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HiYy  WEFHZZ%E PDGF-BB T K BUF AR A0S A g, 1 IR 45 i 43 , ERK1/2 fil PIBK

THIEE IR A B FES E M T A - TO0N . D5tk FIRIRIRE FF2:% (0. 250,0. 125.0. 062 mmol/L) ERK i#
TERE SR U0126 (20 nmol/L) 1 PI3K 38 i 4 57+ M4 i 57 LY294002 (20 nmol/L) 43 5ilE FH 48 /M A A AR K H 7
PDGF-BB(10 ng/ml) 4b 3 f) K BRI AR 4H AL (HSC )48 h, CCK8 Wk AG N HSC B 58 1% 1 , S e {2 e il T L T A i
B, B S e e B 2R T | I 28 e J5 43 i, Western blot il i ERK1/2  p-ERK1/2 | AKT Fil p-AKT 11k, &%
PDGF-BB 10 ng/ml ZbHIJE , HSC BE% B G141 (0. 139 £0.009) , 52 RE4M ] PDGF-BB #il3% K B HSC B854 (9 4E 1 , I
FFEZURBERINN 0. 062.,0. 125 0. 250 mmol/1.) £ fifd 38 5 2 31 (4 410 ) /5 FH B 3% (0. 102 + 0. 008 ,0. 083 = 0. 007 ,0. 066 +
0.014,P <0.05), T TR A ik 2 43 b2 B 2208/ (P < 0. 05 ), p-ERK1/2 1 p-AKT 75 (4 25 1534 R AK (P <0.05) ,
g FFSELEL S PDGF-BB 155 () HSC #4548 FiE £k , [RIR 40 5 R 21 4 b 25 DI AH 56 i) MAPK \PI3K &% ERK
AKT 8 1 8RR AL , SRR 4R A fb st B, FEPLHI T B S5 ERK1/2 Fl PI3K {5546 S8 B A 6
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Salvianic acid A ( Danshensu) inhibits proliferation and activation in rat hepatic
stellate cells induced by platelet derived growth factor-BB

Guo Linlin, Dai Lili, Tang Jing ( Department of Gastroenterology, Second Affiliated Hospital, Chongqing Medical University,

Chongqing, 400010, China)

[ Abstract ]| Objective
proliferation, collagen type | and Il synthesis and secretion, and ERK1/2 and PI3K expression in rat hepatic
stellate cells (HSCs) stimulated by platelet derived growth factor-BB ( PDGF-BB). Methods After rat
HSCs were isolated and primarily cultured, they were treated with Danshensu at different concentration (0.250,
0. 125, and 0. 062 mmol/L) , a potent tyrosine kinase inhibitor UO126 (20 nmol/L) , or PI3K channel specific
inhibitor LY294002 (20 nmol/L) for 1 h. After which, 10 ng/ml PDGF-BB was added into the culture medium.

After 48 h treatment, cell proliferation was evaluated by cell counting Kit-8. Synthesis and secretion of collagen

To investigate the inhibitory role of salvianic acid A ( Danshensu) in the

[ and Il were detected by quantitative immunocytochemical assay and ELISA respectively. Expression of
ERK1/2, p-ERK1/2, AKT and p-AKT in the cells was detected by Western blotting. Results  After treated
by PDGF-BB, the proliferation of HSCs was significant increased. Danshensu inhibited proliferation in HSC
stimulated by PDGF-BB in a dose-dependent manner( P <0.05). Danshensu treatment resulted in significant
decrease of synthesis and secretion of collagen I and I, and so did expression of p-ERK1/2 and p-AKT were
decreased significantly( P <0.05). Conclusion
sibly by suppressing ERK1/2 and PI3K signal transduction pathway, which are involved in hepatic fibrosis.

