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FEE NI S DRGSR N BT S0 HeLa #1 Siha 40 DNA $145005500, BOMECZEK 40, @it
MTT Lt (30000 5 AN 7] E 75 BRG] 24 h % HeLa A1 Siha 41 A K AOAMIZN K 40053 Ay Bl i S 4
AT A, AL ST 04 24 4. 6 Gy PUAFIEL ©Co y ST IRET, W FH B gi Akl i ik (SCGE)iE S il
HEBEEE NS HeLa A1 Siha 4155 DNA G, MTT £5RKM, HEIENNXT ik HeLa 1 Siha 41
I A AR 2 AR R AR o A I PR B VR A R B BESIRYT 4L HeLa 41045 04 2. 4 F16 Gy “Co vy
SFF 4 S B L0 1) 2 DNA 1 20 80 Olive AW KTl U 4, 2243 4eit 245 XL (P<0.05), Tfif

Siha 4i JUIK iRy 415 AR AU EL, BN 2ES .

SR A RARY], W EBEREXT p53 RACH T H HUE HeLa

A0 M B A TS SR E R, TR pS3 BFAEAL T S Siha 41 VA U Sk R TBO B RO T
KBEIA HEIENE, BUNEEL, DNA #ifh, EEUE HeLa 40/

hES%ES  Q691, R114, R737

S0 A A T A b g UL R 2
—, WERELAA 13.5 )5 B SUER RO, T
b e PEEIE R S 2 . JBUIRTT R B S IR T
MEEFBZ —, HUT R MR EREIE 40%, K
A B R R U B O G B . T R
S RMED A PR A UE Ry, IR ELE
GhuEsy, HATEMAE SN, AT EE. B
FHIEAN S Ol S sk, EWAMIFCERM, 5
2 S AT B AT B e T R s S 8 A
HIPY, AR I mr oY T 55 & AT AE IR £
Toft o9 40 110 6 S B BBV L, AN SR N 8 300
HeLa F Siha 21 Mk, 3 FH 541 B e e o VKV EAS DU
T w2 — 75 S ENEXS HeLa A1 Siha 4 o4
IS DNA $ 7K rysem, BEdt—2 i E
R () JECS R O LA

1 SRIGFRFN A X
1.1 {RBEsk. RFIFN{LEE
N B #iiJs HeLa 1 Siha 40 AR - o [ Bl B

LA HE RN T2 E Sigma A Al
DMEM £: 7231 Gibeo A7l 5 /N IS AT M
VU= 29 TAEM R PR 2w o {388 0k 85
Olympus Aw] CK40 &, HA; Hghril: BIO-TEK
/5] Powerwave xs %4,

1.2 XEHE

1.2.1 w@das TET, RN RERER AL,
N GWXI80 ! “Co i B iasT Ml (Rl %h
0.635Gy/min) HEI40M, FAFIENR 0. 2. 4 A
6Gy.

122 @A HFRIEHR  MN-80°CUKFITFELH HeLa
A1 Siha 4R, SLZIHE 37—38CH K+ ik,
Wt A0 B N 10 A5 AR 1) DMEM 85 78365
10%H7T £ - IME I . B8R 245 100 U/mL), RS
J&i 1000 t/min, 5.0 3 min, 7+ [, A LA DMEM
R E G N 5 mL ik DMEM £ 5%
W, T 37°C, 5% CO, B FEA 9%,

123 MTT 04 & 3585 2T HeLa 40669 47 4| 2 5
B ik 2x10*/mL ¥ HeLa #1 Siha 400, 4% T

R HRR AR R BT (30670632) FHGTL 24 MG BB & ik (IRT0849) ¥ B
F—EE: BRE, 1, 1984 458 AHA, 2008 GEEML TR K%, DUAZESRml LRI AE, R EE 2 Tlk
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XTHCAEAIHEERN T 96 LR 1, BEALAN 200 L 41
B, KiFE 24 h, HIIIMNEIREE R 0. 0.5 1. 24
4, 8. 10. 20. 40 F1 80 pg/mL & 2ikEFEdt, &
WEESWE 5 APATRE, 4keERiR 20 h, f4LIN
MTT 20 pL(5 mg/mL), ¥ 5 4 h J55% B3, &L
A 100 oL DMSO 75343 5 min, F 4> B3I FR X
(5K 570 nm, 25K 630 nm)ill & &Lt
JEM(A M), F2% 0 T4l A7 i %

