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Effects of hypoxia on repair of rat small intestine epithelium cell damaged by Y- irradiation

WANG Fu-you, GAO Jing-sheng (State Key Laboratory of Trauma, Burns and Combined Injury, Institute of Combined Injury, College of Pre-

ventive Medicine, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To study the effects of hypoxia on repair of radiation damage and the possible mecha-
nism. Methods Rat jejunal epithelium cell was taken as study object and divided into control group, irradiation
group and irradiation-hypoxia group. The irradiation group was irradiated only once by ® Co-¥ ray at the dose of 12 Gy
and the irradiation-hypoxia group was treated with hypoxia (5% oxygen) for 6 h after irradiation. MTT was used to
detect the survival rate of the irradiated cells, *H-TdR incorporation was used to detect cell proliferation, and un-
scheduled DNA synthesis and single cell gel electrophoresis were used 1o detect DNA repair and flow cytometry was
used to detect cell cycle. Results  As compared with the irradiation group, the cells in the irradiation-hypoxia group

repaired rapidly, proliferated obviously and the survival rate was increased about 10% (P <0.01). G, phase and G,

phase were prolonged. Conclusion

Hypoxia ean increase the cellular survival rate of IEC-6 after ¥ irradiation,

which mechanism is possibly related to the regulation of cell cycle.
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Tab 1 Survival rate of IEC-6 cell after irradiation [ n =5, (¥ £5)% |

Time alter iradiation

Group

Id 2d 34 4.d 54d
Leradiation 78.5+0.1 55.7+0.2 42.4+0.3 28.9+0.1 17.5£0.3
Irradiation/Hypoxia ~ 89.7+0.2° 71.7+0.37 59.9+0.2° 39.7£0.3" 26.440.2"

* 1 P<0.01, vs irradiation
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Tab 2 *H-TdR incorporation rate of IEC-6 after irradiation
[n=5, (x+5)%]

Time after iradiation

Group
0-6h 6-12h 12— 18 h 18-24 h

80.9+0.1 85.3+0.3  100.2+0.1 123.1£0.2
102.6+£0.27 109.4£0.17 113.8+0.2" 135.3£0.1°"

Irrudiation

Irradiation/ Hypaxia

®+ P<0.01, vs irradiation

2.2 IEC-6 #m At 4% 4t 40 44 15 S oL

UDS 528645 5L 3¢ 3) 0], RIS 24 h (N 4LAY “B-TAR (B4
BARL BRI PAEE (0~ 6 h) FIBEIG A 12155 (6 ~ 24
W) BRSSP0 A 300 P 18 98 A SR I e rp i B
ZH AL 15% (P < 0.01) 5 TERG S A8 0% A 0], Hedir i al iR g 41
M7 18 ~ 24 b |1 S ARG TR Al R 4 B AEG 259 ( P < 0.01)

F3I G IEC-6 MR *H-TAR EEBAE [ n =5, (r25)%]|
Tab 3 *H-TdR repair incorporation rate of IEC-6 after
irradiation(UDS) [n =5, (xr+5)% |

Time after irradiation

Group

0-6h ﬁ*lzlil 712~|H|I 18-24 h
Ireadhiation 107.7+0.2  84.9x0.1 98.4+0.1 123.2+0.2
Irradiation/ Hypoxia 122.2+0.1" 83.2:0.2 109.8+0.2 96.6+0.1"

0 P<0.01, v trradiation
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Tab 4 DSB repair of IEC-6 after irradiation (SCGE)
(n=100, x £5)

Irradiation Irradiation/ Hypoxia

Time alter =
irrucliation (h) Drag tail rate( %) Tail length(pm)  Drag tail mte( %) Tail Jength(pum)

6 4.9+0.2 91 +25 14.3+0.4" 76+ 1%
12 81.5+0.3 20266 73.2£0.2% 116+ 39
bl 56.8+0.5 100+ 37 12.4+0.6 8§l + 2%

¥ P<0.01, &; P<0.05, v irradiation
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Tab 5 Cell cycle change of IEC-6 after irradiation (n =3, %)

Control Trradiation Irradiation/ hypoxia

Time (h)
Gy S Go Gy S (n Gy S Gy
6 52.8 3.6 15.6 48.3" 28.4" 23.3" 54.4" 25.2% 20 4%
12 53.4 310 15.6 62.17 20.3° 17.67 56.4* 23,14 20,5%
18 55.4 29.3 15.3 61.3° 23.4" 15.3" 66.1* 15.5% |§.4™
24 56.3 29.6 14.1 57.4 28.2 14.4 50.5% 24.0* |6.5*

# 1+ P<0.05, vs control; & : P <0.05, s irradiation
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