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Uncovering the interaction of adulthood-lifestyle factors in children
with low dose radiation-induced cancer risk and carcinogenic
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Abstract

The aim of this research is to identify the impact that lifestyle changes in adult have on the risk associated
with childhood exposure to low dose radiation and the mechanisms underlying radiation-induced cancer.
Specifically, the high calorie diet-induced obesity (DIO) mouse model will be used to test the hypothesis that
‘systemic inflammation associated with high calorie intake in adult will alter their risk of radiation-induced
cancer.” Following a low dose radiation exposure (100 mGy), the interaction of a high calorie diet on (1)
DNA damage and repair; (2) initial tissue reactions including cell death; (3) subsequent tissue recovery; (4)
the microenvironment for early cancer development; and, (5) the development of established tumors, will be
examined by investigations at the molecular, cellular and tissue levels. The cancers of interest for induction
by irradiation of young animals in this model will be thymic and splenic lymphomas, as well as lung and
liver cancers.

As a part of this co-operative research, B6C3F1 mice are to be irradiated as infants (100 mGy or 4 Gy)
before initiating diet-induced obesity (DIO) by rearing on a high-fat diet. In the annual plan for fiscal year
2020, the rearing of the DIO experimental animals was ongoing, with subsequent observation of body weight
change and cancer induction. We confirmed the body weight gain in the mice reared on the adult high-fat
diet, while the body weight gain was reversed to normal level soon after changing the normal diet. Thymic
lymphoma was induced by 4Gy irradiation in the first 300 days. After 400 days of age, liver tumor was

mainly detected. The influence of DIO on lifespan shortening and tumor development was not obvious.



