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Aims The use of non-invasive laboratory tests based on detection of biomarkers in the blood
samples is a good strategy for early diagnosis of breast cancer. The lymphocyte radiosensitivity
assessment can be a valuable method to diagnose breast cancer. The objective of this study was
to investigate the radiosensitivity indices in sporadic breast cancer among Iranian women and
to evaluate the potential of those indices for clinical use in early diagnosis of breast cancer and
assessing its susceptibility.

Materials & Methods The present study is a case-control that was conducted on 32 patients
with sporadic breast cancer (patient group) and 30 healthy individuals (control group). The
obtained blood samples of both groups were exposed to gamma-irradiation (0.4 Gy) and the
level of chromosome breakage was determined based on the G2 chromosome breakage assay
protocol. In the metaphase lymphocytes, the percentage of the abnormal cells was calculated
as the radiosensitivity index for comparing the two groups. Data were analyzed by SPSS 19
software using student t-test, paired t-test, chi-square and Fisher exact test.

Findings There was a significant difference in the percentage of the index of the abnormal
cells after irradiation between two groups (p=0.001). The area under the curve (AUC) of
the percentage of the abnormal cells and odds ratio (OR) were found as 0.725 with 3.818,
respectively. The frequency of increased radiosensitivity based on this index (at 61% cut-off
point), was 65.6% in the patients and about 33% in the control group.

Conclusion The increased level of chromosome breakage following irradiation with gamma
rays can be used as an early diagnostic biomarker of breast cancer or a possible indicator for
breast cancer susceptibility.

Keywords Breast Neoplasms; Gamma Iradiation; Chromosome Aberration; Chromosome Breakage;
Biomarker
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