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Abstract 

With the development and applications of ionizing radiation in medicine, the radiation effects on human 

health get more and more attention. Ionizing radiation can lead to various forms of cytogenetic damage, 

including increased frequencies of micronuclei (MNi) and chromosome abnormalities. The cytokinesis block 

micronucleus (CBMN) assay is widely used method for measuring MNi to determine chromosome mutations or 

genome instability in cultured human lymphocytes. The visual scoring of MNi is time-consuming and scorer 

fatigue can lead to inconsistency. In this work, we designed software for the scoring of in vitro CBMN assay for 

biomonitoring on Giemsa-stained slides that overcome many previous limitations. Automatic scoring proceeds 

in four stages as follows. First, overall segmentation of nuclei is done. Then, binucleated (BN) cells are 

detected. Next, the entire cell is estimated for each BN as it is assumed that there is no detectable cytoplasm. 

Finally, MNi are detected within each BN cell. The designed Software is even able to detect BN cells with 

vague cytoplasm and MNi in peripheral blood smear. Our system is tested on a self-provided dataset and is 

achieved high sensitivities of about 98% and 82% in recognizing BN cells and MNi, respectively. Moreover, in 

mailto:o.sarrafzade@gmail.com


https://isiarticles.com/article/152305

