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The combined effects of space environmental stressors induce pathologies in multiple organ systems. Specifically, losses
to the musculoskeletal system may be very dangerous for the health and performance of astronauts on extended duration
missions on the Moon or arriving on Mars. A critical need remains to better understand the impact of radiation exposure,
one of the key environmental stressors of deep space, on human and animal physiology to enable extended duration
missions beyond low Earth orbit or setting up settlements on the Moon or Mars. There is a critical gap in knowledge
surrounding the impact of the space radiation environment on skeletal health and on the progress of fetal skeletal
development during pregnancy. The objective of the current proposal is to capitalize on a unique tissue-sharing
opportunity to examine the combined effects of continuous radiation exposure and pregnancy on maternal and fetal
skeletal physiology. We propose to assess maternal and fetal skeletal physiology through measurements of mineral and
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material properties, as well as assess changes in cellular dynamics of the maternal bone under the microscope. This
study will be critical in assessing how a very harmful component of the space radiation environment impacts multiple
aspects of skeletal health, including sex-specific differences and individual variation in the impact of the space
environment on the functioning of the body.
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