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Abstract: The transient irradiation-caused DNA damage in the human peripheral blood lympho-
cytes, mouse peripheral blood lymphocytes and alive mouse irradiated by o-ray and y-ray was
investigated, and the single cell gel electrophoresis (SCGE, Comet Assay) was used to detect
the extent of DNA damage. On this basis, the dose-effect curve and the evaluating method for
radiant after-effect were established, the absorbed dose of alive mouse A irradiated by y-rays
was computed. The results indicate that not only the dose-effect can be described by using
SCGE, but also the dose-computed after organism irradiated by radiant rays is achieved with it,
and SCGE may be used as a new biological dosimeter.
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Fig. 1 Photomicrographs of typical comet DNA exposed to various radiations

D, Gy: (a)—20.0, (b)—0.1, (¢)—0.3, (d)—0.5, (e&)—1.0, (H—2.0

1 o,y DNA DNA
Table 1 DNA content response of human and mouse lymphocytes towards *' Am « and **Co y radiation %
v e e a a
D/Gy (HL irradiated by (ML irradiated by (AML irradiated by (HL irradiated by (ML irradiated by
50Co v) 50Co v) 50Co v) 21 Am o) 21 Am o)

0.0 3.137+2.036 5.005+2. 691 2.79041. 840 2.980+2.020 3.057+2. 380
0.1 3.04541. 940 6.24443.159 13.57843. 540 15.83446. 090 16.967+6.910
0.3 18.154+7. 384 33.119+7.943 29.323+14.031 12.67345.370 24.66746.380
0.5 28.806+5. 902 38.292410. 304 58.45448. 870 29.075+11.278 —

0.8 73.8024+11.731 70.992+9.670 — 49.239+10. 033 69.70446.720
1.0 63.56445. 388 66.65444.590 82.137+5. 390 72.12346.560 65.24247. 260
2.0 89.370+7.212 59.11645. 920 83.224+7.240 79.14449.000 65.00046. 460
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Table 2 Olive moment response of human and mouse lymphocytes
towards **' Am « and * Co v radiation %
v 7 v o o
D/Gy (HL irradiated by (ML irradiated by (AML irradiated by (HL irradiated by (ML irradiated by
50Co v) 50Co v) 50Co v) MTAmM o) 21 Am o)
0.0 0.3574+0. 220 0.7224+0. 383 0.33340.210 0.46240. 313 0.54740. 430
0.1 0.39840. 250 1.090+0. 597 3.740=%1.039 4.642+2. 682 4, 68412, 460
0.3 3.38941.553 9.51242.532 7.682+3.911 4.36142.798 10.9124+6.520
0.5 9.02242.150 10.571+3. 040 42.338+11.752 19.732413. 085 —
0.8 35.52146.680 34,113+7.610 44,396 +5. 890 56.365+16.039
1.0 31.33445.811 50.484+7.290 95.449+16. 410 84.352426.674 68.5184+21.724
2.0 33.09446. 430 46.324+6.750 141. 423+21. 802 119.179+35. 423 61.436415.125
3
Table 3 Dose-effect curves
DNA Olive
(Items) (Tail content) (Moment)
Y- y = —39.58x%+ 110.93x — 5. 20 y = —16.452*+ 52.35x — 4.91
(HL irradiated by °Co y) 2= 0.903 4 r?= 0.867 6
v y = —39.9822+ 109. 16z + 0.84 y = —18.852%+ 64.36x — 5.25
(ML irradiated by °Co y) r?= 0.958 2 r>= 0.894 8
Y- y = —41.152%+ 123. 042 + 1.64 y = —19.222%+ 114, 40x — 8.74
(AML irradiated by % Co y) 2= 0.989 2 2= 0.974 4
a y = —20.07x*+ 80.34x + 0.53 y = —7.402%+ 79.54x — 7.49
(HL irradiated by ' Am o) r2=0.9359 2= 0.939 5
o y = —35.732%+ 102. 20z + 3.42 y = —35.3122+ 104. 80z — 5. 84
(ML irradiated by ' Am o) r2=0.969 9 r?=0.959 8
2.3
2.3.1 A o
s 0.5 Gy vy 2.3.2 s
A, , A  DNA o
4,
DNA y = —41. 1522+ 3 , ,
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8.74, "= 0.974 4 ’ A N
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Table 4 Dose response of alive mouse A lymphocytes towards *°Co vy radiation

Olive DNA DNA
Ne- (Tail length) /pm (Moment) (DNA content of tail) /% (DNA content of head) /% (Comet area) /pm?
1 120 47.33 58.07 41.93 6 343
2 90 31.45 45,25 54.75 5173
3 113 43. 37 58.61 11. 39 5269
4 82 32.06 53. 88 46. 12 3 766
5 92 37. 20 60. 48 39.52 3 534
(99+14) (38.2845.66) (55.26=+4.56) (44.74+4.56) (4818+934)
(Note) : (The data in parentheses are the average)
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