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Salvianolic Acid B and Curcum in Inhibit the Phosphorylation of Extracellular Signal Regulated K inase in
Rat Hepatic Stellate C ells

CHENG: Yang, PING Jian, LTU Cheng, TAN Ying-zi, CHEN Gao-feng (No. 2 Department of Liver Diseases, Shuguang
Hospita l Affiliated to Shanghai Univesity o f TCM, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To study the effect of Salvianolic acid B ( SAB) and Curcum in on the proliferation, activation and extra-
cellular signal regulated kinase ( ERK) in rat hepatic stellate cells. METHODS Rat hepatic stellate cells ( HSC), T6, were cultured
and treated with SAB or Curcum in according to the experimental protocol. The inhibition effect on cell proliferation was detem ined by
3-(4,5-dim thyl-2-2 thiazoly) -2, 5-diphenyl-2H - te trazolium brom ide colorimetry. Cells were harvested and lysed to extract total cellular
proteins. Proteins were separated by 10% sodium dodecyl sulfate-polyacrylam ide gel electrophoresis, and the expression levels of a
smooth muscle actin( a-SMA), type I collagen, ERK and phosphorylated-ERK after drug treatments were detem ined by Westem blot.
RESULTS Curcum in inhibited HSC proliferation in a dose-dependent manner. Both SAB and Curcum in reduced the expression level
of a-SMA significantly ( P <0.01). SAB had no effect on the expression of type I collagen ( P >0.05) while Curcumin reduced the
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expression of type I collagen significantly ( P <0.05). Both of SAB and Curcum in had no significant effect on the ERK expression level

(P >0.05), but significantly reduced phosphorylated-ERK expression level (P <0.01 vs. P <0.05, respectively) . CONCLUSION

SAB and Curcumin could significantly inhibit the proliferation, activation and ERK phosphorylation.

KEY WORDS: Salvianolic acid B; Curcumin; extracellular signal regulated kinase; phosphorylation

JAET 2 Al 2 5 TG ek 40 03 )5 e AR s O RR 7E ki
FEH AR ( hepatic stellate cells, HSC)TELITH /1L A
WURET S e AN M 2RI 40 B S 5 0% I A A7 4R 3R AR R
TNk RIE o FHNULE B A (a smooth muscle actin, a-
SMA)M&%H@.&I‘%D‘E ( extracellular matrix, ECM)/EEEiiﬁgl
Z U BRI AT A B 25 P EE MR R T RO
SR BT L A 259+ 5303800 . FH S (Sakia Milti
ormiza Bunge)%ﬂ%ﬁf ( Curcuma Longa Linn)& N H D1 218 A
FG AL IR 25 T BRI B R MR R &,
P& B ( salvianolic acid B, SAB)%%HEE () Rk
73 EHE (curcumin, Cur) & M E B PRI £ 1 |
Se R BRI PR RS U AR S AR SABAI Curkf
HSCH 22 345U 3G A0 2 (1 B 5 1 i ( mitogen activated pro-
tein kinase, MAPK)*%H@&I‘E%W%?&% (extracellular sig-
nal regulated kinase, ERK)IFI3MWY AR R PR £T 4E1L (1) 5%
T2 IFH] 2 1) W HEAE HIHLA
1 MESTE
1.1 ME
L 11 KRR K BUIF AR 40 bk Hsc-Te,
5 [ 0 AR AR JE Y2 TH 4 Ll S B= Bt JFE 9% F 92 o0 Scott Friedman
PG AP H R L MR Sva0 ke SDRREUIT
AR AN ST T R AR B Ok AL A R A i
112 EERUH  curddlX o T BN 368. 39,0 A K H
Sigma AT, SABHMIN 4> A 718, M Bl 2B g2y
YR SR SR BEE R (¢ Hy MgO, )il
MET 80% . VU HFEAH 2 M 2k [ 3-( 4, 5-dim thyl-2-2 thiazoly) -
2, 5-diphenyl-2H-tetrazolium bromide, MTT JN Serva 2 ] ;7
i, DMEMIEFREFHR A GibeoA |l i JGAFMLEIW H Hy-
clone AT ,

