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NASA is planning a 2-3-year inter-planetary mission to start around 2030, as well as subsequent Mars landing missions.
Current data from human and animal studies suggests that exposure of astronauts to radiation in space, in particular to
high linear energy transfer (LET) galactic cosmic rays (GCR) and neutrons, may result in increased cancer risks which
are not yet adequately quantified. Thus, it is important to develop effective and safe biomedical countermeasures to
minimize these risks. One possibility is to use drugs that have been shown to reduce the background spontaneous cancer
risks, such as aspirin for gastrointestinal (GI) cancers. We have previously developed a mechanistic framework to
evaluate the risk of radiation carcinogenesis and have successfully applied it, taking into consideration multiple variables
such as low- and high-LET radiation, low and high dose rates, or age-at-exposure effects. The aim of this project is to
extend this framework to assess the effects of biomedical countermeasures on GCR-induced cancer risks. We will start
by analyzing data regarding aspirin and GI cancers, as there is convincing evidence that aspirin reduces the risk of
colorectal cancer but the ultimate goal of the proposed project is to provide a general methodology for the assessment of
any anti-cancer agent under consideration for reducing the risks of GCR-induced carcinogenesis.

New project for FY2018.
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