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Background: Acute lymphoblastic leukemia (ALL) is the most common malignancy in
childhood, characterized by excess lymphoblasts, and immature white blood cells that
are continuously multiplying and overproducing in the bone marrow. The aim of this
investigation was to measure the sensitivity of lymphocytes against gamma irradiation
in patients with acute lymphoblastic leukemia, and also find out the effect of such
irradiations in causing chromosomal abnormalities.

Methods: In this investigation performed between April 2010 and July 2011, at the
Department of Genetics, Cancer Institute of Iran, we studied the effects of gamma
irradiation on the lymphocytes of 20 children with acute lymphoblastic leukemia. The
lymphocytes of 30 healthy donors were used to establish as a normal response to
gamma irradiation and seven age-matched ataxia telangiectasia patients were recruited
as positive control. The chromosomal radiosensitivity was assessed with the G2- and
the G0-assay. We compared the mean number of chromosomal abnormalities such as
chromosome and chromatid breakages, chromosome and chromatid gaps, and
chromatid exchanges in one-hundred metaphases of patients and control groups.
Results: The frequency of chromosomal aberrations was statistically higher among
patients with acute lymphoblastic leukemia than the normal controls (P<0.01). In total,
65% of the patients were sensitive to gamma irradiation, but the remaining 35% were
similar to the normal controls. Patients with ataxia telangiectasia showed the highest
sensitivity to gamma irradiation (P=0.001).

Conclusion: Our results showed that a high percentage of patients with acute
lymphoblastic leukemia were sensitive to irradiation, meaning that maximum care

should be taken during their treatment to avoid unnecessary X-rays or radiotherapies.

Keywords: acute lymphoblastic leukemia, chromosomal aberration, gamma irradiation.
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