SESIBFAERBORRLESEORE  FHBHROEYTE

BILZHERT(RIKEN): AHEXX, HiEE—

EYEEMABAFEHRARR: KHEEFR
FHMEMREREKB(AXA): BRER

Results of the experiment using ‘Kibo’ module and its future development:
Biological influences of space radiation
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Abstract: An experiment was successfully conducted at ‘Kibo’ module of International Space Station (ISS) from
November 14, 2008 to March 28, 2009. In order to estimate the space-radiation effects, which were not
influenced by other space environmental factors such as microgravity, frozen cells of human lymphoblastoid
TK6 were brought to ‘Kibo’ module and preserved there for134 days (total dose of 72 mSv). After recovery to
Earth, we observed a ~2.3-fold induction in thymidine kinase (TK) deficient mutation over the ground control.
The indirect effects of space radiation were also detected by using the same frozen cell sample following the
post-flight treatments such as 2 Gy X-ray irradiation or I-Scel digestion. The TK mutation frequency after the
X-ray irradiation was found to be ~50% of the level of the X-ray irradiated ground control. The repair-efficiency
for DNA double-strand break (I-scel digestion) was ~2-fold higher than the ground control case. These results
suggest the possibility that frozen cells can record DNA damage accumulated during space flight and
subsequently express the genetic and cellular responses when grown on earth. A part of the frozen cells were
incubated under uG or 1 G in ‘Kibo’ for 8 days. The post-flight assays demonstrated that cell-viability and
mutability after the nG incubation were reduced to 55% and 59% of the level of 1G incubation, respectively.
These results might suggest the possibility of microgravity influence in DNA repair, but future experiments are

required for confirmation. An idea for the future experiment is also described here.
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