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[ E] B8 WF5E7 B0 M4 (cis-platinum, CDDP) X} By 58 He La 2l 9 114 438 58 K2 U 1~ 19 5% i K He
YEFMLE . Fik: WANEFR NS T HeLaZli D, 435 H 7 5 BE B (artesunate, ART). CDDPLIL
KRR A A H24 148 h, K H CCK-8(Cell Counting Kit-8) . it 2% 41 Mg {6 I 55 & BE g MlcDDP
W 3 65 I FH X He La 4t Jf 179 A K 38 5080 R 40 B 00 T /F R o 8 10 J5 B0 0 30k ks ) g 2 441 e b o 24
# HA(recombination protein A, RadS14E ) Rk KF; RT-PCREGIMRadST mRNAM L LK,
R CCR-8MumAdi i R won SXF AL, KA 25A T WA HlHeLa s, {2 1 4i i
T, ZREA5ITFE X (P<0.01), BA 2254 W6l 4E 5 i &3 (P<0.001), H 5B [H]
fHFPE . RT-PCRFNEE (A REDE VA 25 I B R . SXTIRAM L, Rads1Eik M, BS540 Lk
AR AS A SN e 25, A BA SR 45 25 4 2 (R] 22 57 TE ST 240 L (P>0.05) . 518 : ART X CDDPH [l
il E S0 HeLaZ ML ()34 58, FEHEUHT-. FLART W] REIE 2 T A Rads 1R i S S He Ladll i X CDDP
) AR
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Artesunate increases the sensitivity of cervical cancer cells
to cisplatin by down-regulating Rad51

HU Shengnan', ZHANG Bei', WANG Qing', LIU Zhihui', HU Guanli’

(1. Department of Gynecology, Xuzhou Central Hospital Affiliated to Nanjing University of Traditional Chinese Medicine,
Xuzhou Jiangsu 221000; 2. Clinical College, Xuzhou Medical University, Xuzhou Jiangsu 221000, China)

Abstract Objective: To study the effect of artesunate and cisplatin on the proliferation and apoptosis of HeLa cells in
cervical cancer and its mechanism. Methods: Human cervical cancer HeLa cells were cultured in vitro and treated
with artesunate (ART), cisplatin (CDDP) and two drugs for 24 and 48 h, respectively. Cell Counting Kit (CCK-
8) and flow cytometry were used to determine the growth, proliferation and inhibition of artesunate and cisplatin
and their combined application on HeLa cells. Western blot was used to detect the expression level of Rad51 protein
(recombination protein A) in each group. RT-PCR was used to detect RadS1 mRNA expression. Results: CCK-8 and
flow cytometry showed that compared with the control group, the proliferation of HeLa was significantly inhibited
in all groups, and its pro-apoptosis effect was statistically significant in each group (P<0.01), and the inhibiting
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effect was more significant in the combined group (P<0.001), which was also time-concentration dependent. RT-

PCR and Western blot results showed that compared with the control group, RadS1 gene was down-regulated,

and the corresponding changes were more significant in the combined administration group, but there was no

significant difference between the two individual dosing groups (P>0.05). Conclusion: ART may increase the

sensitivity of HeLa cells to CDDP by down-regulating Rad51.

Keywords artesunate; cisplatin; Rad 51; cervical cancer
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ML (PC-14) . 5 M98 F0 - IR 98 400 M 7 A P 14 Ak 3
FABE J7 o A B IR JLAE SCHR, R Sh 52 5 K B ) 5
0 I IE S 7 R R AT A Y B B e S
FEE

T4 HA(recombination protein A, RadS1)
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oL, AR RAF, K AE80% T IEHGH L&,
122 #&FELE G HYRE

I T VS A 4 L, D R B R, R A
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1 ART K. CDDPE i & 4 f 1 i 2=
Table 1 Cell inhibition rates of ART and CDDP at different concentrations

2053 24 hil % /% 48 Wl 2R /% t P
ARTHKFE / (ugmL ™)
4 1527 24.36 -19.908 <0.001
8 22.67 29.54 ~14.409 <0.001
16 27.89 41.98 ~14.249 <0.001
32 48.12 53.02 ~7.662 0.002
64 56.88 64.24 -9.204 0.001
128 72.24 78.38 -5.76 0.004
F 1136.135 2762275
P <0.001 <0.001

CDDP¥RJ¥ /(ug-mL™)

