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Study of melatonin as an effective therapeutic agent for various diseases in astronauts
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Abstract: Astronauts suffer from bone disease because of the reduction of bone density induced in
space. Furthermore, astronauts are at risk of cellular damage inflicted by space radiation.
Therefore, therapeutic agents for the treatment of several diseases in astronauts are urgently
required. Here, we conducted space experiments using goldfish scales with osteoblasts and
osteoclasts to analyze the effects of melatonin on bone metabolism and space-induced radiation
damage. At the International Space Station, microgravity induced osteoclastic activity and
significantly upregulated gene expression involved in osteoclast differentiation and activation.
Moreover, the osteoclasts were larger, and the number of nuclei in multinucleated osteoclasts was
significantly greater under microgravity conditions. In turn, treatment with melatonin significantly
stimulated the expression of the mRNA encoding calcitonin (an osteoclast-inhibiting hormone)
and decreased the expression of the mRNA for the receptor activator of nuclear factor kB ligand
(a promoter of osteoclastogenesis), which coincided with the suppression of the expression of
genes involved in osteoclast functions. Furthermore, our space experiments using goldfish scales
demonstrated that melatonin exerted a rescue effect on cells that were damaged by space radiation.
Based on these results, we will analyze the response of scales to lunar gravity, to investigate the
rescue action of melatonin, thus contributing to the identification of therapeutic agents for several
diseases in astronauts.
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