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Studies on the Senolytic Effect of Low Dose-rate Radiation Exposure
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Abstract

Normal cells have cancer suppression mechanisms that prevent uncontrolled cell proliferation, either
by inducing apoptosis or by irreversibly arresting cell cycle progression through cellular senescence. Unlike
apoptotic cells, senescent cells remain viable, accumulate with age, and secrete various inflammatory
substances such as cytokines. The phenotype associated with these cells is the senescence-associated secretory
phenotype (SASP) and it induces chronic inflammation, and promotes the development of various age-related
diseases including cancer. Senolytics are a class of drugs that selectively remove senescent cells, and alleviate
age-associated diseases. Results from preliminary experiments suggest that low dose-rate (LDR) irradiation
of cultured cells can enhance the effects of senolytic drugs. In this study, we are investigating whether LDR
radiation itself has senolytic activity in vivo without concurrent use of a senolytic drug. In FY 2021, we
analyzed the expression of the Brd4 gene (considered one of the key genes in senolysis) in the liver of LDR-

irradiated male B6C3F1 mice. We observed that 100 days of exposure to 20 mGy/day gamma-rays suppressed

the expression of this gene, which suggests a possibility that LDR radiation may possess senolytic activity.
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Fig. 1 Brd4 gene expression in male B6C3F1 mice by microarray analysis at 100 days of

exposure to 20 mGy/day gamma-rays (LDR) compared to age-matched non-irradiated

controls (C).



