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Abstract: To identify DNA damage induced by space radiations such as the high linear energy
transfer (LET) particles, phospho-H2AX (yH2AX) foci formation was analyzed in human cells
frozen in an International Space Station freezer for 133 days. After recovering the frozen sample
to the earth, the cells were cultured for 30 min, and then fixed. Here, we show a track of yYH2AX
positive foci in them by immuno-cytochemical methods. It is suggested that space radiations,
especially high LET particles, induced DSBs as a track. From the formation of the tracks in nuclei,
exposure dose rate was calculated to be 0.7 mSv per day as relatively high-energy space radiations
of Fe-ions (500 MeV/u, 200 keV/pum). From the physical dosimetry with CR-39 plastic nuclear
track detectors and thermo-luminescent dosimeters, dose rate was 0.5 mSv per day. These values
were similar between biological and physical dosimetries. In addition, the aim of this study was to
clarify the effect of space radiations on the radio-adaptive response. Two human lymphoblastoid
cell lines were used; one cell line bears a wild-type p53 (wtp53) gene, and another cell line bears a
mutated p53 (mp53) gene. The frozen cells were kept in spaceflight on Space Shuttle and
International Space Station (ISS) freezer for 133 days from Nov 15th, 2008 to Mar 29th, 2009.
After the frozen samples were returned to earth, the cells were cultured for 6 h, and then exposed to
challenging X-irradiation doses of 1.2 Gy or 2 Gy. Cellular sensitivity, apoptosis and chromosome
aberrations were scored using a dye-exclusion assay, Hoechst33342 staining assay, and
chromosomal banding techniques, respectively. In the cells exposed to a space environment, all of
radio-adaptive responses such as the induction of radio-resistance and the depression of
radiation-induced apoptosis, chromosome aberrations and mutant frequencies investigated here
were found in wtp53 cells, but not in the mp53 cells. These results confirmed that the cells
exposed to a space environment were likely to the exposed cells to radiation in the specific low
dose range which can lead to an adaptive response on ground-base experiments, and that the cells
preserved an effect from the space-radiation exposure, even at such low doses in space.
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