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# ZE. HIY WP E S BRER (artesunate, ART) X A3 Bz S 200 ML 38 4 AN T 00 52 ) B AR G LT . J7i DA
NS AN 2R A431 SR FE X 42, A K AR Ak A Y AT L 2R HaCaT S 1E % X #&, i 471 ( diamminedichloroplatinum,
DDP) Sy 258 BHPEXT IR 3 43 MTT 32 F = 40 B AR WEEE ART X A431 20 Jf 10 58 PR T i 52 ), LA B 42 B 4 okl 3 2 4k i
(desferrioxamine, DFOM) #B/3-BH M ART X A431 4 A=K BIHIFEA . 850 ART X A431 41 i A BB S i) 3 4 10 okl 4
FH, %F HaCaT 4R W 245 T DDP; 2544 ART 60 pumol/ L(1C, ) VEH] A431 4iJis 48 h, A431 ZEMIFHAE TS Hi[ (67. 60 +
4.12)% ,P <0.05] , [FIB PR T3 14 [ (19.87 £0.03) % ,P <0.01 ] ; Z5¥FH K 41 DFOM 60 wmol/L FiALFE A431 4l 4 h,
JIAART 60 pmol/L AEF] 48 h, AT W2 T8 [ (7.37 £0.02) % ,P <0.01 ], i JEIAR A & A=A 4k . 8518  ART it
BH A431 ZEM53 T S IAFITES: A431 IR T R FE RS S MBI A, AR A — 2 YE R 5 245 1 300 i 52 AEAHOG ; ART X
A431 4 AE S TR S Fe® 4 94 5 ART #EI1EHIBA 2 /KT DDP,

KRR O BRER ; BRI AT A TR SN 0 M R T
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Artesunate inhibits proliferation and apoptosis of epidermal squamous cell line A431

JIANG Zhong-yong, MEI Feng, YU Bin, HAN Juan, TIAN Yan-ping, LI Shi-feng, ZHOU De-shan ( Department of Histo-
logy and Embryology, College of Basic Medical Sciences, Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To investigate the effects and the underlying mechanisms of artesunate ( ART) on the
growth and apoptosis of epidermal carcinoma cells. Methods The proliferation, cell cycle and apoptosis of A431
cells (a cell line of malignant epidermal carcinoma) were detected with MTT assay and flow cytometer (FCM).
HaCaT cells (an immortalized keratinocyte cell line) served as normal control, and diamminedichloroplatinum
(DDP) as drug positive control. Deferoxamine mesylate ( DFOM ) was employed to block the effect of ART.
Results ART showed obviously inhibitory effect on the proliferation of A431 cells, and had lesser toxicant to
HaCaT cells compared with DDP. When 60 pmol/L. ART (ICs,) was used to treat A431 cells for 48 h, the
cells was arrested in S phase [ (67.60 +4.12)% , P <0.05]; and their apoptotic rate was increased to (19.87 +
0.03)% (P <0.01). However, when the A431 cells was pretreated with 60 pmol/L DFOM for 4 h followed
with the treatment as above mentioned, there was no change in cell cycle distribution, and the apoptotic rate
was (7.37 £0.02)% (P <0.01). Conclusion ART significantly suppresses the proliferation of A431 cells
by arresting the cells in S phase and inducing cell apoptosis in a dose-dependent manner. Fe’ " might mediate
the apoptosis of A431 cells induced by ART. ART has lower toxicant to A431 cells than DDP.
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TBD 73 7 ; ART F] 5% fik f2 =L $M B il 60 mg/ml (1 fiff 45 &,
=20 °C {747, S LIRS BRI T e B2, B R S A I 23k JiE
<0.1% (] VHRERREE 2541 25 ) 5 40 ( diamminedichloroplatinum,
DDP) & Wik MTT .DMSO Pl ,RNase A 2%k 4 ( deferoxamine,
DFOM) ¥ Sigma 2 ) 7= fi ; AnnexinV-FITC 2 fifg 78 =357 &
(FRZEAY) o
1.2 &X&FE

BEARAY ( BIO-RAD model 680) , 7041 LAY ( 3 [E BD-FAC-
SCalibur) ,,
1.3 @iz sk

AR B A431 RN AL A T AT HaCa
B8 O 2 [ R 25 G ot I 5 4 70 1 SR BT 0 T v R SC 804 20, 7
37 C 5% CO, S T HEFR, B 2 ~ 3 R IALAN 1 kiR 4 g
T EgLss .
1.4 MTT &4
L4 1 A ART X A431 43 A0 HaCa'T 208 i A= < 0 0 7 H

