B (SAB)
(HO) , 147d, 3
100 prol/L B1(TGB ) , a-
TGB1 HC LB 0.1
Mmol/L 1 mmol/L SA-B , ;Wedern
Northern SAB TGP1 HSC a-
; ,Wegern SAB TGP1 HSC Smad?/ 3
TGB1 HSC ,
128.6 % 207.3% 188.2 %, HC TGB1 O.1rmml/L 1
mmol/L SA-B ,0.1dol/L  10M nol/L SA-B ,
, [3H] 76% 60.1% 47.8% 1unol/L 10
Mnol/L SA-B TGB1 HSC ( 68.6% 56.1%) , a-
, | 0.1 mol/L 10 nol/L
A-B Smad2/ 3 , Smad? A-
B TGB1 HC , TGB1 HSC , SA-B

Hfects o slviandic acid B on TGFB1 gimulated hepatic gdlate cdl activation and its intracdlular
signaling LIU Chenghai ', LIU Ping, HU Yiyang, ZHU Dayuan.  Irstitute d Liver Diseases, Shanghai
University d Traditional Chinese Medicine, Shanghai 200032, China

Abgract Objective  To invedigate hepatic gdlate cells (HSC) regonses a different differentiation
gages on trandorming growth factoB 1, and to ducidate the mechanians of saviarolic acid- B (SA-B) , a water
luble conpound from Salvia miltiorrhiza , againg hepatic fibrogs, rdating to interference with TG 1 dimulated
HSC activation and intraceluar sgnd transduction via Smads Methods HSC was ilated from rat by in stu
perfudon of liver and 8. 2 % nyconderz gradient centrif ugetion , and primarily cultured on uncoated plagic for 1 d,
4d and 7 d regectivdly , which represented quiescent , intermediate and activated pherotypes The cells were
dimulated with 100 pnol/L TG 1, cell phenotypes were observed under inverted microsoope O -actin expresson
was checked by Wesern biot, and collagen secretion was measured with [PH] proline incorporation and
oollangenase digegtion , then HSC at one definite differentiation stage that responded mog sendtively to TG 1 was
sected as the cdl nodd for the following gudy. 0. 1M nol/L 1 mmol/L SA-B was incubated with HSC and the
cdl proliferation was measured by intraceluar [*H] thymidine puse SA-B was d incubated with TG 1
dimulated HSC, the oollagen secretion was measured as above O -actin and plasmin activator inhibitor1 (PAF1)
were checked with Wedern blot , anda1 (1) procollagen mRNA levels were andyzed with Northern blot  The
cytoplasmic and nuclear proteins were extracted, and cytoplasmic and nucdear Smad2, 3 expresson and
phosphonyiation level s were measured with Wedern blot Results  As culture duration prolonged , HSC pherotypes
underwent activation gradually , acoompanied by the increase ot -actin expresson and collagen secretion TGS 1
increased the basd oollagen levds a dl, d4 and d7 by 1286 %, 207.7% and 188.2% o the control
repectively , while d4 HSC had the mog senstive regponse, and thisintermediate HSC was used as cdl nmodd for

: (39825168) (39970899)
:200032 ( ) ( )
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the following gudy. Except 0. 1 mnol/L-1 mnol/L SA-B caused partsof HSC death, O. 1 mol/L-10p nol /L SA-
B had ro irfluence on cel shape, but decreased HSC proliferaion in a dose depend manner , by 76 %, 601 %
and 47.8 % of the control regectively. 1 nol/L-10M nol/L SA-B remarkably inhibited the collagen secretion of
TGP 1 dimulated HSC by 68.6 % and 56. 1 % of the control , PAF1 and0-actin expresson , and dowrr regul ated

a1(1) pro-collagen gene expresson 0. 1M nol/L

10U mol/L SA-B decreased the cytoplasmic and nuclear

Smad? ,3 protein expresson, epecidly inhibited Smad2 phogphorylation and nuclear trandocation Conclusions

