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Effect of Plumbagin on a-SMA Expressions in Human Hepatic Stellate Cells Stimulated by TGF-g8,
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[ Abstract ] Objective;: To observe the effect of plumbagin on the mRNA and protein expressions of
a-smooth muscle actin (@-SMA) in human hepatic stellate cell (HSC)-LX2 cells stimulated by transforming growth
factor-B, (TGF-B,) in vitro. Method; HSC-LX2 cells were cultured in vitro and divided into the blank group, the
model group, the high-, medium-and low-dose plumbagin groups (2.0, 1.5, 1.0 pumol +L™"). After being
incubated with each drug for 72 hours, the mRNA expression of a-SMA was assayed by RT-PCR and the protein
expression of a-SMA was assayed by immunocytochemistry. Result: Compared with blank group, the mRNA and
protein expressions of a-SMA in HSC-LX2 cells increased in the model group (P <0.01). Compared with model
group, the mRNA and protein expressions of a-SMA were inhibited in the high-and medium-dose plumbagin groups
(P<0.05, P<0.01). Meanwhile, there were better results in the high-dose plumbagin group (P <0.01).
Conclusion; Plumbagin could inhibit the activation and proliferation of HSC-LX2 cells and have certain anti-
hepatic fibrosis effect. The mechanism may be related to restraining the mRNA and protein expressions of a-SMA.

[ Key words ] plumbagin; transforming growth factor-8,; HSC-LX2; a-smooth muscle actin; anti-

hepatic fibrosis
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& H LR P AL ) e SE 92 52 06 v T AF 4k 1k (reactive oxygen species, ROS) , 4 5 4fi ffl )y 2 Ff {7
Bk Tkeda R ZEHF58°) B %, NADPH & 4k S5 25 5T B AR 4H i (hepatic stellate cells, HSCs)
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FOY AL 5 B B A E BT 2T 4L B . AN BF SR
FOH, AL FHER & NOX4 B4R 4m il 57, 5 vl fig 5 3
IR A =, HAEST Plumbago zeylanica & Wi 25
BHESEEY, XA A5 — U, 230 E DL T
ZHRMWERENERAGM, FETHMHE FELR
X KA HLRRIS TN S B2 45 Z P Ak 2% )4 o VAL PR
JEEAEPIZRER B G 0 —Fh, 2 B B R £
A By, H S R A 1, 4-25 ), = 4K
PREGERAE ARG S PEA . e kA B
S EAEPHER B A RSN HSCs 3 46 A 84 55 7R .
AT LA A R K ] 58, (TGF-B, ) HI MR A1 B 5%
() HSC-LX2 4 g , ## 37 «-SMA i 3 ik /) HSC-LX2
YRR, B AE BT AR PR X O AR A M -
SMA &3k 19 52 M, BH B L4708 4k A6 2 T LT .

1 #

L1 ki A AR 40 M bk (HSC-LX2) , A
R4 AE (LO2) , P 2 A= Wy = 25 B A RS )
1.2 2§ RakR  FAEFHER (35 E Sigma 24 A, it
5 1001468662 ) , TGF-B, ( & Novoprotein, it 5
PO1137) ,RNApure & 21 &1 RNA P $2 5t 57 &
(dbm 3L A3 A ) N W\, i 5 130127 ), TIANSeript
cDNA 55— 4 gl ) & (db e RARA LA AL it
RT120420) , 4T A o-SMA B 52 B 404 (b 5t A2
S EYEARA R R, #S 30235) ,HRP frid 1l
FHR I (PSR AEWHARA R A, it
5 AB50301A) ,SP Je (75 55 & (4 M 32 87 A= ) He R
A BRAF LS KIT9709) .