WO A K A431 46 i A1 HaCaT 20 JfL, 43 ) LA

5.0 x10*/ml 100 pl/fL4%EFh T 96 FLAR, 40 I BE J5 G i 75
DMEM [a] 256 35 3% 24 h, LN A & F A [F v B ART 1
DMEM #5323 100 wl, ffi ART {283 B 43 31 & 10,20 30,40,
50.60.70.,80,90,100 150,200 wmol/L, [RIHF i & 40 jg X HE , 4%
MREHEE 8 MR, HFR 48 h JF A 5 mg/ml MTT
(20 p/fL) g2 dE 5% 4 h, 3¢ B3, I A DMSO 150 pl/fL, 7%
TR A FE IR 10 min, Ff FF B 45 5 58 4 0 ) B bR (LI
570 nm AP MMOEEEEL D(570) ] o SEHRHER 3 K.

A KR (% ) = T DOSTO) wn

1.4.2  #&0 DDP X§ A431 2 i HaCaT 20 g ) A= < 40 i 4

BUOGECAE D) A431 4A i i HaCaT 20 i 40 96 FLAR
&HE DDP 2R B 43 2.4.6.8.,10,20.30 pmol/L, i &
A431 4000 HaCaT 40JHI%THIREE 555 48 h HEATHGI, #% 1.4.1
IR, R 3 K,
1.4.3 ¥ DFOM #34:-BHMT ART X} A431 4 F HaCaT 2 fift
1 WO EAE R A431 41 A HaCaT 20 L35 T 96
FLAR Y, FFLIMA A A E h 60 wmol/L DFOM ) DMEM 1%
FREE 100 pl, FALHE 4 h FBR DFOM , I A ZeHk 4351 10,20
30,40 .50 ,60.70 80,90 100 wmol/L f) ART, }%3% 48 h #4745
W, & A431 A F1 HaCaT 20X IR, ¥ 1.4. 1 B 9RERAE,
THEE 3 K,
1.5 4 ART #= DFOM 4 A & A431 2 i e

HaCaT g et & T 1L

I MTT 455, ART 1 H A431 4 i 48 h iy rp 85 ik 7
(1Csy) 4 60 pmol/L, DFOM 1 FH A431 4}l 4 h ()% e N
60 wmol/L; Z5¥)2H ¥k ART 60 wmol/L VEH] 48 h, 244 FHL Wi 21
72 DFOM 60 wmol/L FALFE 4 h J5, ART 60 pmol/L fE [
48 h,

IR HHE K307 A431 4R R HaCaT 40 i35 F T 6 fLA, %
B LI A0 B s AR SR A A A
MBS, G ETE A g, S ER 3 K.

x 100%

1.6 7 gm e U ) 4m e JB) A

BORPEC AR A431 20 B F1 HaCaT 20 fd 42 %0 T 100 ml 3%
TR, B 220 25 Y BELT A AN AT T R, 1597 48 h JR IR 4R
ZHMfIE] 1.5 ml B EP 459, PBS ¥k 2 Ik, 4 CHUR K 70% L1
1 ml [E5E 24 h, PICZAYRIE 50 pg/ml) Je{Af5 , LI E 30 min,
T AN A AR I AT AR Y . SERER AT 3 IR

1.7 AKX mie AR g e —

B AR A431 4R FI HaCaT 48 942 % 75100 ml £
Filff. EZGWAL 2o BHIT A AN AnAaXT B2, 1597 48 ho ke
F AN, PBS WE VRS, AR N 45 AW 200 pl PL10 pl, An-
nexinV-FITC 5 pul, Z R#DGHFE 10 min, i 2 40 A AR I 2480 A
T, TEWEKE 3K,

1.8 “itsaz
K F SPSS 10. 0 Gt a4 47 05 2553 #7 o
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2.1 MTT #m ART % A431 4w it &g & K& #4015 7
ART(10.20.30.40.50.60.70.80.90 100,150,200 pwmol/L)
YEF] A431 4Ijfa 1 HaCaT 4Hff 48 h J5, MTT 255 5w : ART 4k
JH A431 Aii (o i (1, ) 24 60 wmol/ L, HaCaT ZHHfLIY
RO BE (1C, ) 7 100 wmol/L; FEAR It 20 ~ 60 wmol/L 35 FEl Py,
AATRIFRI G ART X A431 40 2B 40 il 4 H 2 2 v F 15 % X
1 HaCaT 4RI (P <0.01) ; [R5 45 5 78 ART X A431 ZH i
A A P 2 0 AR (81 1)