Danshensu inhibits proliferation and activation of HSCs pos-
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AE kL3 -5 i ( phosphatidylinositol 3-kinase , PI3K) ,
fefl HSC 4 7, g J5t 2 3k # m ', UO126 A
LY294002 43 5il4& ERK1/2 F1 PI3K {5 538 B& 09 45 etk
I, Befs A %05t PDGF-BB (R £ 4 Ak i . A<
WHIEMEESFZ 2 %) PDGE-BB 313 B B2 AR 41 A Y
HEFETE AL B I 4E FH DA & ERK1/2 i PI3K 3 fi 3R 1k
A IR T P2 RO 4Eu e 53 L

1 #MB5FE

1.1 A#fe i Al
Wistar S FR 350 ~ 450 g (I F 5 = ZEERK¥FL 53

L), $T ERK1/2, p-ERK1/2 | AKT FI p-AKT Hi A ( 25 [E Santa
Cruz A7) ,PDGF-BB ( 3£ [ PeproTech A w]) , FL R I . M A
Jie )5t ELISA 3877 & ( 32 [E R&D /4 F]) , CCK-8 {7 & .U0126 Fi
LY294002 (VT 95282 R) 3t o-SMA, i T T 280 Jisg Sk (3
B PSR (UIE LRI
1.2 Fik
1.2.1 KEUHSC B4b e S50 M SHRTECESD K
T3, AT o-SMA G e 4 0 Ak 27 e (4 5T AL Y HSC #7458 o
1.2.2 259pu B ) 1E 8 L 4 2 S Ak 3 HEELE 3 A
HSC, AR il S2 8672 Z e (0. 032.,0. 062 .0. 125 0. 250 0. 5,
1.0 mmol/L) YEFF HSC J5 24 h F148 h 32| PFSZ MG A2
ARYUME Y TCo, 5354 0. 403 mmol/L F10. 386 mmol/L, it Sk
FAARKTF 2/3 105, e FEITF2Z B 0. 062,0. 125 ,0. 250 mmol/L,,
L4y a8 (% B4, PDGEF-BB 3 2H (£04% B2 R 10 ng/ml [ K
R H# PDGF-BB) ,PDGF-BB + F} 2 R LG AL PILAH (Fe &Hk JiE
0.062.0.125 ,0.250 mmol/L 43 FI A SIS TAEW,1 h J5 i
ALk BEF710 ng/ml (% PDGF-BB) , PDGF-BB + U0126 &b¥fi4H
(A2 R 20 nmol/L fY) UOI26, 1 h J5 I A 23k & oy
10 ng/ml ) PDGF-BB) , PDGF-BB + LY294002 4b ¥ £H ( fin A 4
W EE A 20 nmol/L % LY294002,1 h J§ I AR EE H 10 ng/ml
) PDGF-BB) , PDGF-BB + XX FH W 771 8 ( 43 ) fin A 283 2 oy
20 nmol/L ] UO126 1 LY294002,1 h J5 il A2k B> 10 ng/ml
i) PDGF-BB) ,
1.2.3  FF&F X PDGF-BB Fl 3 T 52 R 40 M 3 56 ) 52 il
HSC ## 1 x 10°/4L4ERP T 96 LA, 251 = 70% il & BE I [ 44k
AP FE ST A, A A S AL BRI R AE ] 48 h, K 4B 6 B
FL,mA CCK-8 2L[m] %557 2 h Ji5 FIBEHRLAE 450 nm P I 5E S
W[ D(450) ],
1.2.4 JFFZE X} PDGF-BB HIBF 2R 400 T | AL i J7 A

Gsgin HSC AT 24 FLAR (B F) A K % 70% flvG B
AF 5 AL Ab 38, SCae A2 W) 1. 2.2, I A AL BRI AE A 24 h, 45
M6 5, FpEaifbe g @kiie T AR RN A .
1.2.5 FF&EX PDGF-BB Rl T BAR AN M T | T 2858 i i

URAMR SEEGrZH TR 12,2, 4% A0 M 4 i A AL B R 2R AR
24 h BUERTEW, A AU 6 5L, FBGIE 5 28 W B 75 (ELISA) i
EAE T AL 50
1.2.6 F1=FE% PDGF-BB Hilli/F 2k 41 e ERK1/2 ,p-ERK1/2
AKT Fl p-AKT Fkfsgm SCRAr4lm) 1. 2.2, & 4 g