0 AT (Vo) =S 56 21 P340 AR /6] AL SF-34) A
{lix100%.
1.2.4 HmposticwikiEz4m HeLa #= Siha 482
DNA #15  # M Singhl ™R8 5%, IS IRPTE#
AFF = N7 ) O VAR AR ik . BOR SR K HeLa
M1 Siha 40, 43 %ILL 1x10%/mL W HF T 25 mL
SRR TN, K 4 o) A Rl U 4 RIS VR T
4, PN AR R4 T 0. 20 4 Al 6 Gy
DY) Co y Sk s, 1S S RIS HE40
T A CRAF B 57°CL 0.6% 1EFH K B HERE 100 uL
TR A B, St EESIY A, 4°CL 10 min
FEBUIERA AR, HUR S5 B, I 10* AN
100 pL 0.8% [P s B IEBE(LMA){E 37°C N RAS,
AL S — 2B L, &5 L3N, 4°C L 10 min
i LMA f#fk, HUNSEIER, K3 r R AT
AR, 4°CFR# 90 min, BV,
ZEMRRKYE 2 IR, JBCEAE AT kA, N H vk
(1 mmol/L Na,EDTA, 300 mmol/L NaOH), ¥ [fi = H
I 0.25 cm, fi#HE 20 min J5, 25 V. 300 mA
VK 30 min. FLUKZE RS, HBOHEI R E T 4°CHA
(1) 0.4 mol/L Tris(pH7.4)"H ¥ 3 ¥k, HHK S min,
FELL 25 pg/mL (IR £5E(EB)20 uL Yett, o5 L5
B, BKLERE 100 NI CASP 8 /Mrk
7E 200 155 R, THE &40 1= 2 DNA%A
Olive J&%f.
1.2.5 %it54® R SAS 8.0 Ll 4T 70
Mo I THEZERIER X s £on. ARSI HLE
IS AT IR AR S0 RN 5 25 5 A B, g S 0E
oA B 255, WERA AL t 8556 g oy %=
ANFE, MR FRFIRH: . LA P<0.05 2 5H 4l
E

2 HR

2.1 EEYEEEXT HeLa #0 Siha ZARE A4 140538
v

T DERE G HeLa F1 Siha 40 J (1) 42 K30 2508
W 1 gk 2. &k 1 A% 2 WJ W, HeLa A Siha

0 LW EE K 00 054 1. 2. 4. 8. 10, 20.
40 H1 80 pug/mL (M7 & HEREMEH] 24 h ), 4 )47
T E A YR EE R RN (P<<0.01). 47
1 DEMEXT HeLa 1 Siha 40 Jfa £ VA FE 531 8 2pg/mL
Al 4 ug/mL I, 40 A=K R HmEI1E /N, Hela
A S Siha 41 LAFIE 3 2853 7108 89.79%H1 89.90%,
FH AR 2 1R 75 5 B S 6 HeLLa M1 Siha 40 i 1400 5 22
ANA], X HeLa 4 M4l /E 3 T~ Siha 4. 24
TN v DRI AN S 6] A B AR A R AR ) 1
SIS A IR, T R 2 AR SR PR R 40 B A
FH )2 e, ()N 5 DA R 5 4D 398 ke e 9 40 o 40
SPREEEVERT, I FRATR A 2 pg/mL F1 4 pg/mL 2y
Yy BEXT HeLa Siha 41 i 1547 541 i 75 e HHL K SI2 5600
IS o

Table 1 The effect of artesunate additive on. HeLa cell
survival rate (X £s, n=5)

Drug Absorbance Cell survival
/ugmL”! /A rate / %
0 0.8110+0.0243 100.00
0.5 0.7950+0.0161 98.03

1 0.7854+0.0172 96.84

2 0.7282+0.0443 89.79*
4 0.6924+0.0285 85.38°
8 0.6454+0.0166 79.58*
10 0.6122+0.0461 75.49°
20 0.5406+0.0474 66.66"
40 0.4400+0.0303 54.25°
30 0.2962+0.0174 36.52°

Note: Compared with control group, *P<<0.05.

