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Task Description:

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. 
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Research:   
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Task Progress:

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 16O, in contrast to high LET 56Fe
particles, may not produce an age-dependent performance decrement. 

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

3. Exposure to 16O 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 development of deficits in cognitive performance. 
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Radiation Research Society, Maui, HI, September 25-29, 2010. 
56th Annual Meeting, Radiation Research Society, September 25-29, 2010. 
http://www.abstractsonline.com/Plan/ViewAbstract.aspx?mID=2569&sKey=359561f3-493c-4d5c-b014-47e677719c70&cKey=5f16cc37-8fbb-4f5f-b096-f31fa3749d54&mKey=5fb93787-2553-4b3b-a915-8c1ae71f127a ,
Sep-2010   

Abstracts for Journals and
Proceedings 

Li M, de Toledo S, Paun D, Azzam E, Rabin B. "In vivo bystander effects induced by high charge and high energy particles." Presented at the 56th Annual Meeting of Radiation Research Society, Maui, HI, September 25-29, 2010. 
56th Annual Meeting, Radiation Research Society, September 25-29, 2010. 
http://www.abstractsonline.com/Plan/ViewAbstract.aspx?mID=2569&sKey=9e011f35-da29-44e9-81ca-4b52cf617fb4&cKey=2353f206-681a-4e05-b10d-21ef8f647f39&mKey=5fb93787-2553-4b3b-a915-8c1ae71f127a ,
Sep-2010   

Abstracts for Journals and
Proceedings 

Rabin BM, Shukitt-Hale B, Carrihill-Knoll K, Long LV, Joseph JA. "Age: A risk factor for space travel." Presented at Presented at the 40th Meeting of the Society for Neuroscience, San Diego, CA, November 12-16, 2010. 
Society for Neuroscience Abstracts, November 2010.
http://www.abstractsonline.com/Plan/ViewAbstract.aspx?mID=2554&sKey=51671616-b7a0-4298-ace5-dd3fadbbe1fd&cKey=6eba699b-32ae-46ad-9a0b-b2e8797d9aaf&mKey={E5D5C83F-CE2D-4D71-9DD6-FC7231E090FB}
, Nov-2010   

Abstracts for Journals and
Proceedings 

Rabin BM. "Aging, space travel and fruit." Presented at the 44th Annual Winter Conference on Brain Research, Keystone, CO, January 22-27, 2011. 
44th Annual Winter Conference on Brain Research, Keystone, CO, January 22-27, 2011. , Jan-2011   

Articles in Peer-reviewed
Journals 

Rabin BM, Carrihill-Knoll KL, Shukitt-Hale B. "Operant responding following exposure to HZE particles and its relationship to particle energy and linear energy transfer." Advances in Space Research. 2011 Jul 15;48(2):370-7.
http://dx.doi.org/10.1016/j.asr.2011.03.008 , Jul-2011   

Articles in Peer-reviewed
Journals 

Jain MR, Li M, Chen W, Liu T, de Toledo SM, Pandey BN, Li H, Rabin BM, Azzam EI. "In vivo space radiation-induced non-targeted responses: late effects on molecular signaling in mitochondria." Curr Mol Pharmacol. 2011 Jun
1;4(2):106-14. PMID: 21166651 , Jun-2011   

Articles in Peer-reviewed
Journals 

Rabin BM, Joseph JA, Shukitt-Hale B, Carrihill-Knoll KL. "Interaction between age of irradiation and age of testing in the disruption of operant performance using a ground-based model for exposure to cosmic rays." Age (Dordr).
2011 Mar 22. [Epub ahead of print]. PMID: 21424788 ; http://dx.doi.org/10.1007/s11357-011-9226-4 , Mar-2011   

Significant Media Coverage Rabin BM. "On-line description of the effects of age and diet on the effects of exposure to GCR for NOVA." NOVA TV, February 2011., Feb-2011   
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