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Abstract

Biological dosimetry is a quantification of exposure to ionizing radiation by means of
biological indicators. Ionizing radiation is a well known classical mutagen capable of inducing
various kinds of stable and unstable chromosomal alterations. The analysis of chromosomal
aberrations in the lymphocytes of individual exposed to ionizing radiation is one of the most
reliable biological indicators of radiation risk. Dicentric chromosome aberration assay was
suggested by IAEA for the detection and dose assessment of human radiation exposure. The aim
of this study was to investigate whether occupational exposure induced chromosomal damage in
hospital worker exposed to low levels of ionizing radiation. Thirty-three radiation workers from
the therapeutic radiology and nuclear medicine division, Faculty of Medicine, Chiang Mai
University and seventeen volunteer individuals who did not have the history of occupational
exposure were enrolled in the study. After lymphocytes separation by using Isoprep™, the
cultures were incubated in the optimum condition for 48 hours. 300 metaphase chromosomes
were scored in each individual for the incidence of dicentric chromosome aberrations. The results

showed that comparing to non-radiation worker groups, the risk of dicentric chromosome



aberration observed in radiation worker groups was 4.2 times higher (95% Confidence Interval
(95%CI), 1.2-14.6). Duration of exposure longer than 10 years increased risk of dicentric
chromosome aberration 4.4 times (95%CI, 1.3-14.8). Annual exposure dose more than 200
uSv(Hp0.07) or 30 uSv(Hp10) induced 14.1 times(95%CI, 1.7-120.0) and 6.7 times(95%CI, 1.3-
34.4) risk of dicentric chromosome aberration, respectively. Gender, age, smoking, alcohol
consumption, anti-biotic drugs and chest x-ray were not the significant predictors for dicentric
chromosome aberrations (p=0.41), (p=0.35), (p=0.30), (p=0.24), (p=0.11) and (p=0.08)
respectively. Never the less, the results pointed out that the hospital personnel who work in
radiation area should perform their duty with awareness, concern and strictly follow the radiation

protection procedures.