SA-B obvioudy inhibits intermediate HSC proliferation, decreases TG 1 dimulated HSC activation and metrix
protein and gene expresson, and inhibited gimuated HSC Smad?2 ,3 protein expresson, phogphorylation and
nuclear trandocation The inhibition of TGP 1 sgnding in HSC and its hiologica regonses is the inportant

mechanian of SA-B againg hepatic fibross
Key wor ds

Liver cirrhods;  Sdvia miltiorrhiza;  Receptors, trandorming growth factorbeta;  Sgnd
transduction
(x3] ’ (PAF1)
, , American Diagnogtic Northern
B (sdviaolic acid B, SA-B) Ambion
(4]
(581 1. cDNA a1(l)
, Sutharmpton Arthur ,
; SA-B EcoR | Hind 11l 2% ,
, , 400 bp a1(n
, cDNA B- cDNA Contech
(=a1 (HO) , [#P]-dCTP
B1(TG~ cDNA
B1) HC 2. : [10],
TGB1 - Smads 500 600 g D ,
: , 2 mg/ m 100m 0.3mg m
HC, TGH1 , SA-B 200 m , 8.2%
TGP 1 HSC Nycodenz (1450 r/min, 20 mn, 40 ),
Smad2/ 3 ,  10% FBY M199
: SA-B TGB1 HC 5x10%/ ml
, 0% 95%;
90 %
, 2 3
1 ‘SAB, CssH30016 , 3. TGB1 : MEM
718, , 2 , 0.3% MBS M199
80 % TGB1 5mml/L HA , 100 prol/L
2. 1199 (Medium 199, M199) 1 s 0.3% FBS
MBEM Nycondenz Life Tech . M199 , O01lppol/L 1
E v Roche TGH1 mmol/ L
R&D J3H] [2,3,4,5%H] 4. : MEM ,
[32 P]-dCTP cDNA SA-BO.1pgnol/L 1 mmol/L 0.3 % MBS M199
Amersham RNA 4h, [*H] (74 Bg/ m) (1
Qiagen a- dgma , Md=37Bg , 16 h ,
Sma? Smad?2 (P Smad?) cm
Transduction L aboratoies ,Smed3 Zymed 5. : [*H]



2l TG$1 0.1pnol/L 10

Mrol/L SA-B 0.3% FBS M199 24 h,
18 h 185 Bq[*H]/ m
: 2: :
: ( ),
, dom dom
dom
6. Wedern a- PAF1
: TGHB1 O0.1unol/L  10pmol/L SA-B
24 h, (20 mnol/L Nad , 10

mmol/L KA, 1.5 nol/L Mgd,, 10 mrol/L Hepes,
pH 7.4, 1% Triton X-100, 1.5 nmol/L PMSF)
, , S0Mg
10% DS PAGE ,

, 5% BST (MBS + 0.1%
Tweerr 20) , a- (1 400)
PAI-1 (5Mg m) , , HRP

, ECL (Ferce )

7. Wedern Smads
TGB81 SAB 24h
MEBEM 2 TGB1
SA-B M199 15 min
(20 mmol/L HEPESpH 7.9, 10 mmol/L KA , 0.1
mmol/L NavO,, 1 mnol/L EGTA, 1 mnol/L BEDTA

0.2% NP40, 10% , 1 mnol/L PMSF) ,
10 min, (8000 r/ min, 2min, £0C) ,
( 420
mmol/L Nad , 20 % , NP-40) ,
30 min, ,
, S0Mg
12 %DS PAGE , ,

:Smad 2 (1.25p¢ m) Sred 3
@.5ug m) PSmed 2 (1 200),
Wedern
8. Northern I MRNA
TGP1 AB 24h RNA
RNA, 150g 1%
: : 42C 30
min, [#P]-dCTP a1(l) cDNA
42C 0.2xSC/ 0.2% DS
X 0.5% DS
, [#P]-dCTP B-actin cDNA

HSC

, 1d4d
128.6 % 207.7 %

1 TGB1

HSC

HSC
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HSC TGP 1

7d

7 d HC

188.2 %, 4d

TGB1 4d
(1, 1

- “ - 47 000

14 HS! I HSI

;+ 100 pM TGRB1

1d 7dHCo-
(Wegern )
1 TGP1 1d 7dHSC (x%5s)
[3H] %(TGP1L /
(o) )
dl HC 6 804 + 274
TGB1 6 1200+ 708 129+ 89
4 HC 6 2966+1 701
TGB1 6 6160+1123" " 208+38
d7 HC 6 2580+ 767
TGB1 6 4583+1 467 ° 183 + 68
: ,F=13.81,565; P<0.0l," P<0.05
( ) ,TGB1
,F=0.77,P>0.05; TGB1, F=4.38, P <0.05;  F=
43.83,P<0.01)
SA-B
O.1mmol/L 1 nmmol/L SA-B
, [°H]

