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Accelerated, high-priority NASA studies recently established that the adverse effects of cephalad fluid shifts incurred by
microgravity spaceflight, especially by long-duration missions, are associated with significant risks for ocular and visual
impairments and increased intracranial pressure (VIIP), including decreased near visual acuity, choroidal flattening and
optic disc edema (papilledema). However, much remains to be learned about the etiology of VIIP before effective
countermeasures can be developed. Contributions of remodeling retinal blood vessels to the etiology of VIIP have not
yet been investigated, primarily due to the current lack of ophthalmic tools for precisely measuring progressive
remodeling of the vascular architecture. We hypothesize that the fluid shifts resulting in VIIP ocular and visual
impairments are mediated in part by the retinal blood vessels, and that such vascular involvement requires the
significant, progressive remodeling of retinal vascular architecture. To test our hypothesis, retinal blood vessels will be
mapped and quantified using the innovative VESsel GENeration Analysis (VESGEN), a mature, beta-level software
developed at NASA as a translational and basic research discovery tool for biomedical vascular applications,
particularly for retinal vascular disease. Modified retinal vascular patterning may provide early prediction of future
decreased visual acuity. Novel insights provided by VESGEN into progressively pathological and blinding vascular
remodeling in the human retina are currently guiding other NIH- and NASA-supported therapeutic development for
retinal disease and modeling of the VIIP risk. Our new VESGEN project addressing the VIIP risk will be conducted as a
straightforward add-on study that synergistically leverages ophthalmic clinical imaging currently scheduled for ongoing
bed rest studies at NASA Johnson Space Center (JSC). The VESGEN analysis can also be applied to ophthalmic images
of astronauts undergoing long-duration spaceflight, should such images become available.

New project for FY2014.
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