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Effects of salvianic acid A ( danshensu ) on proliferation, activation and

TGF B /BMP receptors in hepatic stellate cells
WU Peng—yu,et al
(Department of Gastroenterology ,the Second Affiliated Hospital , Chongging Medical University)

{ Abstract JObjective: To investigate the effects of salvianic acid A (Danshensu) on proliferation, activation, expressions of TGF B and
BMP receptors in hepatic stellate cells, and the possible mechanism. Methods: LX-2 cells were cultured in vitro, and devided into 5
groups: normal control as group A, 5 ng/ml TGF B, treatment as group B, and salvianic acid a groups with 0.25,0.125,0.0625 mmol/L of
salvianic acid A and 5 ng/ml TGF B, as groups C1-3. After 48h treatment, cell proliferation was measured by Cell Counting Kit—8. The
expressions of o —smooth muscle actin  { @ ~SMA ) was detected by the immunocytochemical assay.Expressions of TGF 8 receptor I , II
(TBR I, II)and BMP receptor I (BMPR II ) mRNAs,were detected by RT-PCR. Results: The proliferation of LX-2 treated by
TGF~ B | was not significant different from the control group, salvianic acid A suppressed the proliferation of TGF- 3, treating LX-2 in a
dose~dependent manner (P<0.01), and also the TGF- 8 ; inducing activation. Expressions of TGF B receptors decreased and expressions
of BMP receptors increased dose~dependently (P<0.01) after treated by salvianic acid A for 48 h. Conclusion: salvianic acid A inhibits
the proliferation and activation of HSCs possibly by down-regulating the TBR I , Il expressions and antagonizing TGF B induced
down-regulating the BMPR I expressions.
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HARFE TCF B H i b7, ARSLIIH 3 WSS E X TGF B
AbFRAY HSC HEFE G4k, LA KXt HSCTGF B 3244 & BMP %
{RFTA R, #—3 EHAS BRI A LB

1 MEEFE

1.1 ##

LX-2 4 F i B A 924 7, DMEM T#16 A
% Hyclone A H] , B4 MLIH W A AT M ZEH A A A A
TGF B 1 1 A 3£ E Peprotech 247}, FFSE W A AR 2 ke
YIS F;CCK-8 W B A B R AF RILA o -SMA Hi53
PR R AL BB AR 7], SP S 414k & & DAB &
G R & W B AL A2 £ A FGRNA 28U R L RT &
PCR {778, Marker 1) H KIEF YA . PCR 519 KE
FEYAFRITE B
1.2 LX-2 mAsd

LX-2 Hy A ST RGN HEFESL SVAO J5 £ M B 100 75 i
SRR ALY, F4& 10%FBS i) DMEM 7E 37°C,5%
CO,, TRANE B AIEE SRR NG BERE 3R, FRAAE K BRI,
HHPEIEE 709%~80%LL LAY, Y 0.05% 8 L ERA RN L4,
e 1:3~1:6 AR, BUSTEUE KM A T8,
1.3 F&F AR s

FBE 4 FRCHOs, T8 198, A OHHR .
FREX 0.8 mg IS EBKRE T 2 ml DMEM %+, B A% 2 mmol/L

