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Task Description:

Recent concern has been raised over differences in recovery of bone strength and related parameters following extended
space flight. The long term health consequences for crew members are unclear, so the problem needs to be better
understood. The proposed research will address this problem through a series of experiments using the adult male
hindlimb unloaded (HU) rat model, which is a widely used and well-accepted analog for microgravity. Many bone
properties, most notably bone strength, are not directly measurable on humans, and this is where animal studies provide
a crucial role. Further, animal studies allow for tight control of experimental variables and can be concluded in a
relatively short time period (compared to bed-rest or flight-based studies). Experiments will be conducted to characterize:
(a) the time course of recovery from simulated microgravity (28d HU), (b) response to a second HU exposure (following
an initial HU exposure plus recovery), and (c) the effects of exercise on recovery dynamics. The two exercise will be
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resistance training and treadmill running. The overall objective is to define the relationships between three different, but
crucial, types of bone parameters: bone mass, bone mineral density, and bone quality. Bone mass is characterized by
size, shape, and bone mineral content (BMC). The new knowledge gained from the proposed studies will provide a better
understanding of the factors affecting long term astronaut health. The results will provide direct, quantitative, and
objective evidence for better defining the risk of space travel on long term crew member health. The results will also
help define which factors are most critical to monitor in assessing recovery of bone health following single or multiple
missions. 
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