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Abstract - Environmental risk factors such as ionizing radiations, heavy metals, and
pesticides can cause environmental disasters when they exist in excess. The increases in use
of ionizing radiation and agricultural pesticide are somewhat related to the possibility of the
disaster. The risk of radiation and pesticide was evaluated by means of the single cell gel
electrophoresis (SCGE) assay on the human blood lymphocytes. The lymphocytes were
irradiated with 0~2.0 Gy of %Co gamma ray. Another groups of lymphocytes were exposed to
various concentrations of parathion. Significantly increased tail moment, which was a marker
of DNA strand breaks in SCGE assay, showed a clear dose- or concentration-response
relationship. Parathion of a recommended concentration for agricultural use (1 mgﬂ_l) has a
strong cytotoxic effect on lymphocytes, which is equivalent to damage induced by 0.1 Gy of 7
-ray. Furthermore, 2 mg ¢ " of parathion can give rise to DNA damage equivalent to that
induced by 025 Gy at which the radiation-induced damage can start to develop into clinical
symptoms. The comparative results of this study can provide an experimental basis and
biological information for the prevention of environmental disaster.
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Fig. 1. Dose-response relationship of DNA damage in
human lymphocytes exposed to ¥ -ray doses from 0
to 20 Gy. Ermor bars represent the standard error of
the mean among 50 cells (25 cells per each slide).
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Fig. 2. DNA damage in human lymphocytes
treated with various concentrations of parathion.
Error bars represent the standard error of the mean
among 50 cells (25 cells per each slide).
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Table. 1. Radiation dose and parathion concentration for inducing the same level of DNA damage in the human
lymphocytes

Radiation dose Parathlor} DNA tail moment
concentration ) Remarks

(Gy) (mg ) (unitless or gm)

0.1 1.0 54 1)
0.25 19 6.4 T2)
05 34 8.0

1.0 6.5 11.2

20 12.6 176

F1) recommended concentration for agricultural use
F2) external whole-body exposure dose above which clinical symptoms can start to develop
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