AALBRPR R EE SR 1S min J5 57 202 AN 54T Western blot
W5E o K] Santa Cruz 2] 7 AR WAL EE . >R Quan-
tity one IR, LA B-actin 15 N2 X & AR A B (1 04T
FRfEALE i, 8 1 RIB A LL (BRI EE 11/ B-actin) 5 (JEBETR
fLIR E/B-actin ) 14 7 Y 0K BE LU AH (A X5 R BE{H) Row, B
(p-ERK/B-actin )/ ( ERK/B-actin ) F1 ( p-AKT/B-actin )/ ( AKT/
B-actin) , | A fll B &I,
1.3 %itsxaE

Bi Ll x5 FoR, R SPSS 13,0 Ge it B, #4707 24>
BTl SNK-g K55

2 #R

2.1 mRRRAET
B2 B R U 2R 40 (HSC) R 38 o ALEh & 1
(a-SMA) P, AR B e (0 S AR e 4, LI 1

El1 o-SMA EibzmpatE kR HSC WE  (SABC x400)

2.2 J+%F % PDGF-BB Rl 2 4k 40 i3 785 69 % vh)
525 (%) B4 %, PDGF-BB il 5 HSC 1458 1 &8 15
% UO126 F1 LY294002 e PDGF-BB 5519 HSC #4758 , bl
PSRBT, A0S 5E 52 B M HI A AR (P <0.01,5% 1) o
PR 0. 250 mmol/ L FHEZAE A G Se50 50 () e R B

*1 F&%E% PDGF-BB %l HSC MBI (n =6,k +5)

2151 Fem A
S ERoy:Ei 0.052 +0.012

PDGF-BB il H

PDGF-BB + F}£:% 0. 062 mmol/L 2H
PDGF-BB + #}Z:% 0. 125 mmol/L 4
PDGF-BB + FFZ% 0. 250 mmol/L 4]
PDGF-BB + U0126 2

PDGF-BB + LY294002

PDGF-BB + XUBH Wi 20
a:P<0.01,5 % gsF@arks;b. P <0.05,5 PDGF-BB #):# 41 1t
#;¢:P <0.05,%5 PDGF-BB + #+ 4% 0.250 mmol/L 28 }b4x

0. 139 +0.009*
0.102 +0. 0082
0.083 £0. 0072
0.066 +0. 014>
0.124 +0.0102¢
0.122 +0.0128b¢
0.110 +0. 0092

2.3 A4 st PDGF-BB &g i 2k fe [ 1A i
TR PR R v
IEH AR HSC CARBGRI G T IR R A RE ST, 28
PDGF-BB HJj# /5 HSC Gl 1 MMAL W] 4% m (P <0.01) 5
FF23 V0126 1 LY294002 JAESM | PDGE-BB Hli# 1 HSC &
T R (P <0.05) o WL 2.3,% 2,
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A% Gt 820 ;B: PDGF-BB &% 41 ;C. PDGF-BB + #+ %4 % 41; D . PDGF-BB + UO126 #1; E: PDGF-BB + LY294002 41 ;F.PDGF-BB +

XL BT 7 28

B2 HSCIERKEAMBRUZLENRE (SABC x400)

A% G820 ;B: PDGF-BB &% 41 ;C. PDGF-BB + #+ %4 % 41; D PDGF-BB + UO126 #1; E: PDGF-BB + LY294002 41 ;F.PDGF-BB +

E3 HSC MEKEFEABEREUFRENE (SABC x400)

&2 f&E%f PDGF-BB Rliff HSC & AL MBI FEHIRMA(n =6, v x5)

Eibll

|t

%!

25 % IR
PDGF-BB il 4H

PDGF-BB + /+£:% 0.250 mmol/L 4
PDGF-BB + U0126 4]

PDGF-BB + LY294002 41

PDGF-BB + XU BHIKT A 20

0.048 +0.012
0.142 +0.009*

0.071 £0.0074
0.125 +0.010%
0.122 £0.0122b¢
0. 102 +0. 009>

0.051 +0.009
0.128 +0.006*

0.065 £0.010
0. 113 +0. 0072
0.115 £0.0092b¢
0.098 +0.013b¢

a:P<0.01,5% g kiz;b: P <0.01,5 PDGF-BB #lig 4k
% ;¢:P <0.05,5 PDGF-BB + A4 % 0.250 mmol/L 48 pb45

