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Anti-proliferation effect of arsenic trioxide on human lung adenocarcinoma cell

line A549 under hypoxia condition

QU Ge-ping', LI Bing'", XIU Qing-yu', ZHANG Ling-zhen’( 1. Department of Respiratory Diseases, Changzheng Hos-
pital, Second Military Medical University, Shanghai 200003, China; 2. Department of Laboratory Diagnosis, Changzheng
Hospital, Second Military Medical University ,Shanghai 200003, China )

[ Abstract ]

line A549 under normoxia and hypoxia conditions. Methods: Different concentrations ( 1, 2, and 4 wmol/L ) of srsenic

Objective: To compare the anti-proliferation effect of arsenic trioxide on human lung adenocarcinoma cell

trioxide were used to treat the A549 cells at normoxia( 21% O, ) and hypoxia( 5% 0O, ) conditions. The cells were
collected at 12, 24, and 48 h later. MTT assay was used to examine the cell growth inhibitory rate and Annexin V-PI
double labeling FCM was used to determine cell apoptotic rate. To compare the influences of 2 conditions on the growth in-
hibitory rate and apoptotic rate of A549 cells. Results: Arsenic trioxide markedly increased the cell growth inhibitory rate,
forepart and total apoptotic rates in a time- and dose-dependent manner under both conditions; the late apoptotic rates were
not significantly change. The cell growth inhibitory rate and forepart apoptotic rate were not decreased under hypoxia con-
dition compared with under normoxia when the concentration and treatment time were the same. Conclusion: Arsenic
trioxide can markedly inhibit the growth and promote apoptosis of A549 cells; and this effect of arsenic trioxide is not
attenuated by hypoxia.
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Tab.1 Cell growth inhibitory rate of lung adenocarcinoma cell line A549 treated

by As, O, under normoxia and hypoxia conditions

12 h 24 h 48 h
Group
21%0, 5% 0, 21% 0, 5% 0, 21% 0, 5% 0O,
Control 2.55+1.14 2.62+£1.02 3.14+1.23 2.74+£1.23 3.73+£1.77 3.23+1.34
1 pmol/L 4.00+1.13"  4.20+1.40" 7.53 £2.53" 6.83£1.83" 11.54 £2.90" 10.78 £3.20"
2 pmol/L 6.88+1.27"" 6.21£1.56"" 15.13£2.71"" 13.13+£2.66"" 21.11 £3.47°"  20.32+4.11""
4 pmol/L 9.12+1.22"" 8.67+1.88"" 21.38+3.31"" 20.56+3.01"" 30.53 £5.44" " 28.39+4.80""

*P<0.05 ,""P<0.01 vs control under the same condition

R2 ERFHT As,0, BAMRE A549 BREMBTE % )

Tab.2 Apoptositic rate of lung adenocarcinoma cell line A549 treated by As, O, under normoxia condition

Group Apoptosis stage 12 h 24 h 48 h
Control Forepart apoptosis 0.42 +0.18 0.46 +0.24 0.36 +0.25
Terminal apoptosis 0.41 +0.20 0.36 +0. 18 0.34+0.12
Total apoptosis 0.83 +0.38 0.82 +0.42 0.70 +0.37
1 pwmol/L Forepart apoptosis 2.91+1.67" 3.92+1.89" 6.88 +2.60"
Terminal apoptosis 1.43 +0.83 1.86 +0.78 1,92 £1.29
Total apoptosis 4.34+2.50° 5.78 +2.67" 8.80+3.89°
2 pmol/L Forepart apoptosis 11.23£2.88"" 16.10 +5.23° " 19.62 +5.34° "
Terminal apoptosis 1.53 0.66 1.48 +0.81 1.97 +1.49
Total apoptosis 12.26 +3.54" 17.58 +6.04" " 21.59+6.83""
4 wmol/L Forepart apoptosis 24.70 +4.65" " 35.45+4.23" " 39.05 +5.46"
Terminal apoptosis 1.98 1.0l 2.09+1.12 2.86+2.12
Total apoptosis 26.68 +5.66" " 37.54+5.35"" 41.91+7.58" "