0.625 24.26 30.36 -118.268 <0.001
1.250 31.67 35.54 -16.424 <0.001
2.500 40.89 46.98 -50.990 <0.001
5.000 51.24 56.02 —18.783 <0.001
10.000 64.98 68.34 -3.339 0.027
20.000 80.36 83.38 =502 0.004
F 1097.947 1829.215
P 0.001 0.001
100 100
4 24h - 24h
80 * 48h 30k - 48h
= 60k = 60F
= =
z =
2 40} L
) 2 40
g g
20F 20F
0 1 1 1 1 L L 0 L 1 L 1 ]
0 20 40 60 80 100 120 0 5000 10.000 15.000 20.000 25.000
ART/(pg-mL™") CDDP/(pg-mL"™")

El1 NEREART, CDDP{EF T HeLaZli B8 5E ) 1551
Figure 1 Inhibition of HeLa cell proliferation by ART and CDDP at different concentrations
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F2 BAMIIBEM B R LB (n=5, x+5)

Table 2 Comparison of cell proliferation inhibition rates in each group (n=5, x + s)

a5 BEFE I A /% ,
24 h 48 h
NCH 0 0
ARTH] 56.92 + 1.02* 63.96 + 0.82* —10.105 0.01
CDDPZ 50.78 £ 1.16 56.67 + 0.30* —-15.108 <0.001
ART+CDDPZH 62.83 + 0.87* 70.43 + 0.57* -13.668 <0.001
F 1224.639 4527.877
p <0.001 <0.001
5 CDDP4IAH L, *P<0.01,
Compared with group CDDP, *P<0.01.
ot 24h - 48h
104 10° 4
NC4l  E 10y & 1074

Quad % Gated

, UL 0.03

10 UR 2.10

LL 9581

10° § |- LR 2.06
10° 10' 10° 10° 10*
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ART4H
Quad % Gated
UL 0.02
UR 7.85
LL 7998
0l - - - ) LR 1215
10 10 10 10 10
Annexin-V-FITC
10*
CDDP4H
Quad % Gated
UL 0.02
UR 8.33
LL  76.57
10° ) LR 15.09
10° 10' 10° 10° 10"
Annexin-V-FITC
10*
ART+CDDP#]
Quad % Gated
UL 0.63
UR 3620
LL 4816
10° . LR 15.00
0 ‘l ‘Z “s 4
10 10 10 10 10
Annexin-V-FITC

B2 F AR AR & 4 HeLa ZHAEAVA T

10

10° 10°
Annexin-V-FITC

1

T T T -
o' 10° 10°
Annexin-V-FITC

10

1 2

10°
Annexin-V-FITC

10

Figure 2 Detection of apoptosis rate of HeLa cells in each group by flow cytometry
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Quad % Gated

UL 0.04
UR 2.15
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UL 0.22
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LL 67.90
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UL 1.23
UR 39.22
LL 35.12
LR 24.42
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R3 BHEMEMBIBAT R (=5, x+5)

Table 3 Comparison of apoptosis rates of cells in each group (n=5,x + s)

20 51 24 WA T2 /% 48 hHT-2R /% t P
NC4 4.427 +0.239 4.147 £ 0.06 1.901 0.198
ARTZH 18.8 £ 1.042 27.277 +0.266 -16.115 0.004
CDDP4 23.417 +0.525 32.497 + 0.67 -28.585 0.001
ART+CDDPZH 51.88 +0.718 63.713 +£0.703 -16.690 0.004
F 2455.423 7091.922
P <0.001 <0.001
1.5r s NC
37kD - A A e RadS1 . s ART
B 1ok == CDDP
< s ART+CDDP
:;: 0.5 N
2o WD D D . E \\ _
0.0

B3 & 4HHRads1E BHIRIE (KL B-actin I B S)
Figure 3 Expression of RadS1 protein in each group (B-actin as

internal reference)

—
n
1

=5 NC

s ART

== CDDP

um ART+CDDP

g
(=]
T

Rad 51/p-actin

_
I

0.0!
NC ART CDDP ART+CDDP

El4 £AMAPRadS1 BEFRIEKFLLE
Figure 4 Comparison of RadS1 protein expression levels in cells

of each group

R4 ZAMAHPRad SIMRNARIAKF LB (=3, x +5)
Table 4 Comparison of the expression levels of Rad51 mRNA

in cells of each group (n=3, x + s)

213 Rad51 mRNAZ k7K
NC4 1.000 + 0.013
ARTH 0.561 + 0.061*
CDDP4 0.567 + 0.055*
ART+CDDPZ 0.381 +0.018*

F 113.998

P <0.001

HNCHILEL, *P<0.05,
Compared with the NC group, *P<0.0S.

NC ART

& s & A 4Rl A RadS1 mRNAFRIE K F EL

Figure S Comparison of Rad51 mRNA expression levels in

CDDP ART+CDDP

each group
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