DDP {EH A431 4 fiid 48 h 1) 1C,, 3 7 20 wmol/L, 5
A HaCaT 4000 2E B0 22 (46.26 £1.35) % , 5 ART
FEFH A431 41l 48 h 1) IC4, K4 (60 pmol/L) %f HaCaT 41l
AERAIHIR] (19.80 £1.17) % ] A H, ART X IE % % I8 HaCaT
24 00 4 A A A R A S (1R F DDP( P <0.01)

100 ——a431 ¥ .
§ HaCaT b - — -£
80 i e
. a a g
® 60 F'% T
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a
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a:P<0.05, b:P<0.01,5 HaCaT ZmA6.25 #2145
El1 FREKE ART 3t A431 fABaFn HaCaT HAEAY & KIMGI =R
2.2 DFOM 34 Fa i ART ¢ A431 2m it 64 2 % Fp 41
%R

DFOM (60 wmol/L) kb3 4 h J5455% 48 h, FLg 6 B (8 K
(1.569 + 0. 360 ) , 5 7 fin 4T {u] 245 49 &%) 240 i X et 2 WO B {0
(1.611 £ 0.239) A H., TH B 2 5 (P >0.05), B i BH
60 wmol/L DFOM 4454 ;60 pmol/L DFOM & 28 55 ART
X A431 AR AE AN EIVER (P <0.01, 8 2) ;7 DFOM ABH
Wi ART #1)1fi| HaCaT ZHfL A9 EKAER (P >0.05)
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ART wmol /L
a:P<0.05,b:P<0.01,%5 A431 29 f0 25 4 FELIT 20 bl 4R

E 2 DFOM #P#) ART 3% A431 20 B i) 2 K3 bl 2

2.3 RAEWE ART 45 A & A431 2 e e HaCaT 2 e
AT

X BRL A43 1 20 5 0 40 396, 7 6, G 3 AR L 40 i )
RS, AW 3 YIS AT BN (2.26 £0.06) x 10°ml ™' ;
254 A431 AR/, D SR 2, T AN (1.20 £0.02)
x 10°ml ™" A HUTF 25 AN HUU , 200 1) 34 A , 23 03 22, 3
TR X IR HaCa 40 i [ 15 , 37 PR 4, 56 B0
T , 200 i 8, A W 3 UK AR (2,02 £0. 1)
x 10°ml ™" ; 2549921 HaCaT 4H IV 25K WL AR Ak, H 20 i 2 13 ] 4
BEAR, 5 4T 4000 (1,62 £0.36) x 10°ml ™", 5% 41 HT 1,
FET 40 MR L AR A

DFOM BEAEER A3 BEMWT ART X A431 4t jg % 4 K 7
i %} HaCaT 40 AYEMAEE /N 25 W BHINTZL A431 40 i) 3% 422 1
B, {E 0 TR 5 R B, 45 3 5 3% 40 MK Tk (1,36 £0.15)
x10°ml ™", 5 A431 425 LA b Ak, 2% 5 B3 (P <0.01) ;5 ifif

E3 ART {£f 48 h /5 A431 ZAPaF0 HaCaT MRS

HaCaT 411 it 244 BT 25 A0 4 e 25 5 25 W 4L A EL G284k, 4% 40
JCH R (1.64 £0.31) x 10°ml ™", 525441 4 22 52 0460t
22 Y (P>0.05,&3),
2.4 HX L RA¥m ART [y A431 28 j6f= HaCaT
m e B 0 AL

