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Task Description:

The primary risk factor limiting the amount of time an astronaut can spend in flight is the risk of cancer induction
resulting from the unique radiations inherent to the deep space environment. One strategy for mitigating radiation
induced carcinogenesis is to provide biological countermeasures that mitigate radiation injury and cancer induction. To
date the only Food and Drug Administration (FDA) approved radioprotector is the free radical scavenger, Amifostine;
however, concerns about toxicity and reports of severe anaphylactic reactions to this drug prevent its use in spaceflight.
Therefore, there is a need to determine and validate appropriate biological countermeasures to mitigate space radiation
carcinogenesis, thereby increasing the amount of time astronauts can safely spend in space. In the proposed studies we
will evaluate the radio protective potential of GC4419, a novel superoxide dismutase mimetic developed by Galera
Therapeutics (St. Louis, MO), in mitigating space radiation carcinogenesis. Due to its efficacy in Phase 1 clinical trials
and pre-clinical data generated by our group, GC4419 is currently being fast tracked into FDA Phase II, human clinical
trials as a radioprotector for patients undergoing chemoradiation therapy for the treatment of head and neck cancer. Not
only does GC4419 reduce the frequency of radiation induced adverse effects, pre-clinical data suggest it has potent
anti-carcinogenic and anti-tumor effects as well. Therefore, GC4419 represents a safe, clinically tested countermeasure
to reduce radiation injury. In the proposed studies, we will evaluate the efficacy of GC4419 in preventing space radiation
induced carcinogenesis focusing specifically on the lung as a primary tumor site. 
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