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Task Description:

In addition to the risk of cancer, there is concern that prolonged exposure of astronauts to deep space radiation will lead
to degenerative changes in different organ systems, including the brain. Indeed we previously demonstrated that space
radiation impaired cognitive performance and exacerbated Alzheimer’s disease (AD) pathology in a widely used mouse
model of AD. Accumulation of the toxic peptide amyloid-ß occurs in AD and has been clearly established as an
inherited cause of the disease. Space radiation at relatively modest doses elicits chronic inflammation and oxidative
stress responses that alter normal brain function and may contribute to amyloid-ß accumulation by inhibiting normal
clearance mechanisms. Recent data from our laboratory shows reduced clearance of amyloid-ß in mouse brain many
months after exposure to space radiation. Thus, we hypothesize that radiation exacerbates Alzheimer’s disease pathology
by altering the ability of the brain to remove amyloid-ß. To address this hypothesis we propose experiments that explore
three possible cellular mechanisms linking radiation-induced neuroinflammation to reduced amyloid-ß clearance. We
also propose to determine whether a drug that reduces brain inflammation and enhances amyloid-ß clearance can
mitigate radiation-induced changes in Alzheimer’s pathology and cognitive decline in a mouse model of the disease.
Taken together, these studies will lead to a better understanding of the biological mechanisms underlying risks for
neurodegenerative disease after space radiation exposure. 
  

Rationale for HRP Directed Research:   
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Task Progress: New project for FY2016. 
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