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It is well understood that living in an environment with an increased partial pressure of oxygen will result in oxidative
damage to the body — this is supported by our published data from NEEMO (NASA Extreme Environment Mission
Operations) V, XII, and XIII saturation dive missions. Similar types of oxidative damage are evident after
long-duration space flight. In this study, we propose to expand the number of markers of oxidative damage measured in
the earlier NEEMO missions to better characterize observed effects, and to also include biomarkers suggested by the
National Cancer Institute and other members of the NIH at a joint NCI/NASA workshop on oxidative damage
assessment. Additionally, markers of folate status and metabolism will be evaluated because they were affected in
earlier NEEMO and ISS crewmembers, possibly through a mechanism that relates to oxidative insult.

Measurements will also include markers used to determine whether the increase in body iron storage during NEEMO
missions is due to destruction of red blood cells, which would be a mechanism similar to what happens during space
flight. On the basis of numerous studies of subjects at different altitudes, we expect that neocytolysis occurs upon
exposure to the increase in pressure; however, this has not been measured directly in the NEEMO model.

Better characterization of oxidative damage along with iron and folate metabolism will have significant effects on our
understanding of the human adaptation to microgravity. This will not only help drive changes to the defined nutritional
requirements for spaceflight, but will also provide a better understanding of human physiology in altered environments,
which enhances scientific and medical knowledge, with potential impact across the population.

The NEEMO mission was conducted in May 2010, with final post-dive sample collections in August. Sample analysis
has been completed, and data analysis, interpretation, and manuscript preparation are underway.

The decrease in folate status during the dive suggests that folate requirements may be higher in oxidative environments
such as NEEMO. Further studies need to be conducted to determine whether folate supplementation can prevent the
decrease in status.

This study shows that many of the abnormal markers of oxidative damage are already normalized by the end of the
dive. Some markers, however, remained changed from baseline after 13 days of diving. NEEMO provides an excellent
model to study iron metabolism and resulting changes in oxidative damage. Longer duration NEEMO missions need to
be done in order to know if these markers of oxidative damage eventually normalize
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