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Detection of Molecular Pathological Effects of Internal Exposure and
Patho-Microdosimetric Analysis of the Surrounding Cells
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12 years after the Fukushima nuclear accident, radiation effects are of
interest in the control of tumorigenesis and basic research is important. This study is aimed to
detect the effects of residual radioactivity in the body on the human body as internal exposure by
molecular pathology and to examine the relationship with microdosimetry of tissue cells. Rats were
exposed to radioactive Mn02 by irradiation in the nuclear reactor of the National Nuclear Research
Center of Kazakhstan. In the lungs exposed to an absorbed dose of 0.11 Gy with activated Mn-56
particles, severe pathology including hemorrhage, emphysema, atelectasis, and granuloma and abnormal

deposition of elastin were observed from 6 hours to 180 days later, and Mn2+ coexisting with Fe
elements was found in the lungs; in the small intestine at 1.48 Gy, inflammation, shortening, stem
cell damage, and Mn2+ were identified, and along with the lungs, pathological changes not seen with
external exposure doses.
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