"P<0.05," " P<0.01 vs control in the same time point
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Tab.3 Apoptotic rate of lung adenocarcinoma cell line A549 treated by As, O, under hypoxia condition

Group Apoptosis stage 12 h 24 h 48 h
Control Forepart apoptosis 0.32+0.14 0.42 +0.24 0.40 +0.26
Terminal apoptosis 0.28 +£0.21 0.40 +0.28 0.36 0. 12
Total apoptosis 0.60 +0.35 0.82+0.52 0.76 +0.38
1 pmol/L Forepart apoptosis 2.69+1.12° 3.66 £1.68" 6.43 £2.58"
Terminal apoptosis 1.04 £0.53 1.69 £0.95 1.42 £0.55
Total apoptosis 3.73+£1.65" 5.35+2.637 7.85+3.13"
2 pmol/L Forepart apoptosis 12.05 £2.31"" 15.82 +4.63" " 19.01 £3.54""
Terminal apoptosis 1.69 +0.85 1.56 £0.32 1.35+0.99
Total apoptosis 12.74 £3.16" " 17.38 £4.95" 20.36 £4.53""
4 pmol/L Forepart apoptosis 22.38 £2.46" " 33.54£3.67"" 38.89 £4.88" "
Terminal apoptosis 1.98 £1.15 2.46 £1.52 2.58 £1.44
Total apoptosis 24.36 £3.61"" 36.00 £5.19"" 41.47 +6.32""
" P<0.05,""P<0.01 vs control in the same time point
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Fig.1 Apoptosis of lung adenocarcinoma cell line A549 treated

by As,O; for 12 h under normoxia and hypoxia conditions by FCM

A-D:21% 0, ;E-H:5% 0, ;A,E: Control;B, F: 1 pmol/L As,0,;C,G: 2 pmol/L As,O0;;D,H: 4 pumol/L As, O,



No. 3 M, 45, RS =S R MR AS49 2 3 58 50 277 -

I B i 7 A O 22 3 PR s B85 715
FEMNEEE | Z24F- K 5L 16 A A F0 AR A7 U1K DL D] 2
AR, DRI T AR, -4 — oA 022 42 B9 B i T 7
B AR H R, As, 0, VBN A B 2 1 15 58 ]
2y JEFRERL A 5 otk R PR 25 . B
CAEMTE7EAR VRS X Al e A549 40 2k
RATIAT WS A0 T 5 T, o g e G EL AR A A4 L
A RFATHE— L BIPTFETT 18]

[ & % x #f]

[ 1] Lelong-Rebel 1, Brisson C, Fabre M, et al. Effect of pO, on anti-
tumor drug cytotoxicity on MDR and non-MDR variants selected
from the LoVo metastatic colon carcinoma cell line{ J ]. Anticancer
Res, 2008, 28( 1A ): 55-68.

(2] SRR3C, EATE. Ml =40k — Ml B A scC-7901
AR ) | R BATTSE, 2005, 32 (11): 692-694.

(3] SRE@F, R, YR, = 41 i 2L 98 40 A 1048 P B
AR TRIERE L) ] RS AR, 2005, 22(5):
532-534.

[4] Dilda PJ, Hogg PJ. Arsenical-based cancer drugs| J ]. Cancer Treat
Rev, 2007, 33( 6 ):542-564.

[ 5] Hayden PJ, Mitsiades CS, Anderson KC, et al. Novel therapies in
myelomal J ]. Curr Opin Hematol ,2007,14( 6 ): 609-615.

[6] Mathieu J, Besangon F. Clinically tolerable concentrations of
arsenic trioxide induce p53-independent cell death and repress
NF-kappa B activation in Ewing sarcoma cells[ J ]. Int J Cancer,
2006, 119(7): 1723-1727.

