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Task Description:

Long duration human spaceflight leads to loss of bone mass. As a consequence, there is a need for techniques to
sensitively detect changes in the net rate of bone formation or resorption (i.e., changes in "bone mineral balance") and to
assess the effectiveness of countermeasures. We have documented, in bed rest experiments, that measurements of the
Ca isotope composition of urine using mass spectrometry can be used to monitor rapid changes in net bone mineral
balance that are not directly observable by other means (1, 2). We propose to extend these experiments to the
International Space Station (ISS), in order to demonstrate the utility of Ca isotopes as a tool for monitoring bone mineral
balance and countermeasures to bone resorption in space. This proposal builds on a successful existing collaboration
between researchers at Arizona State University (ASU) and Johnson Space Center (JSC) to study and apply the Ca
isotope method as a bone biomarker (2, 3). The proposed project paves the way for future development of capability to
measure Ca isotopes in-flight, to monitor bone health during exploration-class space missions where in situ evaluation
of countermeasure effectiveness will be required to assure crew health and safety. The project will also have broad
clinical application for Earth-based populations. Our proposal falls under the Spaceflight Biochemical Profile Human
Research Program (HRP) research emphasis, and addresses Integrated Research Plan (IRP) Gap N3: How do nutritional
status/nutrition requirements change during spaceflight? 
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Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2014. 
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