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D1
25 50 100 200mGy 12.5mGy/min D1 75mGy 6.25 12.5 25 50 100 200mGy/min
D2 1.0 1.5 2.0Gy 287mGy/min Kunming DI D2 36
12 24 60h D1 25 50 100mGy
12.5mGy/min D1 D2 6h Dl  75mGy 6.25 12.5 25mGy/min D1 D2 3 6
12h D2 1.0 1.5 2.0Gy D2 p<0.05  p<0.01
G/ G Gy+M p<0.05  p<0.01 D1+D2 D2 S
p<0.05  p<0.01 G/ G G +M 1.0—2.0Gy
287mGy/min 3—12h  25—100mGy 6.25—25mGy/min
R811.5 Q235 R392.12 R332
D1 75mGy 6.25 125 25 50 100
il (21 200mGy/min] 3 6 12 24 60h
(31 D2 1.0 1.5 2.0Gy 287
1994 mGy/min
UNSCEAR 4 I DI 0 .
(4] 25 50 100 200mGy 12.5mGy/min
D2 1.5Gy D1 D2 6h 2 DI 75mGy
12.5mGy/min D2 1.0 1.5 2.0Gy
D1 D2 6h 3 DI 75mGy
12.5mGy/min D2 1.5Gy D1 D2 3 6
12 24 60h 4 DI 75mGy 6.25
125 25 50 100 200mGy/min D2 1.5Gy
D1 D2 6h 1
1 1.2
11 D2 18h
. 3
Kunming 1 1x10"  /mL 20h
2042 ¢
D2 D1+D2 3
n x3 X 1.3
200 kV 10mA 0.5mm 0.0lmol/L PBS 2
1.0mm [D1 0 1500 r/min 4  S5min 0.01% RNase
25 50 100 200mGy 12.5mGy/min 100pL 37 30min PBS 1 50mg/L

39170275
1945 1 1969
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0.5mL 4 30min 1.5Gy D2 287mGy/min
BD CellQuest 1x10* 1 D2
ModFit S
100% p<0.05  p<0.01
1.4 GG, GytM
~ 100% p<0.05
XS t p<0.0l DI D2
D2 100% 200
2 mGy+1.5Gy D2
p<0.05  Gy/G, 25mGy+1.5Gy
2.1 100mGy+1.5Gy D2 p<0.05
G,+M Go/Gy
0 25 50 100 25mGy+1.5Gy D2 p<0.05
200mGy D1 12.5mGy/min X 6h

Tablel Ratio changes of each phase cell percentage of cell cycle in mouse thymocytesinduced by irradiation with different
low doses (D1) 6h before 1.5Gy (D2) exposure

(X %9) %, n=5

D1 /mGy Groups Gy/ Gy S G,+M
25 D1+D2 vs D2 934217 155.7£21.3® 53.8+34.60"
D2 vs Sham—irradiation 117.8+6.6 " 46.2+22.00 200.0+46.2 "
50 D1+D2 vs D2 88.9+7.4 154.9+38.9V 74.2+16.1
D2 vs Sham—irradiation 122241020 52.4+18.9@ 193.8+37.5@
100 D1+D2 vs D2 92.6+4.8 1323133 M 87.8+17.6
D2 vs Sham—irradiation 111.1£49 @ 65.9£13.2@ 160.9+17.4
200 D1+D2 vs D2 96.9+5.2 132.6+34.8 93.2+34.1
D2 vs Sham—irradiation 11224250 43.6+8.1% 231.6+£57.9 @
D1+D2 vs D2, ¥ p<0.05 , ¥ p<0.01
D1 75mGy 12.5mGy/min D2 Go/Gy 75mGy+1.0Gy  75mGy+1.5Gy
1.0 1.5 2.0Gy 287mGy/min D1 D2 6h D2 p<0.05
DI D2 S 100% D2
100%
p<0.05 p<0.0l G¢/G, G»tM 2
D2

Table2 Ratio changes of each phase cell percentage of cell cycle in mouse thymocytesinduced by irradiation with 75mGy

(D1) 6h before different greater dose (D2) exposure (X %9 %

D2 /Gy Groups n Gy/ Gy S G,tM
1.0 D1+D2 vs D2 5 91.3+5.1D 152.7+23.70 63.6£10.6 ™"

D2 vs Sham—irradiation 5 113.8+7.6 M 57.9£14.0? 194.1£55.9M
1.5 D1+D2 vs D2 8 96.3+3.4M 137.5+30.8 ) 86.9+11.5

D2 vs Sham—irradiation 8 105.2+3.8 M 61,9173 160.5+31.6"
2.0 D1+D2 vs D2 8 96.6+4.4 132.8+22.4" 64.2+22.6"

D2 vs Sham—irradiation 8 107.0+52 M 64.1£182? 160.6+42.4@

D1+D2 vs D2,V p<0.05 , ¥ p<0.01
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2.2 D2 100%
p<0.05  p<0.01 Gy/G, Gy;tM
75mGy D1 12.5mGy/min 100% GD/i} 6 GoiM
3 6 12 24 60h 1.5Gy D2 o 2
287mGy/min 3 12h p<0.05
3 B2 p<0.01 DI D2 24  60h DI D2
1 DI D2 D2
3 6 12h DI D2 S