17.9% 12.7%,

0.1 nol/L  10M nol/L SA-B ,
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[®H] 76 %
60.1% 47.8%, ,
0. 1M mol/L  10umol/L SA-B(  2)

2 SAB 4dHC [3H]
(xxs)
cpm/ SA-B/ (%)
4 9627 +£943 100
SA-B 0. 14 nmol/L 4 7320+481° 76+5
SA-B 1p nol/L 4 5785+617 " 60+6
SA-B 10d nol/L 4 4605+869 " 48+9
SA-B 0.1 mrol/L 4 17204569 * 18+6
SA-B 1 mol/L 4 1218+479 " 13+5
: . q 6.751 11.251 14.689 23.128
24.595, " P<0.01
SA-B TGB 1 HSC
PAIF1
TGH1 HSC PAIF1
, 1 10p nol/L SA-B TGP 1
0. 1M nol/L SA-B
( 3, 2
3 SA\B  TGEB1 4dHC
(x+5s)
[3H] SA-B/
(v ) (%)
6 3079+1357
6 6080+1018 100
SA-B 0.1 nol/ L 6 5988+12368 97+22
SA-B 1hmol/L 6 4225+853" 69+14
SA-B 10M nol/L 6  3456+1377" " 56 + 22
,q=57362P<0.01; q=

3.546 5.016, " P<0.05, " "P<0.01

i1, 02, (100 prol/L TGFB1) ;3,0.1
prmol/L SA-B ;4,1pnol/L SA-B;5,10pu nol/L SA-B
2 SAB TGPB1 4dHSC PAF1
(Wegern )
SA-B TGP 1 HSCa -

TGH 1 HSC a- ,
I mol/L 10M nol/L SA-B
o- ( 3
' C— o — - -
1 2 (100 pnol/L TGB1) ;3,1dnol/L
SA-B ;4,100 mol/ L SA-B
3 SAB  TGB1 4 d HO-
(Wegern )
SA-B TGP 1 HSC |
MRNA
TG 1 5 HC |
JAMmol/L 100 nol/L SA-B TGH1
( 4
... —
= W5 14 .... - 201 kb
1, 2, (100 prol/L TGB1) ;3,14 nol/L
SA-B ;4,100 mol/L SA-B
4 SAB  TGB1 4dHC |
mMRNA (Northern )
SA-B TGP 1 HSC Smad?/ 3
Smad?/ 3
) Sred
Smad?/ 3 , )
Smad?/ 3 TGH 1
HSC Smad?/ 3 ,
Srad2 1P mol/L
10p nol/L SA-B TGB1
Smad?/ 3 , )

Srad2



a.Smad3 T —

hSmadl -

vt e SO0

- e e s W SN )

c.P-Smud? | - - - <« 58000
- il "- fa
a. Sred3 ;b. Smad2
iC. Srad2 11
22 (200 proi/L TER31) ;3,3 :C. 1pmil/L
SAB ;44 :Apnol/l. S5 ;5 5 10} nol/L SA-B
5 SAB TGP1 4dHC Srmad2/ 3
(Wegern )
) H$ 1
1H$ 1
=1 (1)
, a- (2
(3)
) PAIF1
TG 1
: Hsc o M
HSC , ,
[8]
TGB1
15181 TG 1 HSC ,
HSC TGH1
HSC )
TGP HSC
[8] '
s ,HSC TG
, TGH1
, HSC TG 1 :
TG 1 ,
TGB 1 HSC ,
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HSC ,
yA-B
HSC , HC
SA-B TGB 1 HC a-
PAIF1 , |
) , SA-B
TGB1 HSC
TG
: W7o ,
(TG type I/ 11 receptor ,
BRI , Srads
Srads 1 (1) T E
B1 Smad?/ 3; (2) ,
Smadd ; (3) , Sred? Sred2/3 BRI
Smad4 , ,
, TGB1
HSC TG / Smads
[16 18] TR 1 HSC
Smad?/ 3 , Smad?2
, HSC
, HSC TGB/
Smads SA-B TGB 1
HSC Srad2/ 3 , Srad2
, TGB 1 HC
, SA-B TGB1
HC
Smad?/ 3 , TGB 1
HC
TGB1 )
, SA-B HC
TGH1 ,
TG 1 HC ,
HSC , ,
SA-B HC TGHB
1 .
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