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Abstract - Comparative study was performed for the assessment of DNA damage and
Chromosomal aberration in human lymphocyte exposed to low dose radiation using fluorescence
in situ hybridization{(FISH) and single cell gel electrophoresis(SCGE).

Chromosomal aberrations in human lymphocytes exposed to radiation at doses of 5, 10, 30 and
50cGy were analysed with whole chromosome-specific probes by human chromosome 1, 2 and 4
according to PAINT system. FISH with chromosome-specific probe has been used to be a valid
and rapid method for detection of chromosome rearrangements induced by low dose radiation.
The frequencies of stable translocation per cell equivalents were 0.0116, 0.0375, 0.0407, 0.0727
and 0.0814 for 0, 5, 10, 30 and 50cGy, respectively, and those of dicentric were 0.00, 0.0125,
0.174, 0.0291 and 0.0407 respectively. Radiation induced DNA damage in human lymphocyte in a
dose-dependent manner at low doses from 5c¢Gy to 50cGy, which were analysed by single cell gel
electrophoresis(SCGE). From above results, FISH seemed to be useful for radiation biodosimetry
by which the frequencies of stable aberrations in human lymphocyte can be observed more easily
than by conventional method and SCGE also seemed to be sensitive method for detecting DNA
damage by low dose radiation exposure, so that those methods will improve our technique to
perform meaningful biodosimetry for radiation at low doses.
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Table 1. Radiation-induced chromosome rearrangement identified by FISH with the DNA probe for chromosome 1,2 and 4 ;
Numbers and frequencies of color junctions, translocations and dicentric chromosomes

. . I . of
Dose No.ofcells No.ofcel "%  Noofcolor  Noof oM N or No. 0 ,
. aberrant . ) ) with . . cells with t/dic
(cGy) scored  equivalents junctions translocation . dicentrics . R
cells translocation dicentrics
2 0
0 500 172 2 2 0
(0.0116) (0.0116) (0.0000)
5 465 159.96 9 ? 5 2 2 3.00
- (0.0438) (0.0375) (0.0125) .
10 500 172 9 10 7 3 3 2,33
(0.0581) (0.0407) (0.0174)
15 10 4
30 400 1376 14 8 4 2.50
©:10950 (0.0727) (0.0291)
23 14 7
50 500 172 20 13 7 2.00
(0.1337) (0.0814) (0.0407)
* The Number in parenthesis indi No. per cell equivalent.
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Fig. 1. Dose-response curve of translocations induced by low dose radiation

(y=0.0244+0.0013x, r’=0.885).
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Fig. 2. Dose-response curve of dicentrics induced by low dose radiation
(y=0.00613+0.000723x, *=0.9933).

Table 2. DNA damage induced by low radiation dose in human lymphocyte detected by single cell gel electrophoresis

Treatment Tail length(,m)
Mt SE® Median
Control 21.57 + 0455 26.70
5cGy 3354 + 1.05 3092
10 cGy 4192 + 153 40.99
20 cGy 50.03 + 254 4574
30cGy 61.59 + 321 54.43
50 cGy 7920 + 3.78 7571
Kruskall-Wallis, p<0.001

* represents mean t standard error.
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Fig. 3. The frequency distribution of extent of DNA migration in human lymphocytes after exposure to
0, 5, 10, 20, 30 and 50 cGy radiation.
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Fig. 4. The length of DNA migration after exposure to 5, 10, 20, 30 and 50cGy. Each point
represents the mean length of DNA migration from 60 cells. Error bars represent standard errors.
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