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Task Description:

The objective of this project is to investigate transient and persistent oxidative stress, and its association with cancer
induction, after exposure of mice to low doses/fluences of different types of space radiation. The proposal is based on
the hypothesis that space radiations with different biophysical properties induce distinct redox-modulated biochemical
changes. Such changes may differentially perturb physiological functions and may induce DNA damage to different
extents. If they persist, some of these changes may lead to cancer. This is an immediate concern to NASA, particularly in
the context of long-duration exploratory space missions. This proposal will use middle-aged mice to determine the
effects of space radiation on critical redox-modulated cellular processes. Experiments will include exposures to low
doses of different high energy particles (oxygen, calcium, and silicon), delivered at low dose-rate. The results will be
compared with those obtained in mice exposed in parallel to cesium-137 gamma rays. We will examine acute and
chronic oxidative changes in DNA, and in lipids and proteins involved in critical signaling pathways that mediate the
cellular responses to stress. We will measure these changes in radiation sensitive and resistant organs following whole or
partial body irradiation of mice strains that vary in their susceptibility to cancer. We will also investigate stressful effects
in irradiated organs/tissues and their propagation to non-irradiated organs/tissues. We will explore the possibility that
prior exposure to high energy protons induce mechanisms that protect tissues from the targeted and non-targeted stresses
due to a subsequent exposure to low fluences of highly damaging energetic particles. The goal is to generate data related
to Specific Gaps in knowledge listed in Cancer 1-Cancer 5 and in Cancer-7, which may help reduce the uncertainty in
estimating cancer risk to astronauts. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2015. 
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