1.3 Y% Model 311 % CO, ¥ 3% ( 22 [# Thermo
Fisher 2% #] ), 5804R 7Y &5 3 & ¥k &5 .0 ML (75 =
Eppendorf /3 7] ) , PTC-220 % £ 3@ 18 PCR ¥ ( £ H
MJ A #]) ,PPSQ-31A 4% ik 2 1 2 A ( H AR 5 |t
v E] ), CEM-500 7Y (5] & AH 22 1 G4 (1l [ 2% =)
i), DYY-6D AU EE i i T AL/ L UORE (b 5 8 PR 3R L
BB T ), IS-780 B4 7 Bl &E B AR 5 BT R 4t
( g RHE A |)) |, HPIAS-1000 % 25 3 Wi i % (4
o B SCA AT R g8 ( IR RH A ED

2 FHiE

2.1 4iffusssE AN ER40M R HSC-LX2, & T &
10% J& 4 13 ,100 U-mL ™' %25 Z Al 100 nmol - L ™' 4
R M EHE DMEM 15323 ,37 °C ,5% CO, 51F 85
F5 B R, A K = 80% & I, il 0.25%
EDTA Ji a8 (IR AL, 55 2 ~3 d A0 1 I, Bk e
BIWCR AR B K Al AT o

2.2 4 Sr A K AbEE ARAE MTT 25 500 e F 25 vk

BE A HAUMA S A 10% I8 40 1035 1) DMEM /&5 4 5
FEW LI A TCGF-B, KR EWE R S g+
L' 10% JA 4 i3 DMEM 5 8 35 523 5 11 46
MR AR R AL R R E R 5 pge LT
TGF-B, H3#% 24 h JEal b hn A FAEFHBR , 284k B2 43 5]
$42.0,1.5,1.0 pmol-L°",

2.3 MTT &g A 8] & B2 1 48 P1IER X 102 75 74 il
TGF-B, JI¥# Y HSC-LX2 $4H 1) 520 MTT $#:4E 20
WS W SCmk[10 ] kT,

2.4 RT-PCR #:{l] HSC-LX2 4ii il «-SMA mRNA {j
xik OBAMMUFE R S5 x10° 4~/ LT H#%
910 em FRFFRILA, BR2s FLALAh , AR A A
BJREWEN S5 pe- L7 8 TGF-B, Hl#,24 h 41
VUt BE [ A I 46 Ay 5 A VIR BE 24 Y B IR, AR SR R AR
72 h, @K Trizol Pl 42 40 5 RNA U 2
I E G RNA & it gl . QWS RNA 5
pg, K I M-MuLlV 35 5% 5% il 4 300 5% 5% il ¢cDNA
WG GenBank #r 4% & K /¥ 51 9 A A7 1T 514, LA
B-actin iy N Z, 5| ¥ J¥ 51| B-actin: I UiF 5| ¥ 5'-
CACTCTTCCAGCCTTCCTTCC-3", F W 51 4 5'-
CGTACAGGTCTTTGCGGATGTC-3", 7= ¥y K- J& & 105
bp; a-SMA: I i 5] ¥ 5'-CTGTTCCAGCCATCC
TTCAT-3', T W 3l ¥ 5'-CCGTGATCTCCTT-
CTGCATT-3", )= ¥y K J 2y 175 bp; & [ I 4 14
94 °C i 7% 1,3 min; 94 °C 28,30 ;55 C Bk,
30 ;72 C SEAf, 1 ming 2 7 JF 35 A~ 1F 26, 1 L
72 °C,5 min, A IEMPZE A, © KN 45 A HL 8 L
RT-PCR 7=4#) } 8 wL DNA marker 47 2% B Ig Wi &t
JiEHL K, A5 R ARG TE 4 B 3 B RAR o i R gLk AT
G3 AT HEA a-SMA mRNA PCR P29 453 KOG BE 5
W2 B-actin mRNA PCR =¥ 2571 1) B3 W O B2 A
FOAB AR 0 = 0 B, OV BHE A7 58 1127 40 A, S5
HFHE 3K,