FIFSEIFR, 2 022 wm IEEMERE 4CHEET T 1 F
N, i B L R TAER
1.4 %ERasu
A B (RN IR ) AU A DMEM 353545 ;B 4H(TGF B
ALFHL ) : DMEM HiI A LR E R 5 ng/ml B AFEH TCGF-B 5
CH(TGF B + FI B B S ) . ZRLFEHETRANTT S
F MG HSC HEFEA RAE W , 76 DMEM AR AZRYRE N 5
ng/ml I ANFEH TGF- B, F LI 0.25.0.125.0.062 5
mmol/L A3 BIMAFB R TAER ) 451k c1-3 4,
1.5 FA5ZAMIF 2R MG F e
AR 1 x 10° ~/ml #FP T 96 FLAR, L 100 w1,
TR LK T 60%~70% @G FEBTF 22 L 4b 3 24 h, L
MAEREFRIIF A IMALLBLE 53 BIVEM 48 h, A E 6
L. Fl CCK-8 iEHFAASERT LX-2 B
1.6 FHARFE T TGFR R NT 2R mabid e Hoh
LR T 24 FL TR A A K & 70%8 A B BT RI2E1k
A3 24 n, BT MR SIS A L E E/EA 24 h,
BHR 3 MES. AARPELERAERNEH o ~SMA
HFRk,
1.7 A& I 2K w50 TCGFR/BMP %4k & ik 69 %R
YR T 25 ml B30, 2048 4b P 5 A TAKARA
RNAiso $2 B 40 /il & RNA,RT-PCR &M &4 TRR T,
TBRI ,BMPRIl mRNA #yRik, #HE 1 KT RA.

&1 PCRENMGREREEHE

=47 (bp) BIYF 5 BKIRE(C)
TBRI F 5’ _GGCTCTGCTTIGTCTCTGTCAC-3’
(336) R 5’— GGTCCTCTTCATTTGGCACTC-3’ 363
TRRI F 5’ -GAAGTCTGTGTGGCTGTATGGAG~3’
(327) R 5"~ GCGGTAGCAGTAGAAGATGATG-3’ S
BMPR II F 5’ ~CATAAGCGAGGTTGGCACTATC-3’
272) R 5’ -CTGGGAACTTGGGTCTCTGTT-3’ 540
GAPDH F 5'~ GAGCCAAAAGGGTCATCATCTC-3’
(542) R 5’ - AAAGGTGGAGGAGTGGGTGTC-3 370

TEI At 1 95°C A 30, 1B K 30 s,72°CEEH 1 min, 3
35 MBI T2 1.5%BUEREEEBI LUK , Gel Doc XR R EGuAGH
B , Quantity One FAFHEAT /M , LARF N4 5 W Z:GAPDH
IR L (B A 2 B AT o
1.8 %itEamE

BABLA(x £5)F7R . SPSS13.0 #fd:4347, 4HIE R ik
iz P AL R T B R U7 224347, LSD— I8, P <0.05 N
FiFE L,

2 # R

2.1 FHAEFE ST TCFR ) 649 AT £ Ik 4m f6.3% 7 649 % vl
MR AL 4B 57 48 h S5, 1 FH CCK8 RRM R 6
AEINFE 1 FI7R. 5 ng/ml TGF B, 4b5H 48 h &, LX-2 4ifIfY

5 55 4 M XY PR A LA G I B 22 B, 8 % (0.25.0.125,
0.062 5 mmoVL) AL B , LX-2 HYEFEZ B &, 718 Hom
23 W13k 30.4% .23.4% .16.3%.
22 F5E A TGFB A eI AT 2R @A E Fh

WEEE AR B IE 1L 1X-2 AT RIBWER o -SMA, HiR %
BEFEEA, 2 TCGFB , AHF, o -SMA FiKH B 158, j
KPR, BRGS0 R WS TGF B, BEM
o —SMA ik, AT WL FFS BRI, R e RER
HiEAR . B, P ImagePro ST 6 AT, &
26 10D (B4 517 : A £H:0.025 + 0.009;B #H:0.146 + 0.021; D1
£H :0.062 + 0.004; D2 £ :0.076 + 0.003; D3 £ :0.085 £ 0.004,
% TGF B, A 3)5 , 10D (A3 i, T & 71 5 E R BRI,
10D {EZ /M P<0.01)(E 1),
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23 FHAFE AT TCFR 4% 09 I 2 4K fm I8 TGFB &% 4k % BMP FEBR . 28 TGF B AbHEE , LX-2 41 TB R T . [l mRNA ik

