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Cancer progression under microgravity environment in space
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Abstract: Space radiation can cause damage to the DNA, such as double-stranded breaks, resulting
in chromosome aberrations or gene mutations. Consequently, exposure to space radiation may lead
to an increased risk of cancer incidence and mortality after long-duration and exploration
spaceflights. Interestingly, splenic and thymic atrophy were observed in mice flown in space, and
thymopoiesis was reduced in healthy astronauts in space, compared with ground controls. However,
the effect of spaceflight on cancer progression due to immune system dysregulation and how to
prevent these adverse effects remain unknown. We previously demonstrated that mice subjected to
simulate microgravity (UG) experienced during spaceflight with hind-limb unloading (HU) had
significantly greater tumor growth, lung metastasis, and splenic and thymic atrophy compared with
mice in constant orthostatic suspension and standard housing controls. Furthermore, we discovered
a means of preventing cancer progression during HU. HU mice undergoing temporary loading (2
h/day) demonstrated no difference in cancer progression and immune organ atrophy compared with
controls. Our findings suggest that temporary loading can prevent HU-induced cancer progression
and immune organ atrophy.

Here, | propose a cancer cell transplantation experiment using the newly developed mouse
habitat units in the International Space Station for 1 month, which will enable mice to be exposed
to G, and 1G conditions. Additionally, | propose a carcinogenicity experiment for a long time (>1
year) in the deep space gateway. We anticipate that the findings of my proposed experiments will
be helpful for human adaptation to the uG and radiation environment during long-term space
travels.
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Fig.1 Planned Experiments in ISS and DPG.
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