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Long-term exploratory class missions will increase the risk that astronauts will be exposed to significant doses of protons resulting from solar flares. Evaluating these risks requires knowledge of the potential effects of proton
irradiation on a variety of endpoints, including central nervous system (CNS) functioning. However, the effects of exposure to protons on CNS function and on behavior have not been the subject of significant amounts of research.
Limited research has produced equivocal results about the consequences of exposure to protons on neurochemical and behavioral endpoints, with some data suggesting an effect of exposure to protons on these endpoints and other
data indicating no effect following exposure. The objectives of the experiments detailed in this proposal are to describe and evaluate the effects of exposure to protons on CNS function and behavior and to characterize the role of
individual differences, such as gender and age, in modulating the effects of exposure on neurocognitive endpoints.

The key findings are:
1. Age may be a risk factor for the behavioral effects of exposure to heavy particles and the effects are not necessarily linear. However it is possible that exposure to low LET particles such as 160, in contrast to high LET 56Fe
particles, may not produce an d dent performance d

2. Exposure to gamma rays, 137Cs, does not produce significant changes in cognitive performance.

3. Exposure to 160 particles disrupts autophagy, the process by which the nervous system remove toxic proteins. It is possible that the disruption of this process contributes to the d of deficits in

gnitive performance.
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