L SR A 458, BMPR I mRNA FRIEWES , FH2 3 52 70 G Aoffi o4 ek 2>
LI ERFREE S5 A2 GAPDH K RO FU(EfE R e & TBRI . MmRNA ik KiEi#E BMPR [T mRNAC( zz 2, 2).
£2 FSEHEX HSC HEHEEIFINE(x +s,n=6)
ZbFHZH W SGRE(E LIRS
G A R 064520017 = = o =
B 0.644 = 0.012: 0.1%
ci 0.449 + 0.007* 30.4%
2 0.494 + 0.010% 23.4%
c3 0.540 + 0.026° 16.3%
T + 3 TR A A O FE 1 O SIS (R 2 VR 5 B9 25 (E o A 21 - 4RI X HRZH ;B 41 : TGF- B | 5 ng/ml 20 ¥H4H ;C1-3 ili-'rrlr-s 5 ng/ml+ FFZ %K 0.25
mmol/L,0.125 mmol/L,0.062 5 mmol/L ZbFHZH . 54 Wi [A] LLASCR ] LSD-t 238 . a: 5 A 4 LHLH, P<0.01;b: 5 A 41 HhAR , P<0.05;¢c: 5 A 41
B,P>0.05;d: 5 B A A, P>0.05;e: 5 C1 4R, P <0.01;f: 5 C2 4 3, P <0.05
| SR '_'.'-31 e TN TR SR TN
.F*-w : iy v 82 .‘:':' v . S‘ e - " o 1a N N - ‘
Fp® P t : ‘5 .’t b, ,\ 8 & » f * 3 - "Avﬂdl.‘ .}"‘.*&'
d & 3% LN gt we \ AT s/l #
. 4: r ,A.l. “* . ‘._;4,‘ ., ® s ..‘ & F \\ll | - \/‘A‘
dia o Yo &, . Ao B e » o b T A
aded TR & AV b9 * &8l A ot G2 T el s C3
L O HR A ;B 4H. TGF- B, 5 ng/ml AEFH4H ;C1-3 2. TGF- B, 5 ng/ml+ F}Z%K 0.25

mmol/L,0.125 mmol/L,0.0625 mmol/L ZbHZH
B1  LX-2 48 «-SMA ®BLFEHE(SP i%,400 x )

x3 B5EX TGF-B,FESH HSC TR R & BMPR mRNA FiZBIZN(x + s,n=3)
MG 1~Lﬂurnm¥J{n /GAPDH)

Lh R4 — - — - —
TBRI TBRII BMPR I
A : ;).ZXX + (7).()?777 2 0.209 +ﬂ0“074 7(-).329 +0.010
B 0.604 + 0.02* 0.438 + 0.019* 0.194 +0.013°
Cl 0.461 £ 0.010* 0.323 +0.012* 0.273 +0.007*
C2 0.523 +0.016™ 0.365 + 0.021* 0.250 + 0.003*
C3 0.552 + 0.012%¢ 0.397 + 0.009* 0.226 + 0.01244

T« 28 TP A B R S S5 N 2 GAPDH WOGREI LA A 2 : 41X FR4H ; B 4H : TGF- B , 5 ng/ml ZbFH4H ; C1-3 4 : TGF-B 1 5 ng/ml+ F+E%E
0.25 mmol/L,0.125.0.062 5 mmol/L ZbFH4H . 220 Wi a] b 8K LSD-t 4856 ,a: 5 A 4 b4, P<0.01;b: 5 B 41 %, P <0.01;5¢: 5 C1 4H FbER,
P<0.01;d:5 C2 4 4L, P <0.01
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2 X240 HSCTRR | .TRRII .BMPR Il mRNA #&i%x
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TGF 8 EfEE MR gL+, 7 LAE R usc
TEAL, BE ECM AO-A BR300 , 0 R0 A S5 5 I o 41
it TG SHFMZAR TRRIGA G, B HERZ K
TBR I 454, 518 T ¥ Smad 2 TBERR AL, B4 ECM %5 5L
F4rih , GATFHSET TGF B #5531 HSC 54k , BUABLAT£F 4E £k
WITHEEN R T Z—,.

