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The increase of urinary calcium and decrease of bone density, bone demineralization have
been reported in astronautes. Inhibition of bone formation was reported in rats that were flown for
2 to 3 weeks. It has been suggested that microgravity affects bone metabolism, however, the
mechanism remains unknown. The purpose of this study is to clarify the mechanism of
microgravity effects on cultured osteoblasts. The investigation is focused on the gene expression
and cell productivity, cytokines, growth factors, and bone matrix proteins. Gene expression was
analized by quantitative reverse transcriptase-polymerase chain reaction .(RT-PCR), whereas
differentiated function of osteoblasts was investigated by quantitating cellular products using
‘enzyme immunoassay or radioimmunoassay.

 The cellular products which were secreted into the culture medium were harvested during
space flight and analyzed quantitatively after return to the earth. In microgravity, prostaglandin E2
production was increased by 2- to 10-fold, whereas osteocalcin productivity was inhibited by 60 to
90 %. Prostaglandin E2 is reported to activate on osteoclast induction, whereas osteocalcin is
reported to play some role in hydroxyapatite crystal formation as the bone matrix protein. The
changes of cellular productivity were consistent with changes in mRNA levels for prostaglandin E2
and osteocalcin synthesis. These results suggest that microgravity affects differentiated function of
osteoblasts at the transcriptional level and that the changes of the cellular products will then induce

bone demineralization in microgravity.
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Transforming Growth Factor-p1 (TGF-p1)
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