B EBEHNHIF (complete mini) A Roche X &l F= ol . TG
HAAESNN Fementas A7 /= . BPLAR BRIRZ 5
BEDULAR EE Merck AR, ANRPURE a-SMARIEREDL
W WE Sigma A . RPN ERKI Z W BEHUAE VNERPIK
FRERIL ERKL /2( p-ERKI /2) L se Pk JHHE i 42010 4 Bl
PR 4 EP P s B nbt il Eyia e wkE adich
Santa CruzZ2A Al = fh . /N ERPUK B B-actin B 58 B U441 B
REp A\l . e H E BRI &, BioRad A H 77 . ECL
WestemEN G RIGIAFIE B PIRCEA T . HAH A A 7
Hréat
1.1.3 SER M Ay B IR IR L E Coming 2
A= . co, 5% 37 48 Fl HEALFORCE R #) %2 4 fE | 4l
Hemeus 2 A 1 . Labsystems Multiskan MS Microplate Read-
ersF =G . XDS-1 BRI E AR Z2 WA HPOG A A |
B 25242508 20074F 4 SR 24858 24

R WA ,')@ﬁ‘]jé Gilson A F) . Westem blotH ¥k % % s
JWH BioRad2A# . 2 H FR-980 B0 &40, Bilg &= H R
HAMWAFA .

1.2 J7ik

1.2.1 KR HSC-TeMF7%  HHFEMAEUE 10%64F
ML DMEM 5835 3R 538 S e Fp T 51 J- 1L, 37°C , 5% CO,
REFRFARETE A0 WAk T3 B0 K i SR Ak RS IR R
UM, 96 FLEFFEMAEFL 100 BL, 60-mm &5 37 ML4F ML 2000
BB FRIIE IR AR A ik 80 % HEATSEL .

1.2.2 2 AU TE M BRI 1 < 10* /LB
PERERN T 96 LIS IR , 24 h /o HARMLIE 35 7R W 35 7% 24 h.
R Curfli ] — A EETEHN ( dime thyl sulfoxide, DMSO)B)¥%if:
M 2% FBS + DMEM 5 78 3 Fi B L 23 73 T A 10, 20, 30, 40 Al
50 Wmol/LALJLAN M BERIOREEZ D> 2 ~34L I 6 24 40 iy
XTI L INZARETE 24 nin BIVEAH 22 BT N GAN B A
B IE G B A S ) . 22 5 IR LN 5 mg/mL
M) MTTIEAEA 10 WL AREENRE 4 b, W3T LG MY W
BEPR 2 v iR R 5 AE B AR A 570 nm 9% K ABMSE AfH . SAB
AR MR 5 1R I R 2 WA BT B AR 4R 2

1.2.3 ZWh) a-sMA. KR ERK RIBE R b ERK 151
1.2.3.1 AWTHAHL ARERN T comm 557 ML ALY
MTTZ RIF S REEES R O cudfl  DMSOBh¥ | G (i i
KRB &30 Bmol/L, SAB LA JC I K% 97 Wi B¢ &8 1
Wmol/L?! AFEEFRIMINA G 255595 2 m LI H 24 h.
1.2.3.2 AIRSEAMER SENE 29T WA K)E .
FBEFE L ATA ) PBSYE G P I, 0 4h I 24 A8 M B G
R . Al ] 7 B SR b (4] R N 1.5 mL
B R 4CHEE 30 ming RS 4T, 12 000 r/min, 50
15 min, N EWGHUA AR E T, - 70CORAEAFIN . B
Eff FHH Bioc-RadA F] DC Protein Assay Reagent?’f@@%ﬁ(
690 nm P A E .

1.2.3.3 BAHK BHEBESEEEM 6% 10%0 3K 10
mLF 5% BRI 5 mL K E AR EAAHEEREAE 1 /4151
FERM MBS S, 100C IR 5 min DU AR 200
WG ERE BN B kA indE & kol B A B A
80 V,HLVk 2 ~3 h. BBRECH | B R KN I R A R
CRYE R W LA AR LT e 3 B TR AR G &
R, 4°CL0.22A%0 1.5 b FEIBEES RS, E B T OKBE 5 min,
PL 5oL IE 9 =14 iR ACPRRIRIEY 1 h.