AR A RIS R ], FHE R A A I H HSC 1)
5 X S EORTT SR Y TG B X TE LAY HSC 35H T
B, AWFIESLT HESE, A TCF B 4 LX-2 i
By TR AR X R O B, A S B S
LX-2 ZHM 385 52 5 T BH B A3, Knittel 22" 3L, TGF B,
n] R 38 1< 3 1y /AR I A A 4 R T (Platelet—derived growth
factor, PDGF ) 3% A 23k , HE 38 HSC XTAMNE MR 225y R
PDGF H SR M: , 42 i M4 B4 RE B AEAS SR BG o by 2 41
P PDGF 5%, X ARG 2 FA B . TGFB M
FFer bt A S E RIS 30 HSC BYTE AL - 435 A hniis
1 HSC %, HSC {HfL/EFHIEMERIE o -SMA, BT iise
BALIBL MY LX-2 ik o -SMA KF, KRS E T L kA
HEEIMSH B TGF B FESH0 HSC IF{ik. TGFB 5 HSC 1/
TB R 445 T Smad 4+ FBEER L R (R HSC FELiy4:
YRR, AT RIS HSC P, TBR I M TRR
FIFRIZABII B IR, ATTE#E T T #F Smad 4r F HIBEER fL
FEENL K LAE T8 R K351 TR T2 0 1 4 {2 Ak
FHTERRB SRR, M E TGFR 3% 1k /Y 3 1k BE 16 I8
TGF B iEit Smad AR BIAER . 4TI L5 RAERT
BB bR, FSREAZEKTEN TGF 8 /Smad iB
%, BIAH TGF B ZARFK AW/ Smad2 .3 BERE 1L AT F
PEPEST HSC #3E L.

B A, L BMP RARR Kk A4 tb it G K,
VEIRIR R T BN & 18] EREF 44k, BMP 326 3RA 1) T A2
FERE A A1 AL INER TZ T IO ER Y, Wang SR TGFB AT LA
1AL BMP 2R MRIE T8, SIS LI BMP 2R T
VIR RER B LF HfL R R B 22—, 2599897 5 BMP 1k
LIEEM% TGF B MR HEILVERIMA, 5 TGFB ZikM
&5 SHLL, BMP 284 AR, BMP 565 BMP T #l%2
EE HE 1 RZAREERW TS THiE. 458
LA A FRZA AR A BMP T BUSZ 5K, T IR FH-& %) BMP
R RE MR, LREREHAAHAESS BMP
TR S TGP ZAME M E 2 AF, TCF B, 4bH
ZH#0 M BMPR 11 21550 2> 40 S R4 A B BB /0 T R L 1R
7™ BMP ZiR ) TR R 5 A 4R X%, FISEHIX
FhE TCF B, 513249 BMPR [ Fak N, fERTEF4E{bidfEsh,
SMEME BMP-7 B8/ HSC H ) Smad2 .3 =ik , 9 e R 43
WAUST o N S A ] BMP 324K A T I T B 5E I e hn
BMP {554 FIHI L 44k

HSC #E L R AT AR 4E L G B 2, rT ) HSC 9
L RITA 4 r M BRER R TN .. AR RBTSET

DI RSP AF A b A2 R S B B TGFB ., B
MU A TOF B Z ARk R8N BMP 32 (A5 00 Wi
TGF B /Smad {55 #Y Smad 7T FIEBEBR k., ATET4E
AEPIMRIAT Y E 22 TGF B A FEE 54 358 TGF B /Smad
B2 AN, B 5 ERK, p38MAPK 34 g B% 77 75 ¢ BK , 3F 7T 5@
i1 NF- k B 3P e e, XS R HITGE B
VEFRBIRLBE R Bt — 9T, LA BB I AT 4T AL i B IEHL
il
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