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Artesunate inhibits the proliferation of hepatic stellate cells and induces apoptosis by upregulating ceramide
MA Shu-jing, ZHANG Xiao-yan, XU Ya-jie, FANG Bu-wu

(Department of Pharmacology,Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To investigate the relationship between ceramide and artesunate on antifibrotic effect. Methods: The cultured
hepatic stellate cells were divided into experimental group and control group, with the former including different concentrations of
artesunate—treated groups and ceramide—treated groups. Cell proliferation rate was measured using the 3—(4, 5—dimethylthiazol-2-y1)-2,
5- diphenylterazolium bromide (MTT), cell apoptosis was observed by Hoechst 33258 taining, and the cell apoptosis rate was detected by
AnnexinV-FITC/PI double staining while the content of ceramide (C2) in HSCs treated with artesunate was evaluated by HPLC-FLD. The
means were compared using ANOVA and the two samples were compared using independent sample ¢ test. Results: Different
concentrations of artesunate and ceramide on hepatic stellate cells were significantly reduced in a dose —response and time —effect
relationship (P<0.01), artesunate and ceramide could induce apoptosis in hepatic stellate cells and artesunate could increase the content of
ceramide in the cell culture supernatant. Conclusion: Artesunate could inhibit the proliferation and induce apoptosis of hepatic stellate
cells through upregulating ceramide.
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I (OPA, {aii% 4li , Sigma—aldrich ) ; B33 £ BE ({0
R4, Sigma ) ; Hoechst 33258 (B still 32 Wik &
JEATBRZN ) ) s AnnexinV—FITC 20 L 746 3 77 65
AR RAEYH AN

113 EELE  HE CO, B4 (£ NAP-
COseries5400 ) ; 1L TAE G (N Z R/ K HEARA
PR H]) ;680 HbR{L (2E BIO-RAD A ] ); HAL
HEE RO AR %Y (LC-6A %% ,SCL-6B 2 445 il
¥ s RF=535 2GR ES 5 Anastar 3% TAE, ) ; Ti-U
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1.2.2 MTT 3K 7 5 BE R S 2 e R ot HSC 1
FARRZM IO R A, 0.25% i 2K 11 it
A S5 R AT AR, IR A R B R 2% 10* A/
mL, UBEAL 100 pL 4280 T 96 LA, 55 5% 72 h, ##47
TCIMLFEYURALFE 12 b, 43I AN R BE 1 7 55 3%
Fil B A 2 e , 75 85 B IR 4H 24k 2 A 100,200,300,
400,500 wmol/L, ¥ IE # XF B 4H , B eH % 6 B fL;
P2 kP 2H 241 B2 hy 30,45 ,60,75 .90 pumol/L, % 2,
Py R B2 AR B 6 MR L. /i E 24 .48
72 h, RO L E PR 570 nm, ZHJEK 630 nm,
PRBNETIE] 600 s)ME OD {H, P15 A0 A KA il % .
IR (9% )=[1-525:4H OD (/4T HEZE OD {H]x100%
1.2.3  Hoechst 33258 GG (A ARMI T HSC
DL 2x10*/mL %5 B3RP T 24 FLIG SR, BAL 500 pL
Ki g% 72 h, A3 B A R B 0 7 5 35 R (250
350,450 pmol/L) S fif Z5 [t 60 wmol/L, 1% £, Bt
FUXF AL AL 3 MR AL, 1EH 24 h J5, PBS 22
i, FEFLIN 100 wL KBRS we/mL i Hoechst %4
JEYeRE, 37 CROEGIEE 15 min, FESLLEEHLE—HE
B A BRI 3 SRR L 100 435485 T A0 MO TR 2528 00
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pwmol/L) , FIZE i 60 mol/L 2H . Z5VEH] 24 h )5,
WeAE 4, B 1 mL Filv4 PBS 4% 8 240 314k
B 5~10 7 FEEANM, 1 000 xg B5.0> 5 min, F+ i,
HIA 195 wL Annexin V-FITC 45 & Wi 5% 5% 8 2 410

M A 5 wL Annexin V-FITC, 5 242185] . & kG
¥ 10 min. 1000 xg B0 5 min, & FI5, LA 190 L
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12 h, Sl In AN [RIH B2 09 9 v BRI (250,350
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500 pmol/L Xf HSC £ ¥ B — I [ 1 (36 1) A
(] e J3 P 22 BBt e 73591/ 1T HSC 24,48 .72 h, 5 %
MR He B, AR 2 BE I 30.45.60.75.90 wmol/L X}

HSC Sk - [ s (2 2) .
Fx1 SEEEXFERMAMEAIIHIZE( % ,xx5,n=3)
Tab 1 Inhibition rate on HSC caused by Art (% ,x+s,n=3)

H R B/ FTH1%1%
(pmol/L) 24 h 48 h 72 h
0 0.00£0.00 0.00+0.00 0.00+0.00
100 2.52+0.04%* 26.47+0.05%  33.51+0.04**
200 18.43+0.03%  29.63+0.08*"  44.29+0.03**
300 26.55£0.07%  43.19+0.03%"  55.06+0.04%"
400 33.40+0.01%  52.37+0.02%  72.40+0.04*"
500 45.89+0.02%  55.10+0.01%"  74.35+0.03*"

AHTRIE B R], S50 R o4, #P<0.01 s AH IR B, SR 24 h 1o
5,P<0.01
F2 HEBER(C2)XIFERMBHIMEIZE( % ,x25,n=3)
Tab 2 Inhibition rate on HSC caused by C2 (% ,x=+s,n=3)

2RI e U Wl1%
(pmol/L) 24 h 48 h 72 h
0 0.00+0.00 0.00+0.00 0.00+0.00
30 9.29+7.19*%  32.02+9.02*  41.00+5.99**
45 29.20+4.34%  40.01£5.25*"  47.12+3.02+"
60 52.52+3.55%  64.66+0.92**  80.15+3.65*"
75 63.56£0.81%  68.23+2.25%*  86.94+1.84*"
90 74.51£3.86%  76.19£2.72*%%  90.24+2.28%"

AR AR IR], 550 AR LA, #P<0.01 s MITRIHR L, SR 24 h 1L
#,%P<0.01
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Fig1 Hoechst 33258 staining to detect cell apoptosis
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#H
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Fig2 Effect of artesunate and ceramide on apoptosis rate of HSC

F3 AEIAIEAIAFERMEAE TR (xss,n=3)
Tab 3 Effect of different treatments on HSCs apoptosis rate

(x+s,n=3)
215 ST %

TE 3 X HE 4 5.98+0.64

Art 250 pmol/L 10.17+0.98*
Art 350 pwmol/L 12.21£1.35*
Art 450 pmol/L 23.03+1.07*
aSilba piE) 7.76+0.87%
C2 60 pmol/L 18.03+1.02%

SIEH A LR, #P<0.01; S A B4 L, #P<0.01

*4 BEWEERLE 24 h 5 HSC EiFd C2 & E(x+s,n=3)
Tab 4 C2 content of HSC supernatant treated with Art after 24 h

(x+s,n=3)

TEBERRA R/ (mol/L)

C2 F/(peg/ml)

0 0.25+0.03
250 0.56+0.03*
350 0.71+0.04*
450 0.80+0.04*

xRl A, *P<0.01
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