 cells(x +s, n=3)

21 51 a-SMA Col T
/mg-L"
ZH - 0.311+£0.006 0.224 +0.007
TGF-B(5 pgL™") - 0.958 +0.005" 0.981 £0.008"

TGF-B(5 pg-L™") + P6 25 0.873 +0.003% 0.948 +0.009>
50 0.860 =0.001% 0.905 £0.006>

100 0.666 =0.005% 0.872 £0.009%

FE S AMLE P <0.01;5 TGF-g BRI > P <0.01,

WU, SBOET " . B ARG TG K25 RE A IR

P AR5 HEAL AR D 25 Bl b8 1 I ok g S BT

Tty — AW B B ARSI R,

Vet g b 2, 7 B T i IR Bt AT 25 4E AR 9T o

TEAMEFE AR K BT P6 MRS AT £F 4E AL 1
- 158 -

Col I —-b-- ’ 139 kDa
B-actin WSS SN S S— S— {5 kDa
A B C D E
A. ZSH4;B. TGF-B5 pg L™ "41;C ~E. TGF-B(5 ng-L™") +P6 25,
50,100 mg-L "4
E 2 P63t TGF-g S H HSC-T6 A h o-SMA 71 Col Il EA K
poy::R
Fig. 2
T6 cells

P6 on expression of «-SMA and Col I protein in HSC-

P, FE 40 EDE 1 SE 56 % /i B9, OF % HpTIF£F 4 1k
Y I BILI 4T 90 2B 5T

HSC 20 il 1) 1% 1k 55 19 58 J2 ) 21 48 4 & A= 19 vh
DA, Col 1 5 o-SMA A] /£ 3 HSC 4i g I 1k 9
PR CTGF-B & A A 4E (L 4 L [H 1, RE A2 3
HSC 20 3% Ak Fndga g g it £ 19 ECM, 32 82
145 a-SMA 5 Col T 4§, LA, A L5 % ] TGF-B
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K55 HSC-T6 4ii fid 1% 1t , 45 R uE W] 1 TGF-B i
it [ a-SMA 5 Col T 1y3RiA{2 i HSC-T6 4t 1 I
1k, P6 BB il TGF-B 15 3 1Y a-SMA I Col T 3
ik, MMP-2 5 TIMP-1 J& i 4 ffd b — XJ 38 15 ECM
() S BN L 7, MMP-2 BB i ECM, 1fif TIMP-1 J&
MMP-2 (4 551, AT 3 5 P 19 45 & MMP-2., 1) fi] 2
Bef ECM'7' D IE# MR, TIMP-1 5 MMP-2 {3
R s A VA7, 24 I 21 2057 3 F5 8248 5 B, HSC 4
JHL 38 3 S 43 WA R i TIMP-1, BT 4 ) MMP-2 () 7%
P, ECM (A" . AR 525 Real-time PCR 4%
BBk, P6 K 50,100 mg- L' [}, fi & 2 4 Hl
TGF-8 5 5 iy HSC-T6 4 i ff a-SMA, Col T DA K
TIMP-1 mRNA ) 323k , {2 i MMP-2 mRNA [y %3k,
I B BEAKTT P . Western blot 25 5 /R, #4571l & Mk
J¥ P6 XRE W] W B AR TGF-B i 5 iy HSC-T6 4 Jfg h
a-SMA Fil Col T KL, HUILATFFEIA N, PO
RAE YU 25 4E A0 AF 2 38 o 30 ) TGF-B8 i = 1Y
HSC-T6 4l fifg 1% 1k i 4 i 35 58, IF 38 & vk /> ECM
(8 77 H DA B AR S G o i 38 B 40T 41 e A i ROR o
AR AL BRIT T P6 il HSC-T6 4 Jifd i b
()53 F S AE R BB P6 B Bt T £ i AL AL ] B 1 T8
USRI o AR R AL Ak S IR A B 5E PO B BT £F 4
FEAE B 5o FHLA, A TF & i R v 2 B0 BT 2 4

T 25 B4 5 FE At
(&% k]
[ 1] o, BokeE, 285, %, &S MmA K7 AT 27 4k

AR B Necdin-Wnt {5538 B A FE e [T ] o 52
%7 ) 2 2% ,2017,23(7) :134-140.
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