Table 2 The effect of artesunate additive on Siha cell sur-

vival rate (X +s, n=5)
Drug Absorbance Cell survival
/ugmL”! /A rate / %

0 0.5246+0.0071 100.00

0.5 0.5054+0.0111 96.34

1 0.4942+0.0182 94.21

2 0.4822+0.0235 91.92%

4 0.4716+0.0050 89.90°

8 0.4538+0.0243 86.50°

10 0.4420+0.0150 84.25°

20 0.4296+0.0281 81.89°

40 0.4010+0.0156 76.44°

80 0.3002+0.0065 59.40°

Note: Compared with control group, *P<<0.05.
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P11 JEUBIRAE . T E SRS N E S HeLa 0 Siha 41 0% 5 DNA $3457 7K 5200 35
Jitd DNA 453457 (1 5600 W46 3.t 3¢ 3 m] LIRS} 5 HeLa HeLa 41 Jit 5 255 DNA% A OTM ¥4 15 T B ali i 5

4 2 5 5L 5 DNA% I OTM 44 B S 55 k1 i
Hahn, W]y S0 HeLa 41 s DNA 451477 B 6 56 771
BTN, LA R B R, et

4 (P<0.05), KWAHEHIEMEREIEINE v SFLex)
HeLa 41/l DNA {845, HA B 8E .

Table 3 The effect of artesunate combined with different doses irradiation on DNA damage of HeLa cell ( X £s, n=100)
Dose/Gy Tail DNA/% OT™
Irradiated group Union group Irradiated group Union group
0 0.6553+0.4853 0.7978+0.3347 0.3029+0.2021 0.3782+0.1563
2 2.3920+1.1001° 5.2896+2.6917% 1.0223+0.4535° 2.5725+0.9042%
4 3.6748+1.7887° 6.7949+1.4945% 1.6894:£0.6382° 4.0113+0.6763™
6 3.7397+1.6840* 14.1758+4.0183% 1.8484+0.7051* 9.0945+2.2488%

Note: Compared with control group, *P<<0.05; Compared with irradiated group, °P<<0.05.

23 EEEEHEATRETIE “Coy 5tk Siha 4
Bt DNA 15895200
T 1 DEIBIRE S AN [F] 577 B ©°Co y S 2%t Siha 400
DNA sk 4. hi& 4 o] WSS Siha
20 i L 2 DNAY% AT OTM 34 it Fe 5 551 & 188 1 T

afn, FH]y SFExT Siha 400 DNA 5347 B e 5 77
IR, AHFE AR, AT 4L Siha
S i 2 B3 DNAY% A OTM %5 Fp.aii Je ik 41 6 1 it
Ak, RHEEIEEEARREINE ¢ S4xt Siha 41
DNA {45453, % Siha 40 M J5 8O S 8/E o

Table 4 The effect of artesunate combined with different doses irradiation on DNA damage of Siha cell (X s, n=100)
Dose/Gy Tail DNA% OT™
Irradiated group Union group Irradiated group Union group
0 0.7924+0.3671 0.7967+0.4044 0.3803+0.1397 0.3846:0.1580
2 2.6683+1.0701* 3.1046+1.7122° 1.4517+0.5759% 1.41144+0.6529*
4 3.5532+1.6697" 3.8097+0.7912° 1.4904+0.5405? 1.6005+0.2405*
6 4.0867+1.1966" 4.0966+1.5303* 1.9401+0.9056° 2.1300+0.9840%