2.5 g Ak A kG HSC-LX2 40 ffl o-SMA 2§
FRRIL #2580 KA HSC-LX2 41 LL 5 x
107 A/ FL A% BE B2 % T 80 35 8% A9 24 FLIR, 4
H oM THFEGT . 5 S5 E 72 h J5,4%
Z B2 [ %2 20 min, TritonX-100 &AL 40 s ,3% 1
AALE GG PR, s B L N o-SMA —#1t
4 C b5, 05 5 BRI A AL Y B bR 0 1 bt , = I 60
min,DAB /R B/R, B ARELZG, H A, 82 T W
g, PRPEFE SR R S A asitim e, 6T
JHLJ5 TS o SR P v I T R R € 3L L S0 B AR
35 40 R DU S BRI X 45 2 BH I 40 B AR AT I ek IR AR
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Brs B 3 AR AL, & LA B ALk S S,
RS0 BF BRI 20 AN 40 M, 0 S LK BEAE, BOF 3 (E
HEAT G2 50 1T

2.6 geitaEardr R SPSS 17.0 Geit ikt it &
BERLR A x s ROR A B R F K5, LA P <
0.05 WZEFAGIHFE L,

3 &R

3.1 % LO2 FEMEFN TGF-B, M i HSC-LX2 5
s EJAEPHERYE M 72 hJ5, X HSC-LX2 4
) 386 B A T R, B S R R A VR R 3
wmol « L™ i X 411 M0 19 4 i) 2 3% 5] 100% , 1C,, Ky
1.72 wmol - L™ ; i X%} LO2 40 g, ¥ & ££ 0.25 ~2.5
pemol + L ™" B X6 440 Aty JLF- JG I ok 7 ), M RE AE 1 ~ 2.2
pmol + L™ A {E S A A KA . WK 1,

1509 mm 102

HSC-LX,
100 4

H2/%

AN
AT

0+2 A A A
0.250.501.00 1.502.00 2.50 3.00 3.50

-504 E 4554 / pmol . L™

E1 AEAE3 LO2 1 HSC-LX2 #853 §) 8

Fig.1 Effects of plumbagin on proliferation of LO2 and HSC-

LX2 cells

3.2 Xf HSC-LX2 40 if o-SMA mRNA 3 ik 89 5 Ui

523 gl e, LR 4] HSC-LX2 4i ig ' a-SMA
mRNA 58583k (P <0.01) ; SH BRI AL, FIAESHIR
FEF 72 h 5, & R A R S Ak i HSC-LX2 41 i
a-SMA mRNA ) KB B FEK (P <0.01), WL
Bl 2,
3.3 X} HSC-LX2 4fififl «-SMA & [ F kMM -
SMA 5 11 FH B I 7 49 A 240 e Jo F R B A
R A BURDIR Qe 6, R G R B, 2 H
MU o-SMA A D R HPER K & TGF-B, Hil
WG, HE B2 40 B T a-SMA R 11 BH M 35 3k B I 1
S AL PHERAE ] 72 b JE o 5 S 2 Be A
HSC-LX2 i}l o-SMA #5 [ i FHME 3R 3K | 5060l A4
A AR, SEBMANBEEZRF AR EE(P <
0.05) , LA Fl S4B W (P <0.01), 44 HSC-
LX2 4 gt a-SMA B IR IR IX K EME LR 1,
o P AR AL 2 e DL IR 3,
4 it

JH &1 2 A 2 45 B Vs 1) Ak e i Y 22

BB, Ay Al PE e S . HOET 2 802 H AN HSCs 1Y
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a-SMA (175 bp)

/3-actin (105 bp)

a-SMA /ﬂ - actin

1 2 3 4 5

A

1o ZS 42 BRI ;3. (B P 2.0 pmol- L ™" 40 ;4. (HAESHAR 1.5
pmol - L™ 4135, (£ SF R 1.0 pmol - L™" 41 528 (ALY P <
0.05,% P<0.01; 5&&A L P<0.05, P <0.01