1.2.8.4 PURPUEINY B 0145 RS 704 AT, 20 0 N
WA L[ B-actinDTIE (1:5 000) «a-SMAPLAE (1:5 000) .1
RIS JR YT (11 200) « ERKI 2 50 BEHUAR (11 500) FIBE R 1k
ERKI 2P0 (1:200) 110 5% i B 938 TTBS (0. 121%

Chin IMAP, 2007 April, Vol. 24 No. 2 .+ 97



Tris @ % NaCl Q 1% Tween-20 g 7 5) 4C J% KL 7 .
TTBSHEME 3Kk AR &5 &1 WL, 285 I Bl i b4
ki 15T (R PRG0N R I 25
& 1L, 102 000~ 5 000) (¥ F6 Jii Mg @k TTBSHL, = K
FRERYRE 1 hJa, TTBSTEME 31K4Y 30 min FR &AL &
147 .
1235 ECLE WX IMEEEM ECL(A B)RMIES,
KR A TmndUH, IREFIBEE O, = B S X &R H
BRI G,BEE 2~ Smin REH XL B EXE |
m i KYE, BT . S IESCHR ATk ) H bR 4 0 P 115 00 B
PRI E K EE I A 2/ B-actnEATR IE 44T .
2 HEEIt 5

FAMEE UL B SR (2 L) R, K SPSS
10 O AFELHEAT 7 229307, P < Q 0524 22 A7 S35 1k
3 &R
31 CurfllHHERIH] HSC 38 5

MTTHH &L, 10 20 30 4Q 50 Hmol/L ) CurX] X i
H SC=T 6 41 o 45 58 (¥ 410 il 4 FH 52 500 0 otk 448, 150 80 93l
BN EAREMELS G GHIER I A 10~ 50 Umol/LIf) Cur
X HSCE AW R . 2 5IER 1 Bmol/L A SAB™ A
30 Mmol/LTF] CurifEA7 54 se 5, WA 1.

1.2

o

0.8
b
< 0.6

0.4

0 y p
0 10 20 30 40 50
WREE /(4 mol /L)

B 1 WA HSC-T6HH M H 5 it s i (MTT b ik )
Fig1 Effect of Curcum in on the proliferation of HSC-T6(MTT
colorm etry)
32 SABA CurdWilil HSCHEAL

W estem blot&5 AT 1 Bmol/Lf) SABAI 30 Hmol/L )
CurdJfie s B HPRC a-MA E A MRIEKT (P < Q01), 32
JNIX PP AT LA HSC g4k, WL 2.
33 SABF Curkf HSCHEIE EQM B4t

Curlit FFFE BRI RIS (P< Q 05), #2778 Curiliid
0k TR DA A e ) BV AR R . T SABOH 1R JK:
JR MR IEF AR (P> Q 05), HEM SAB ] HEM L5 EQv
rh A gy T A HE AR (LI 3) .
34 SABHI Curk] ERK FIRRZ{L ERK (1520

SABAI CurXl ERK 5 [ RIE KV I LW (P> Q 05),
TEEREAC T @81 ERK SR A RIEKFE (P<Q 0l vs P<
Q 05), ¥R 2P RENE 4] ERK 8 R1L (WLIE 4) .
. 9ge

Chin MAP, 2007 Apri] Vol 24 Na 2

Con SAB Curcumin

e

1-SMA. 42. 0X 10

SN~

[(3-actin, 42. 0 X 10

——

0 S e

} h m

ntrol imol/L) I n/(30 pmol/1
B 2 FIZ8EE BHEEREN a-MARIEAKT M0

Fig2 Effect of SAB and Curcun in on the protein expression
level of a-MA

(A) EFR a-MA A 230, B0 AE 0 N Z I B-actin 4%
(B B-actinfZ LM a-MA MR FIER " P<Q 015X LA
253

