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Optic disc edema develops in about 16% of astronauts during long-duration spaceflight and is of high concern to the
NASA medical community and a target of therapeutic treatment given risk of vision loss. Currently, there is not a
reliable method to predict which crewmembers will develop disc edema. Moreover, it was previously believed that only
the spaceflight environment could produce optic disc edema in normal healthy subjects. Recently our research team
developed a novel ground-based spaceflight analog that reproduced disc edema in healthy test subjects that can be used
to test novel pathophysiological hypotheses and possible Spaceflight Associated Neuro-ocular Syndrome (SANS)
countermeasures. The research outlined in this proposal will use this new ground-based spaceflight analog advanced by
NASA to elucidate the structural and functional impact of optic disc edema and to evaluate alterations to retinal and
optic nerve blood flow to understand their contributions to the etiology of SANS. Further, a novel countermeasure will
be tested to prevent the development of disc edema, functional decline in ganglion cell function, and vascular alterations
associated with this ground-based spaceflight analog. This proposal will (1) determine combined structural and
functional ocular alterations caused by the development of optic disc edema in this spaceflight analog, (2) determine the
role of altered vascular blood flow in the development of optic disc edema in this spaceflight analog, and (3) determine
if daily aerobic exercise in combination with veno-occlusive thigh cuffs can be used as a preventative countermeasure
for the formation of optic disc edema. Thus, this proposal utilizes a newly developed spaceflight analog and will allow
us to test novel hypotheses for predicting, characterizing, and preventing the development of optic disc edema.

New project for FY2020.
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