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Humans have been travelling in space for more than 40 years without clear evidence of visual impairment in astronauts.
However, very recently, it has been identified that some astronauts on the International Space Station seem to be at risk
for visual changes that may be due to elevated pressure inside the head (intracranial pressure). It is well known that there
is a relative shift in fluid towards the head in humans during space flight (microgravity) and therefore these changes may
increase intracranial pressure to a greater degree than previously appreciated. Intracranial pressure may also be
exacerbated or transiently elevated by small increases in the partial pressure of carbon dioxide in the International Space
Station atmosphere and during strength training exercise that are employed to try and maintain astronaut's muscle mass.
Therefore, the primary aim of this project will be to provide novel data about the impact of microgravity induced central
fluid shifts on directly measured intracranial pressure, and the associated inflow and outflow of blood to the brain,
accompanied by simultaneous assessment of structural changes in the eye. Furthermore, we will examine the above
factors during small changes in atmospheric carbon dioxide and during strength training exercise in simulated
microgravity. This information is entirely unknown and absolutely essential to establishing the pathophysiology of the
recently identified visual impairments in some long duration astronauts, so as to develop appropriate countermeasures.

The project will have implications for public health and will provide a better understanding of the regulation of
intracranial pressure in normal healthy individuals and thus will offer an improved knowledge base to provide effective
treatments for a wide range of intracranial disorders.

Institutional Review Board approval for this investigation has been obtained. 3 subjects have completed the bedrest
protocol and 4 subjects have completed the flight experiment protocol.
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