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Study for risk reduction of childhood continuous radiation exposure-

induced health effects by enriched environment

Takamitsu Morioka
Department of Radiation Effects Research, National institute of Radiological Sciences
National Institutes for Quantum and Radiological Sciences and Technology

- Section manager

Key word: Low-dose radiation, Childhood exposure, Enriched environment, Cancer prevention

Abstract

Long-term evacuation life caused by disasters such as unclear accident, earthquake, and tsunami have an
adverse effect on physical and mental health. After the accident at the Fukushima Daiichi Nuclear Power
Plant, many people are concerned about the health effects of low-dose radiation exposure. Low-dose radiation
induced cancer risk is considered really small but many people worry about it, especially to children. It is
important to establish a new prevention method for children’s stress and radiation effects. Enriched
environment (EE) provide positive physical and psychological stress. EE has been mainly reported to activate
the central nervous, immune and endocrine systems. However, whether EE prevent the radiation associated
tumor is unknown. In this study, we examined the modifying effects of EE on radiation-induced intestinal
tumors using mouse model of human familial adenomatous polyposis.

Male C3B6F1 Apc MV* mice were irradiated y-rays for 2 weeks from 1 week of age to the low-dose rate
(0.0052-0.21 mGy/min), receiving 0, 0.1, 2 or 4 Gy total dose. After irradiation, mice were housed in EE or
SE (Standard environment) cage from 3 weeks of age for 27 weeks. Mice were sacrificed under the anesthesia
at 30 weeks of age. Blood, white and brown adipose tissues small intestine and colon were collected for
biochemical and histopathological examinations.

EE significantly suppressed the body weight gain and promoted the feed consumption compared with SE.
EE also significantly decreased the tissue weights of white and brown adipose tissues compared with SE.
Histologically, EE reduced the lipid droplet size of both white and brown adipose tissues. In EE groups,
plasma total cholesterol, triglyceride and low-density lipoprotein cholesterols were significantly lower than
that of SE groups. EE suppressed the tumor growth in small intestine and colon. These results suggested that
EE has possible improvement effect of lipid metabolism, and potent cancer preventive effect in this intestinal
carcinogenesis bioassay system. The goal of the present study is to provide the scientific evidences that

should contribute to the scientifically proven prevention against radiation exposure-induced health effects.
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