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Children are sensitive to ionizing radiation. Thus, it is important
to develop strategies to prevent radiation-induced cancers after
childhood radiation exposure. We have shown that, with mice
experimental system, adult-onset (7-week-old) calorie restriction
(CR) is effective in suppressing late-occurring tumors after infant
(1-week-old) exposure. However, it is still to be elucidated how
adult-onset CR affects the carcinogenic process resulting in the
reduction of the cancer incidence. Infant male mice (1-week-old)
were exposed to 3.8 Gy X-rays, and fed a normal or CR diet from
adult stage. After one week, liver and spleen were excised for gpt
assay. Mutant frequency obtained from the spleen samples of the
CR group was lower than that of the non-CR group. Sequencing
analysis revealed that the frequency of the G:C — T:A
transversion was reduced by CR. These results suggest the
possibility that CR might affect a certain process of mutagenesis
induced by IR.
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Cigarette sidestream smoke delays repair of UV-induced
DNA damage and its relationship with aldehydes
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There are many kinds of highly-reactive aldehydes in cigarette
sidestream smoke (CSS). Aldehydes can react with some cellular
proteins, resulted in change of protein function. To clarify the
influence of CSS on DNA damage repair, we examined formation
of UV-induced DNA damage and repair after exposure to CSS.

Human skin keratinocytes (HaCaT) were exposed with CSS
followed by irradiation with UV. Exposure to UVC was
performed through 3 pm pores of filter to examine the formation
and repair of CPD and 6-4PP, and the accumulation of nucleotide
excision repair (NER)-related proteins.

The formation ability of CPD and 6-4PP after exposure to UV
was similar in absence or presence of CSS. On the other hand,
the repair of UV-induced DNA damage was dramatically delayed
in cells pretreated with CSS. After exposure to CSS, the levels of
NER-related proteins like XPA were reduced and the recruitment
of them to DNA damage sites was remarkably inhibited.
Moreover, treatment with formaldehyde (FA) also showed the
delay of NER. These results suggested that the suppression of
UV-induced DNA damage by CSS is caused by delay of
recruitment of NER-related proteins to DNA damage sites and
that reaction of aldehydes in CSS with NER-related proteins is a
cause of the reason of this phenomenon.
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