2.4 J+AZ 2 PDGF-BB #l# kK RF 2k e [ 1
IR 5 5k 0 %5 v
5525 U6 BREAR 1L, PDGF-BB B S 303 HSC 4334 T T %Y
WIHEFEE (P <0.01), M3 . U0126 F1 LY294002 4 HE R I
TR T | IR S 1 230 (P <0.05) o L7 3,
2.5 JFAZ%F PDGF-BB Al Kk RAF 2k 20 i ERK1/2
p-ERK1/2 AKT o p-AKT £ ik 84 %
PDGF-BB A BY & 3l 3% HSC 1 ERK1/2 F1 AKT () #s a4k,
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1528 PO BRALA LE , WERR 1k ERK 35 150 % [ MR fk AKT &5
F ) 25 N (P < 0. 05) , PH 2 3% PDGF-BB il 3 Y
HSC Py ERK1/2 F1 AKT ()82 b # A M fEH (P <0.05),
DA 4 %4,

#3 &= PDGF-BB %l HSC 4y 1 \MBRR A0
(n=6,xxs)
2415 I TS

0.573 £0.201 0.657 +0.008
1.361 £0.2132 1.096 £0.0132
0.687 £0. 1292 0.556 £0.0292
1.116 £0. 144> 0,880 +0. 0122k
PDGF-BB + L.Y294002 4] 1.101 £0.156%¢  0.910 +0. 0202k
PDGF-BB + W BH Wi 41 0.900 +0.132%¢  0.668 +0.0192>

a:P<0.01, 5% s Bati;bh.P<0.01,%5 PDGF-BB #:#ab
#;c:P <0.05,15 PDGF-BB + /£ 4% 0.25 mmol/L 8 }t4%

25 [N R

PDGF-BB Jil 384

PDGF-BB + /%% 0.25 mmol/L 4
PDGF-BB + UO126 41

1 2 3 4

' ——
o SR
S
—§§E$%§§§§|§3

1:f #2852 PDGF-BB #4853 #F & % + PDGF-BB 41;4. U0I26 +
PDGF-BB £8;5:1.Y294002 + PDGF-BB £1;6 : s [eLif 7] + PDGF-BB 41
4 f&%xt PDGF-BB #li# HSC f ERK1/2 .p-ERK1/2 AKT #0
p-AKT ZRRIZKIF A

x4 FAS =% PDGF-BB #ii# HSC ) ERK #1 PI3K #iE /R

=M (n=6,x+s)

2400 A B

0.716 £0.067 0.659 +0.009
1.499 +0.262* 1.381 £0.012
0.604 +0. 142> 0.559 +0.024"
1.108 £0.210%  0.852 +0. 0122
PDGF-BB +LY294002 4 1.120 £0. 148%>  0.912 +0.021>¢
PDGF-BB + S BH Wi 4H 0.821 £0.1792¢  0.778 +0.0192k*

a:P<0.01,5 %G BAks;b. P <0.01,%5 PDGF-BB i a1t
#;¢:P<0.05,5 PDGF-BB + #+ &% 0.25 mmol/L 41 b3k

25 X IR ZH

PDGF-BB il

PDGF-BB + J1%% 0.25 mmol/L 4]
PDGF-BB + U0126 4]

3 itig

JHF IR AN A (HSC) ASTS P EF 4tk &2 R TR
FULERE 7R 2 A T B9 TR HSC B0 of
ARl AN ) L N OO Wi e o A L N R e
JHL TR A A5 AT L A7 56 S5 3 S [ PN SN 2T 4 AL o
FERIEMIAE S . FENFEF i fb it h, PDGF K512
fifi HSC HE7H B J5L 36 18 36 Jin 9 5 Z24E FH . PDGF 2 #1
IR E L 2N 1, 2R el S 8 S04
B ARGS AT R A AR Y800 . ERK {5l G A
PI3K {5538 1 J& HSC 7 1k ad A2 Ik % 5 2 035 4,
PDGF-BB IF J& i #18% HSC Ny ERK1/2 #1 PI3K {3
S G B, (R HSC M B R R ke
U0126 Fil LY294002 4352 ERK F1 PI3K {3 238 18 114

