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Radiation exposure is a proven risk factor for breast cancer. The risk of breast cancer was

modified by several factors such as age at exposure and reproductive status. However the

underlying mechanisms of cancer risk modification by these factors are still unclear. While

previous studies show that genomic aberrations are more frequent in radiation-induced cancer

than sporadic cancer, epigenetic modifications (e.g., DNA methylation, histone

modification) ,which do not change DNA sequence, are recently paid much more attention to

cancer development. Little information, however, is available regarding epigenetic effects on

radiation-induced mammary carcinogenesis. In this thesis, | studied epigenetic changes

associated with age at exposure in radiation-induced rat mammary carcinogenesis in order to (i)
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examine the differences between spontaneous- and radiation-induced rat mammary carcinomas

by molecular analyses (Chapter I), and (ii) demonstrate the effects of full-term pregnancy on rat

mammary carcinoma induction after exposure to either radiation or N-methyl-N-nitrosourea

(MNU; Chapter I1). In Chapter I, DNA methylation status was analyzed in carcinomas induced

by irradiation at pre- and postpubertal ages, as well as spontaneous carcinomas. The incidence

of mammary carcinomas induced by postpubertal irradiation was higher than those induced by

prepubertal irradiation. Carcinomas induced by prepubertal irradiation showed global

hypomethylation together with hypermethylation of a small set of genes related to branching

morphogenesis. Carcinomas induced by postpubertal irradiation were characterized by

hypermethylation of regions of several genes, such as LoxI1. Spontaneous carcinomas showed

marked site-specific and global hypomethylation. In Chapter II, pre- or postpubertal female rats

were irradiated or were injected intraperitoneally with MNU or were left treated. At 10 weeks of

age, about half of the rats were paired with male rats for 2 weeks. Rats which carried a litter to

term and weaning (parous) were compared to the unmated rats (virgin) for mammary cancer

development. Mammary carcinoma-free survival was significantly decreased up to 18 weeks of

age (before weaning) in the parous rats treated with MNU at postpubertal age compared to the

age-matched virgin rats. After 19 weeks of age, the carcinoma-free survival was significantly

improved in the parous rats injected with MNU at pre- and postpubertal ages. This improvement
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was also evident in rats irradiated at prepubertal, but not postpubertal, age. These results suggest

that protective effects of full-term pregnancy were different between radiation-induced and

chemically mammary carcinomas and between ages at exposure. It is quite interesting to

delineate the epigenetic changes in the carcinomas developed in parous rats.

Unlike genomic aberrations, epigenetic modifications are reversible and, hence, these

results could contribute to prevention of second cancer after radiation exposure.
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