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For astronauts considering long-term space missions, the risk of spaceflight osteopenia needs to be taken
into serious consideration. In microgravity, the load placed on the musculoskeletal system is lessened
significantly, causing bone degradation as well as muscular atrophy. To compensate for the lack of gravity
and the decrease of stress on the bone, osteoclasts, the cells responsible for the breakdown of bones,
begin to break down more bone than is being developed by osteoblasts. In recent years, this gradual
degradation of bones in space has been described as a linear loss of 1-2% of bone mineral density (BMD)
per month. In shorter periods of spaceflight muscular atrophy and bone degradation are understood,
however, the biochemical biochemical analysis is not understood as well. In this study, | analyzed the
effect of extended periods spent in-flight of the following four metabolites: creatinine, magnesium,
calcium, and phosphate. These four metabolites have major roles in the musculoskeletal system. To test
the effect of days spent in flight on the measured metabolites, | attained data from open-source data sets
provided by NASA. The data analyzed relating to bone health showed an overall increase in each
metabolite from the first measure taken either in-flight or pre-flight depending on the data set. This finding
suggests that there is bone degradation. The increase in the metabolites indicates that the
musculoskeletal system is breaking down more than it is building back creating less of a need for each
metabolite.
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	Abstract: For astronauts considering long-term space missions, the risk of spaceflight osteopenia needs to be taken into serious consideration. In microgravity, the load placed on the musculoskeletal system is lessened significantly, causing bone degradation as well as muscular atrophy. To compensate for the lack of gravity and the decrease of stress on the bone, osteoclasts, the cells responsible for the breakdown of bones, begin to break down more bone than is being developed by osteoblasts. In recent years, this gradual degradation of bones in space has been described as a linear loss of 1-2% of bone mineral density (BMD) per month. In shorter periods of spaceflight muscular atrophy and bone degradation are understood, however, the biochemical biochemical analysis is not understood as well. In this study, I analyzed the effect of extended periods spent in-flight of the following four metabolites: creatinine, magnesium, calcium, and phosphate. These four metabolites have major roles in the musculoskeletal system. To test the effect of days spent in flight on the measured metabolites, I attained data from open-source data sets provided by NASA. The data analyzed relating to bone health showed an overall increase in each metabolite from the first measure taken either in-flight or pre-flight depending on the data set. This finding suggests that there is bone degradation. The increase in the metabolites indicates that the musculoskeletal system is breaking down more than it is building back creating less of a need for each metabolite.
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