TR PERH W, 38 1 B AR ERK 8 (R AKT 25 9 8%
TR R B HSC 15 1, DA T 3k 2] ek 2 T 2F 4 £k i) 1
FP TS BRI, R FVREE Y UO126 A1 LY294002
IREINH] HSC A3 Ak , - Bifi 25 v 52 358 41 441 £ ) 388
5, (H e BE A 20 nmol/ L 5 W U A% ] 446 AN AZ 1ok 24 1t
N, TR A0 4 20 AR S8 BE B 20 nmol/L
U0126 F1 LY294002 fff 5% Hoxt HSC 3% Ak A #0 i 4 H o

SCEGVEBUT 2 K (1 6 AN AN [ e J3E e I8 H T 2
PR 20 B 1 B )52 ), & BRAIGF 0. 062 mmol/ L e B 1) 1
ZZ A M MIGFETC I B ARk, 17 0. 50 mmol/L K LA ik
FERPFS 2 20 ] DL 7 AN B 1 22 | B v S R [ 4 33
Tn, 4 a5 40 ™ 8, gk A 0. 062.,0. 125 .0. 250 mmol/L
WS 225280 BEST S R RGN, 40 g 19 344 5 <7
S A, PE L SR 0. 250 mmol/L P& ZHAE S5
P BRI RTA BFIE R0, PHS E Reas i HSC
A, I A T B L AR S s, 525
X REZH LA, 7F PDGF-BB Jill 3%~ HSC 1458 RE /1 B i
PE TS 2 U0126 £ LY294002 4bHE2H H PDGF-
BB 5 511 HSC 14 58 ¥4 32 ) A [6] F2 B i P il , I H 72
FFSEM 3 AR YL, FFS 4] HSC [ HEFE RE
J13955F V0126, 1.Y294002 b 3 24H K A RE W 70 26 ,
WU EA RS R 6 HSC 4 78 A 30 il /F FH S5, [A] e il
KIFFSZE X PDGF-BB 7551 HSC 34 58 (1) 3 il /F FH
Wt & F 2 2R U B g i .

Qiang 25" BESE & BRLL RNA F-4 4 A0 ERK1
F3K , AT 5 R HSC 34 58 3 M R AR, 0 1238 Jn 9 bl
I IR S iy R ik ik /b . L5 T 1 HSC 387 | 1
U ) 6 15t AT wE ERK1L/2 1% 45 5 ¢ 41 46 %)
PD98059 Fir BT > . scu6 b, IE W £ 1L HSC B4
BRpA R T AR R A RE 7, 42 PDGF-BB Hil 45
HSC A ik T 7Y Jise Jist BH 3 384 him 5 i 1 +2 2% . UO126 Al
LY294002 Z v T, T0 A4 j J5 54 & B AH X+ T PDGF-BB
PP Rk 55, EP PSR 1 MR R A Rl
B /N U0126 1LY294002 LbFHZH & AT I 4 . 7F
Kzl FF2 2 Xk PDGF-BB il 3 HSC 4336 1, 1 7Y ¢ Ji
B 52 W s & B, AR 6 40 Bf XS B 2, PDGF-BB il 320
o T TR T ) 4 F B i 3, i P2 %K\ UO0126 Fil
LY294002 #b3 20 v B 5 (1) 3 Db 34 52 B A [ #2521 411
1,97 B R 440 W W /N T U0126 ,1Y294002
ALBRL R OSBHWTRILH . iSO F HSC &l
Fgyus 1 7Y g Ji X ELAS AR i i S il 4 FH

STEAE SR, 5 % B 4140 e, PDGF-BB Al B i
B3 HSC v ERK1/2 #1 AKT py sz 4k , % 1k ERK
AR RN B R Ak AKT K (T Y O
PRS2 4K B A T UO126 ,LY294002 4k
T R AU BEL U 77) 2 B S R0, O ET R PR B R 4
PDGF-BB #|3# ) HSC PNy ERK1/2 Fil AKT [ % g 1k
(A P Bt o T LG T A BT 5 A IE S PR 2 R 9 Al
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