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Task Description:

Astronauts develop bone loss as a result of spaceflight environmental conditions, including increased ionizing radiation,
microgravity with ensuing fluid shifts and altered forces on muscles and bones, confinement, and stress. The objectives
of our proposal are twofold; define the mechanisms and risk of bone loss in the spaceflight environment and facilitate
the development of effective countermeasures, if needed. Our working hypothesis is that prolonged disuse and radiation
together cause cumulative, adverse changes in the structure and function of bone and its vasculature resulting from
oxidative stress, and prevent recovery from unloading by damaging the stem and progenitor cells needed for subsequent
recovery. 
Our plan has three aims. 

AIM 1: Determine the functional and structural consequences of prolonged weightlessness and space radiation
(simulated spaceflight) for bone and skeletal vasculature in the context of bone cell function and oxidative stress. 

AIM 2: Determine the extent to which an anti-oxidant protects against weightlessness and space radiation-induced bone
loss and vascular dysfunction. 

AIM 3: Determine how space radiation influences later skeletal and vascular recovery from prolonged weightlessness
and the potential of anti-oxidants to improve or prevent this recovery. 

This proposal addresses the current research announcement and NASA's HRP-Integrated Research Plan risks for the
bone system by defining mechanisms and countermeasures designed to prevent the effects of combined unloading and
radiation on bone, with the goal of enabling human space exploration. 
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Task Progress: New project for FY2012. 
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