Table3 Ratio changes of each phase cell percentage of cell cyclein mouse thymocytesinduced by irradiation with 75mGy

(D1) different time before 1.5Gy (D2) exposure (X %9 %
Intervals between D1 and D2 /h Groups n Gy/ Gy S G,+M
3 D1+D2 vs D2 6 91.0+12.0 139.7+33.5M 67.249.8@
D2 vs Sham—irradiation 6 116.3+12.8 61.8+£12.1? 164.9+32.4@
6 D1+D2 vs D2 8 96.3+3.4 137.5+30.8 D 86.9+11.5
D2 vs Sham—irradiation 8 105.2+43.8® 61.9+17.3@ 160.5+31.61
12 D1+D2 vs D2 6 94.6+2.7 127.7£12.70 61.2+20.4"
D2 vs Sham—irradiation 6 111.6+10.4 " 68.5+17.7@ 181.5+55.61
24 D1+D2 vs D2 6 101.6+3.5 114.7+26.7 90.5+31.0
D2 vs Sham—irradiation 6 108.3+4.9 62.0£14.9@ 190.9+59.1
60 D1+D2 vs D2 6 97.546.7 114.9+36.5 78.1459.4
D2 vs Sham—irradiation 6 111.5£9.60 65.1£21.2" 200.0+87.5
D1+D2 vs D2,V p<0.05 , ¥ p<0.01
2.3 DI D2 S D2
100% p<0.05 p<0.01
75mGy DI 25mGy/min Go/G, Go/G,
625 125 25 50 100 200mGy/min 6h GtM D2
1.5Gy D2 D2 100% p<0.05
p<0.01 50—200mGy/min
1 D1 6.25 12.5 25mGy/min 4

Table4 Ratio changes of each phase cell percentage of cell cycle in mouse thymocytesinduced by irradiation with 75mGy
(D1) of different dose rates 6h before 1.5Gy (D2) exposure (X %9) %, =6

Groups Dose rates (mGy/min) Gy/ G, S G,tM

D1+D2 vs D2 6.25 94.6+420 183.8+38.8 71.249.6@
12.5 93.4+4.8 M 195.0+40.0 @ 67.1£27.4 W
25 93.6+6.3 182.5+52.5M 70.0£16.4 M
50 95.0+£6.5 167.5+56.2 83.6+16.4
100 97.6%5.6 158.8+55.0 79.5+19.2
200 98.7+7.6 148.8+48.8 75.3+24.7

D2 vs Sham—irrad 107.8+4.3® 47.9+28.1? 155.3+29.8@

D1+D2 vs D2,V p<0.05 , P p<0.01
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Adaptive response of thymocyte cycle progression induced
by low doseionizing radiation in mice

GONG Shouliang LIU Shuchun LU Zhe WANG Zhenqgi LIU Yang
LIU Guangwei LIU Shuzheng
MH Radiobiology Research Unit, School of Public Health, Jilin University, Changchun 130021

ABSTRACT In this paper, dose-, dose rate- and time—effect of adaptive response of thymocyte cycle progression
induced by low dose radiation were observed. Kunming mice were irradiated with different inductive doses ( D1) of
25,50, 100 and 200mGy at a fixed dose rate of 12.5mGy/min, or a fixed inductive dose (D1) of 75mGy with different
dose rates of 6.25, 12.5, 25, 50, 100 and 200mGy/min. The mice were then irradiated with different challenging doses
(D2) of 1.0, 1.5 and 2.0Gy at a fixed dose rate of 287mGy/min. The time intervals between D1 and D2 were 3, 6, 12,
24 and 60h. Thymocyte cycle progression was measured with flow cytometer. It has been found that with the mice
which had received D1 of 25, 50 and 100mGy at 12.5 mGy/min dose rate and the D2 doses 6h after the D1, or D1 of
75mGy at dose rates of 6.25, 12.5 and 25mGy/min and the D2 doses 3, 6 and 12h after the D1, or D2 of 1.0, 1.5 and
2.0Gy, the percentage ratio of S phase thymocytes decreased significantly (p<0.05 or p<0.01), and the percentage of
Gy/G, and G,+M phase thymocytes increased significantly (p<0.05 or p<0.01).too, by comparing the D2 groups to the
sham—irradiation group, Comparing the D1+D2 groups to the D2 groups, however, the percentage ratio of S phase
thymocytes increased significantly (p<0.05 or p<0.01), and the percentage of G¢/G, and G,+M phase thymocytes
decreased in varying degrees. The results suggest that irradiating the mice to 25—100mGy at dose rates of 6.25—
25mGy/min 3—12h before exposing them to 1.0—2.0Gy irradiation at 287mGy/min dose rate, the adaptive response
of thymocyte cycle progression could be induced under the condition of whole—body irradiation.

KEYWORDS Low dose radiation, Cell cycle progression, Adaptive response
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