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[ SRR ] fR&; =S b =t 3 BiEE s Ecal09 20T ; 200 B3 JE1 301 s CS Uske:
[ FE4ZEE ] R735.1; R730.5 [ XEkiRERRG] A [ XE=HS] 1007-385X( 2015 )01-0041-06

Effect of arsenic trioxide on radiosensitivity of esophageal carcinoma Ecal09
cells under hypoxia

Jing Shaowu' , Wang Yadi®, Wang Jun',Sun Guogui’, Liu Qing', Cheng Yunjie', Yang Congrong'( 1. Department of Ra-
diotherapy, Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China; 2. Department of Radio-
therapy, Military General Hospital of Beijing Military Region, Beijing 100700, China; 3. Department of Chemo-
radiotherapy, People’ s Hospital of Hebei Union University, Tangshan 063000, Hebei, China )

[ Abstract] Objective: To investigate the effect of arsenic trioxide ( As,0, ) on proliferation, cycle progression, apopto-
sis and radio-sensitivity of esophageal carcinoma cells under hypoxia. Methods: Human esophageal carcinoma Ecal09
cells were treated with different concentrations of As,O, or doses of radiation under a hypoxic condition mimicked cobalt
chloride ( CoCl, ). At different time points after treatment, cell viability was determined by MTT assay, cell cycle progres-
sion and apoptosis by flow cytometry ( FCM ), and expression of HIF-1o and p27 at the protein level by Western blotting.
Results: In time- and dose-dependent manners, As,O, inhibited Ecal09 cell proliferation similarly under both normoxic
and hypoxic conditions ( P >0.05 ). However, radiation-mediated inhibition of Ecal09 cell proliferation was significantly
less strong under hypoxia than under normoxia ( P <0.05 ). Compared with normoxia, hypoxia increased cell cycle arrest
at the G,/G, phase and decreased the proportion of cells at the G,/M phase ( P <0.05 ). As,O;, induced cell cycle arrest
at the G,/M phase and reduced the proportion of cells at the G,/G, phase under hypoxia. The combination of As,0, and
irradiation resulted in more significant apoptosis in Ecal09 cells as compared with the use of As,0, and irradiation each
alone ( P <0.05 ). Under hypoxia, HIF-la and p27 protein contents were significantly increased as compared with
normoxia ( P <0.05 ), but the increase was significantly attenuated by As,0,( P <0.05). Conclusions: Under hypoxia,
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As, 05 may increase the sensitivity esophageal carcinoma cells to radiation, possibly through down-regulating the expression

of HIF-1a and its down-stream target p27, thus releasing G,/G, phase arrest and inducing G,/M phase arrest.

[ Key words ] hypoxia; As, 05 ;esophageal carcinoma;Ecal09 cell;cell cycle;radiosensitivity
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Tab. 1 Inhibitory effect of As,O, and radiation on Ecal09 under normoxia or hypoxia( x +s, % )

Inhibitory rate at 24 h

Inhibitory rate at 48 h

Group
Normoxia Hypoxia Normoxia Hypoxia
Control
As,0,( ¢y/pmol + L™") 1.31+£0.24 1.58 +0.20 1.26 +0.17 1.62£0.25
0.5 4.05 +0.33 5.12+0.29 7.52+£0.42° 9.38+0.77"
1.0 6.36 £0.54% 7.55+1.04% 11.73 +0.85" % 13.92£1.43"4
2.0 10.26 +1.71° 13.11 +1.62% 24.64 +2.15*% 20.57 £2.18*%
4.0 17.25 £1.23% 18.72 +2.24% 31.88+2.07°% 34.15£2.58" 4
Radiation( D/Gy )
2 3.79 £0.26 2.10 £0.21* 5.65+0.14° 1.83+0.11*
4 7.22 +0.85% 4.37 +0.51%4 16.96 +1.66"* 8.79 £0.82" 44
8 16.58 +0.49% 10.04 +1.3244 33.13£1.06* 18.55 +2.10" 44

* P <0.05 vs groups that at 24 h under the same condition;“ P <0. 05 vs groups that prior concentration of As, 0O, or

dose of radiation;* P <0.05 vs groups that with normoxia group under the same condition
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Ecal09 48 HIF-1a.p27 & & &K 69 % h

Western blotting Frill 25 K] 2 ) /R, # A 5%



- 44 - v [ e 2 AT 2475 ,2015 4E 2 H,22(1)

K2 RET As,0, 5SS LEMBHERS X Ecal09 ZIEHBIRM( x +5,% )

Tab. 2 Effects of As,O, combined with radiation or single on Ecal09 cell cycle under hypoxia ( x +5,% )

Group G,/ G, S G,/’M
Normoxia-control 19.3 2.1 52.6+3.6 28.1+3.3"
Hypoxia-control 34.4+2.5 51.7+3.2 13.9+1.8

As, 0, 23.9+£2.2" 49.7 +3.8 26.4+1.97

Radiation 33.3+2.6 51.6 +4.3 15.1+1.4
As, O, + Radiation 23.2+1.8" 39.3+2.7° 37.5+£3.5"

“P <0.05 vs groups that in hypoxia-control group
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Fig. 1 Effects of As,O, combined with radiation or single on Ecal09 cell apoptosis under hypoxia ( x s, % )

A: Nomoxia-control group;B: Hypoxia-control group;C: As, O, group;D: Radiation group;E: As,O, + Radiation group
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Fig. 2 Effects of As,O; combined with radiation
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2 [ N K25 S 30 B PG R A I L 4 55 B 38 22 2R 0K Jason B A OB 58 T BA & B, T3 25( interferon, IFN )15 54
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AT IL-1 353 R AL 0 S0E RN A 58 LR K 3R 7E 2014 47 8 [ 8 H Y Science 727 I

IFN FEHURG B RN L 335 VR, 7 FUBOR B 2 (AT 98 2 B IEN ELAT 400 ] G g 245 5 B2 3 AE ) T e, I R - TFN
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