[7] Kim HR, Kim EJ, Yang SH, et al. Combination treatment with
arsenic trioxide and sulindac augments their apoptotic potential in

weee e © <

lung cancer cells through activation of caspase cascade and mito-
chondrial dysfunction[ J ]. Int J Oncol, 2006, 28( 6 ): 1401-
1408.

[81 Yih LH, Hsueh SW, Luu WS,et al. Arsenite induces prominent
mitotic arrest via inhibition of G2 checkpoint activation in CGL-2
cells| J ]. Carcinogenesis,2005, 26( 1 ): 53-63.

(91 JA J5, sl B, 45, =40 Rl i S AT AGS
PR TR STAT3 VEGF Fik iy mal J 1. b B o A= 6
JT 24,2007 ,15( 2 ):179-183.

[ 10 ] Efferth T, Li PC, Konkimalla VS, et al. From traditional Chinese
medicine to rational cancer therapy| J ]. Trends Mol Med,2007,
13(8): 353-361.

[ 11 ] Karlsson J, Pietras A, Beckman S, et al. Arsenic trioxide-induced
neuroblastoma cell death is accompanied by proteolytic activation of
nuclear Bax| J . Oncogene 2007, 26( 42 ): 6150-6159.

[ 12 ] Dachs GU, Tozer GM. Hypoxia modulated gene expression: angio-
genesis, metastasis, and therapeutic exploitation [ J . Eur J
Cancer, 2000, 36( 13 ): 1649-1660.

[ 13 ] Hockel M, Vaupel P. Tumor hypoxia: definitions and current clini-
cal, biologic, and molecular aspecls[ J 1. J Natl Cancer Inst,
2001, 93(4): 266-276.

(1418 & BURM, 2 J7, 5 AR SR S 59 01 S0 4A
fiE A2780 i TR M BHHLEIL T ). FEAE, 2005, 24( 4 ): 408-
413.

[ 15 ] Karlsson J, Edsjo A, Pdhlman S, et al. Multidrug-resistant neuro-
blastoma cells are responsive to arsenic trioxide at both normoxia
and hypoxial J ]. Mol Cancer Ther, 2005, 4( 7 ): 1128-1135.

[ KFmEE ] 2008 -02 -28 [fEEBH ] 2008 -04 -15

[ R ] ARLEHK

e

<

i -

—

2\BEEHUEBEFEEN NSTERLANFREAT S

R A 4 R R 2 A DK — R B I T AL PR AR A A/ BT AR 9E I RIS i 3, i — 2B 4R TR NTE L &R
PSR T HE AL PR A A/ P BEIS TR B AR KSR, LV R S BEBR A A e Bl = [, 5 T 2008 4F 11 H 7 - 12 H7E4#R
AR T2 i 4 E AL SRR AN ALY BTN AT B AR &, S RESTURD 2 mEEEANE
2oy KRBT A ANF BRI . AT Y BT 2 2%k L T AR A A T T A R DL B A AU 2R T
HHEFS 5. SV EIEN AR NEIRIT A AT SRIT 98 N ANRHE T R Be BB RR T 2, b4
AASEAE SR 2 [0 A B A T AHAE B — T 6 o RRSUENZHAR AR 2 LR B S E 0% S i SN
A HE PN SRR YT I B AR RN R A 1 1) LA B T AL 5 28 AT AL P A A L AN BHA T it R A5 P S IR TR R 1Y
B RRARE N . SUP IR LHESER BT IE R FARBER R, NERBE. S8R BETERR —BREEFXHFT ¥+
10 43

FEEAE IR EE BEA ARL, MO 13850171973 hanlan@ pub2. fz. fj. cn

A B R BE B N BE S, i 13959105615 endoshihong@ hotmail. com

TR AR T B R S B T 91 5 k4 350014 HL1% :0591 — 83660063 — 842838017

£ 10591 - 83546120