Note: Compared with control group, *P<<0.05.
3 ite

T PR B A 5wl 25 U 2575 8 R W
Tz —, AR E N MR S8 A R S
MER . B4l B Ak Ha ik (Single cell gelelectropho-
resis, SCGE)/Z UL KA LK IK)—Fiia il DNA #
FEWT A 0T, SIEHRA U, R, A
WARSE R DEI A, TIZNHT DNA fiff st
o 5K 7 BBl P 2 e i e oA 0
5 IO NLL 93 4 Pk K562 DNA B W 54 50
PRSI 52 A0 i P RO U TR O
Z, @R UREEN AT DNA RN LBRE S
S i A RO UV AR B AR DG, T T A
i 0 M A A SO BB R P00 o AN SE B 3 ik MTT
SEIG KT I 2] HeLa A1 Siha 4 B 1) 48 A7 23 B 75 & 5%
P A R 185 I v BRAIG, M 25 BE 43 A 2 pg/mL
4 pg/mL I, SPAMAKBFIHIE RN, BRI
H 2 pg/mL F1 4 pg/mL (7 S EEIREAE N HeLa

FI Siha 21 o B 41 B R AR LK S 56 R

HeLa s&—# p53 AR FEHAUHAM, Siha
SRl p53 B AR TR U Al Y, S
DNA #5473 ¥ 20 JfL I8 5 Gy AS I 2SR Gy B A I £ 23
FIBHAAE Gy IR Gy 1, DAt 78 2 I (el ke 52
A1) DNA, p53 58487 HeLa 41 T3 K Dh g
p53 EEN Gi/S BRI s ThRE, U REMKEE
Gy ARSI A 1 T it FEL L 400 i o 1E N 22 43 24 i 30
&5 2 DNAIOY, 2 5206 5R 1 2 40 i Bt s v Dk
VERIN T 75 DR ER X T8 5 5 1 DNA $4% 1 52,
iR R, WYFE HeLa 40f0# 5 )2 H DNA%FI
OTM ¥4 [ et St 750) 2 PO 388 o o 84 LA [0 B 75
T, WA I7 4 HeLa 40 i 2 235 DNA%AI OTM
BImn a4 (P<0.05). MRS Siha 4%
SE BB DNAY%M OTM B e 5 751 & 1 45 fin i 384 o
AR BB R, BCAIRIT 4L Siha 40 AL
DNA%AMI OTM 5 §Lafi i 40 Jo i 2 220 . A b &5
RRWTEEPEESN pS3 SEAR M & 5 HeLa 41l L
A B O G BAE R, A pS3 B AR Y AU
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Study on the effect of artesunate combined with irradiation on DNA damage of

HeLa and Siha cells of human cervical cancer

ZHOU Yuanyuan' FENG Yang' ZHANG Xuguang® ZHU Wei' NI Qianying' GENG Chong'
CHEN Guanglie' LUO Judong' FAN Saijun' CAO Jianping'
!(College of Radiological Medicine and Public Health, Soochow University, Suzhou 215123, China)
%(The Tumor Hospital of Xuzhou, Xuzhou 221002, China)

ABSTRACT In order to investigate the effect of artesunate combined with irradiaton on DNA damage of HeLa and
Siha cells of human cervical cancer, HeLa and Siha cells were cultured in vitro and exposed to different concentration
of artesunate for 24 h and MTT assay was used to observe the inhibitory effect of different concentrations of artesu-
nate on the proliferation of HeLa and Siha cells. The cells were divided into 2 groups as the irradiated group and the
union treatment group. Here it was set up four absorbed doses of **Co y-irradiation in each group with 0, 2, 4, and
6Gy, and the DNA damage were detected by single cell gel electrophoresis assay. MTT analysis showed that the inhi-
bition of artesunate on HeLa and Siha cells of cervical cancer was in concentration-dependent manners. Single cell
gel electrophoresis showed that the DNA damage of HeLa cells treated with artesunate was more serious than that
treated only with irradiation (P<0.05), but had no such effect on Siha cells. Artesunate can increase the ra-
dio-sensitivity of HeLa cells of cervival cancer with p53 mutant, but has no such effect on wide type p53 Siha cells.
KEYWORDS Artesunate, Radiosensitivity, DNA damage, Cervical cancer HeLa cell
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