(A)Top panel shows €-MA, bottan panel showls B-ackn; which was used
as an mtemal contro] ( B) Relative expression level of a-SM A were deter
m ined relative 1o B-actin ** P< Q 01 vs Control

Con SAB -Curcumin

Col 1,260 X 10

[(-actin, 42. 0 X 10

Control AB/(1 umol/L) Curcumin/(30}
B 3 S8 B A PR R A R
Fig3 Effect of SAB and Curcum in on the protein expression
level of Collagen 1
(A) LA PRI 4, T AN Z I B-actin 4647 (B)
B-actm b IERY TRLAE JEUHI A R 35 5. P> Q0550 I 4LAA HE 4%
T P< Q050 BRALAT LA
(A)Top panel shaws Collagen | bottan panel shovs B-actin which was
used as an intemal control ( B) Relative expression level of Collagen 1
were detem ined relative to B-actin© P> Q 05 vs Contro]*~ P < Q 05

vs Control

HE ISR 2522 2436 200745 4 55 24555 23]



BN EAS i

i

4 FIZWR BHEHFEN ERKIHRIL ERKEL KN
P!
Fig 4
level of ERK and phosphorylated-ERK

(A) EFh ERKSCA P AR ERKACH , TN S I B-ac-
tin 4kl ; (B)YEH B-actinfZ IEM) ERKFIBFER L ERKANXG KIEE .
P>0.05 5 AR, " P <o0. 01 HXTRAAMELE """ P =
0. 04355 % LA AH LL 8%

( A) Top panel shows ERK, middle panel shows phosphorylated-ERK, bot

Effect of SAB and Curcumin on the protein expression

tom panel shows B-actin, which was used as an intemal control; ( B) Rela-
tive expression level of ERK and phosphorylated-ERK were detem ined
relative to B-actin. ~ P > 0. 05 vs. Control; ~ " P < 0.0l vs. Con-
trol; " © " P =0.043 vs. Control
4 iTig

JH- 5 AR 2 25 Pl P T 110 3 ) 2 2% iy 4 BRAR
BRI TE A A [R] AHCAS [ 95 BRI 47 240 D A= 19 36 ) i 42
A& HSCHiH . HSCAENL T Disse [ BT —Ff A ST 40 i |, 1E 5
TEHL N AT SR WA 5 HSCH A4 1 145 Al AUtk
a-SMARIEE HSCHOR MR EZ i & . RIEE EcM T
FERS AR R 2T R R AT A
Ji J R S A e AR AR AN 1R AR R JHE AT 4 A i 4T 4
B RR ) R B oy 2 — . A 1R I B s AN A AT B /b
ECM L5 B3 36 vl Lk /b msclyit—adi 13 KR
HSC-To il i K Sva0 %4 K HSCIT ALY R BLAL 435
IR HSC, 2 BT I JEAT B 21 2 40 B 90 1) 40 g B 230 000
P2 LT RSP e 25 W FH 2 24 120 T 22 s e dt
JHF 27 A0 1 A A AR R S R T U7 ] Hsc i
B M ECMAE A B AR i va o7 M E BESRmE U REAE I
SABHA —E MBI FHAAEH . curkl W& ALK . DR
FPFUBRECE R A EOIG 2 05 5 000 RS A A IR
FAER U IT REE T I UL D B ARIGIE IK 1 viE S
B RN MAPKAS S8 B o ERK M AN 4L .
HE AR 252 24 20074F 4 A 2455 2