ART BH# A431 408EF S 1, S50 A431 4 A REIE &
BT AT, 5 MTT K25 508 AUE & 44286 — 30 ART BH
i HaCaT 40T G,/ G, WIMERRMI 45 1L A2 <, 5 MTT 45 R AT
AL AR ] s SCEG 45 558 B 7R, DFOM X F ART 114 J&1 4148 4k
WA, WHE 1L,

x1 FXHAMHE T ART 3 HaCaT ZHREF0 A431 4RAaEEIR1EA

(% ,x +5)
Rl Go/Gy S Gy/M
A431 23 X IRZH 54.18 £2.75 32.18 £1.93 13.64 +1.11
2520 28.81+3.02°  67.60 4. 122 12.92 +0.63
HaCaT #fiifd % HRZH 44.43 +1.50 30.02 £0. 41 25.55 +0.09
24l 58.47+1.00%  26.71 +1.56 12.82 +1.41°

a:P<0.05, b:P<0.01,5 A431 fmpa st B 4n ki

2.5 A @At ART -5 A431 @i /A

4 A431 A A T3] (19.87 £3.2) % ] i 5 TR
[ (2.57+1.93)% ,P <0.01] ; 25921 HaCaT 41 (18 754X
H(2.76 £0.41) % , 5% IR A RT3 [ (2.56 £0.21) % |
e, 2253 G A (P >0.05) o AT 45 R B, 25 B I 4
A431 M T2 A (737 £ 1.8) %, W AR T 25 W4 (P <
0.01) , 254 BT 41 HaCaT 41 I8 T3 K (2. 43 £0.06) % ,
X IR L 22 RIS 2B (P >0.05,1814)

(1)

()
A A431 tafe st BB ; B A431 wafazhap4n; C. A431 e shahraii2e; D. HaCaT 4a e st FR 4L ; E: HaCaT 20 i 25448 ; F: HaCaT
4m e, 2 Ay PEL BT 48

(f8) B 2. #4% x200)
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3 itig

T R R R M E RSP UER Y . iR
AERFSY FIZ 2R 2 W N 55 Fl s 40 i 2 Y98 R AE
P, HATM A 6T ART X 5 k55 1 i #R38
AT LE R R : ART XF SR R 40 R A431 3
B0 4 A P 3 1o B i 20 S 1 S MRS
T R PERE R E R, X HaCaT 40 i i 75 H 2
SRR AT Go/ Gy 3 A HE A Kl AR B9 T
HTESAEM . % ART X HaCaT 2 o 1% A= K 41451
YERL, BH AR T HUsE 25 40, 327 50040 b #2¢, ART
A SRy — ol e 255 S 0 e 98 400 A AR5 4 A e
24, A RE SEAT R I RAH B IR YT

AT &I ART ALREIEH I i il A431 41
Mg, R IR REfEUE AN IR T AR ART 95X
—AVEFIMLE], ABFSE 0 DFOM FiAb B, A% A431 41
MRS Fe® " W, KB ART S20A9 A431 4 1
RFRE 8 ART SEMMIET I BE S 4NN Fe* 4t
SH, X E R[4 1A Fe T PRk A T — 5
Singh %A Ay A0 AL R A QI IE B, 75 K Fe’ ™, &2
50 240 L % T A A v o B I R 2 A T IE
B YRS ER R (1 A2 AR XD, BT LA, A431 41 i nT 58
132 G R (2 R OK B Fe’ ', 24 ART #EA
A431 A5 Fe? LAz RN Al e AR AR 3 R A
RSN Fe® Ak DNA A A, & 45 2% i A i
iR 240 B 458 5 4 1 D 5 T I X 8 HaCaT 400 it 74 55 42k
AR B Fe® ™ By ik A H w42, i
LL DFOM X HZ MmN, (Al SE 4 /s , DFOM R
fEsEaBH T ART XF A431 40 9 T-4E H, #2755 ART
Al g HAL R HLHA T A431 R T, AR5
FEW] ART A3 5 35 bel-2'") survivin'® | 55 228 40 i
AR L RAR B AR N Ca®* R 8 2507 5 %
FEA IR AR H i X (55 T2 B 5 5 ART
X A431 AR RABAE R I A ReiE— D5

ARG A ART VER I , A431 4 o {53 T S 1,
RIS $9 40 i A g R AR, [ s 2 30 0 % X6 R HaCaT 4 Jifg
6 ART BV P T Go/G 111, 15 Efferth %1 %

BUAR ART X F A fifrJad 20 B ) A i 25 SR AR — B, v e S
ATM/ATR-Chk1/2-Cdc25C {553 B AH =1 . S #40
a2 A5 5 ART 0 20 B3 FE A ATy 75 S 50 50 00E .

ARSI S5 W, ART X 2 ik i 8 40 it EL A B
SR VE TG IR AR T A0 I Y 2R 3 1 A
DDP %555, #&/5 ART (81 2K T DDP, n] fig o 2
TR (%) B2 1R g 1 RGN (B
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