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Title: Experimental studies on the biological effects of chronic low dose-rate

radiation exposures in mice

Since its establishment, the Department of Radiobiology at the Institute for
Environmental Sciences (IES) investigated the biological effects of long-term low dose-
rate radiation exposure in mice. Different strains of mice were chronically exposed to
gamma rays at low dose-rates (LDR) of 0.05 (comparable to the dose limit for radiation
workers), 1 or 20 mGy/day for 400 days to total doses of 20, 400 or 8000 mGy,
respectively.

The effects of chronic low-dose radiation exposure on lifespan, neoplasm incidence
and multiplicity, anti-tumor immune response, body weight, chromosome aberration(s),
gene mutation(s), alterations in mMRNA and protein levels, and trans-generational effects
were examined in adult mice (including progeny of irradiated males). All biological
endpoints examined were significantly altered at chronic exposures to 20 mGy/day,
except for neoplasm incidence in the progeny of irradiated male mice. Mice chronically
exposed to 1 mGy/day also showed significant changes in lifespan and neoplasm
incidences.

In utero exposure at LDR (20 mGy/day) for the entire gestation period (18 days) show
no significant effect on implantation rate and post-weaning survival to 10 weeks. No
significant change in the life spans, tumor spectra and neoplasm incidences in mice
exposed in utero to LDRs (0.05, 1 and 20 mGy/day) for the entire gestation period.

This study was performed under contract with the Aomori Prefectural Government,
Japan.
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