RN R Ry N S BRI N I R R s e
KL A RIS 5 SR A B AR 1 A 2 08 500
%2 B AN e OB AL IR IS 15 5 £E 4N Py £ 328 I
B L A6 H S D S SO DR 3RO RN A Y B i ) AR R
MAPK & Z P55 A0 s L [l % . ERKZ H WM& Hsc
IG5 IR R B AL AR R Bl B R & MAPK
15530 I ) 5 R 28 i S S 0 N i 22 Y R A
TN R B OT R S A R T LUK 40 i A B
RIFEERW . APFFCRIL SABM curBE #8175l Hsc
I TE GG BA R B s ECMS A 38 7 1 38 2 REAE 41 i ZK T
RIETUEF 4k 0N, W4 % ERKAR 5 804 16 E A0
il ERK I BERR A A1) 40 HE M P 3 11 0 T 47 4 A0 250, 55 40 )
ERK B A NI H T 2 IME Sl A ¢, ERHT
HSCIFHZ BN LRI 2 2 & fE S 2@ MM 1Y, ERKIF
e HSCHR I SR ) —Jm g (RO, AT 4 fk I R AR
PURIRR I 2 ) X2 H TSR — 5907 ROF A BAR Y
AHFFRIL SABFI Curkd K I i b5 R WA T2 1 I FAS 58 4 —
FABUEE TIX AL, 28R S A A scs A& w1
fie s LU 24 o A A% BREfE 0 5038 B R BT AT it 25
YT RS . B2 SABAT CurfE HF 41 4E AL i 36 97
HATWKI N A AL 25 i ABEIT 5 246 R AL
A RFRN I

Z %3k

[1] FRIEDMAN S L. Mechanisms of disease: Mechanisms of hepatic
fibrosis and the rapeutic implications[ J]. NatClin Pract Gastroen-
terol Hepatol, 2004,1(2):98-105.

[2] XUL, LIU C. ‘Effect of Effect of salvianolic acid B on the prolif
eration and production of extracellular matrix in passaged rat he-
patic fatty-storing cells[ J]. Chin J Hepatol("HAEATFIEE A& ) ,
1996,4(2):86-89.

[3] CHENGY, PINGJ, TANY, etal Effectof Curcuma longa Linn
extraction on the proliferation and activation of rat hepatic stellate
cell J]. World Joumal of Infection(H FH/& 424 & ), 2006, 6
(1):19-21.

[4] CHENGY, PING J, XUL, etal Curcumin inhibits the activa-
tion matker of hepatic stellate cells by up-regulating the peroxi
some proliferator-activated receptor ¥ [ J]. Chin J Pract Intem
Med(" E S R ) | 2006, 26(24) : 1937-1940.

[5] VOGEL S, PIANTEDOSI R, FRANK J, efal An immortalized
rat liver stellate cell line ( HSC-T6): a new cell model for the
study of retinoid metabolism in vito[ J]. J Lipid Res, 2000, 41
(6):882-893.

[6] CHENG Y, PING J. Salvianolic acid B and Curcum in reduce the
phosphorylated extracellular signal regulated kinasel /2 expression
level in rat hepatic stellate cells[ J]. J Gastroenterol Hepatol,
2006,21(S2): Al45.

[7] LIUY, CHENH, JIANG Y. Protective effect of curcum in on ex-
perimental liver injury in mice[ J]. China J Chin Mater Med(H

25745 ), 2003,28(8):756-758.

Chin IMAP, 2007 April, Vol. 24 No. 2 © 99-



PINZANI M, MARRA F, CALIGIURI A, et al Inhibition by
pentoxifylline of extracellular signal-regulated kinase activation by
platelet-derived growth factor in hepatic stellate cells[ J]. Br J
Phamacol, 1996,119(6):1117-11124.

SAXENA N K, TITUS M A, DING X, et al Leptin as a novel
profibrogenic cytokine in hepatic stellate cells:” m itogenesis and
inhibition of apoptosis mediated by extracellular regulated kinase
( Eik) and Akt phosphorylation[ J]. FASEB J, 2004,18(13):

1612-1614.

[ 10] MARRA F, ARRIGHIM C, FAZIM, etal Extracellularsignal-

[11]

rgulated kinase activation differentially regulates platelet-derived
grow th factor’s actions in hepatic stellate cells, and is induced by
in vivo liver injury in the raf J]. Hepatology, 1999,30(4):951-
958.
MARRA F, DELOGU W, PETRAI I, etal Differential requir-
ment of members of the MAPK family for CCl, expression by he-
patic stellate cells[ J].- Am J Physiol Gastrointest Liver Physiol,
2004, 287(1) : G18-G26.

Wk H 1 < 2006-06-04