B2 B3t HSC-LX2 i o-SMA mRNA FRIXFIFN (x £,
n=3)

Fig.2 Effect of plumbagin on «-SMA mRNA expression of HSC-
LX2 cell (x%5,n=3)

F1 BB HSC-LX2 M o-SMA EH XX
n=3)

GRS M (x =5,

Table 1 Effects of plumbagin on @-SMA protein expression of HSC-
LX2 cell (x £s5,n=3)

4151 F 4t/ pmol - L' a-SMA
EyE| - 223.85 +7.61
FEAR - 191.23 £3.45%
1€ FH R 2.0 205. 00 +4.08%

1.5 195. 87 =2.19%
1.0 191.30 6. 09

FESEAAKE P<0.05,7 P<0.01; SHEBAH K P<
0.05,YP<0.01,

T AL TE I 27 48 Ak 1 T8 A bk 2 6 Bk A 1
TGF-B, & JIF £F 4t Ak JE 1 v fe ¢ B 1 40 M IR 5, %)
HSCs ()38 58 R i 16 A W1 4 HE 7 ) o 28 B0 Y
THYEFR  HSCs I b Ay 5 A vy 2 486 58 1% 1 A 3R 5K
o-SMA 19 LI 2T 24 20 i, 5 il K 6 400 i b 5 o,
KSHAFF 4L, MAE o-SMA NS T~ L iFS
HSC (34 58 1% AL, M 138 K, VitA BRI 2K, 3Rk
0 BT UL DI (9 o-SMA | il a-SMA (1) 32 3k 9 IA
S HSC O B B AE 2 — " L AR Se a3
AbAE T i H TGF-B, #il i HSC-LX2 #37 o-SMA iF
5 1 20 A

MTT 4558 W7, F1 4G FH IR 52 500 A 4R 30 6
HSC-LX2 (38454 , 1C,, 24 1. 72 pmol - L™ ; 7l Xf Ak
JIF LO2 4fi 3, 76 1 ~ 2.2 pwmol - L™ "45 {2 3E 46 iy 4= 1<
VERS i P25 M4 2.0,1.5,1.0 pmol - L 7" 3
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AL BIPEXS R B. 25 (405 C BRI 4L ;D (I AEFHER 2.0 wmol - L™ 4 E.
FIAE SR 1.5 wmol - L™ 4 F. (46 /M 1.0 wmol - L' 4

B3 BRI HSC-LX2 4/ o-SMA & B RIEHI M (LA
A2, x200)

Fig.3 Effects of plumbagin on @-SMA protein expression of HSC-
LX2 cell( Immunocytochemistry, x200)

AR S G G 98 A0 i AL 2 25 2R o AR PR 5
F 0 AE T HSC-LX2 408 72 h J5, a-SMA & H
BH A 7= 1 A B 08 385 R, i L R B X3 1Y i 559
SRR R HE AR AT B,
5 RT-PCR 45 403,

ARG S5 SRR, (A PR X R A1 55 3% 1) HSC-
LX2 41 Jifd iy 38 % 5L BH 5 0% 30 4 7 F  RT-PCR Al
ICC Z5 L R W, (U A6 FHIH T 11 HSC-LX2 4 g 72 h
J& ,a-SMA mRNA Fl# /Y 335 ¥ 0] B BG4 0R
FIAE FH B R S0 T I 2F 4 4k 1 3% 42 0T BE 5 0 il
HSC-LX2 4 il (%) 3 5% 1% Ak e D) e A7 ¢ . — Jy THl 4%
il HSC (345, B ARG 1 5 55 — Jr i, #0 i HSC
M DIRE , BEAK o-SMA (1235, 0 il 1% 1 HSC Wi 45 iF
B, DRI 0 28 BT &7 AL i B2 B o SROT, 11 A6 PHBR 7E 1A
PN 470 2 4 Ak A T AL i 1 i — 2P AR 5
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