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Task Description:

Post-spaceflight orthostatic intolerance, a principal NASA safety concern, is a complex multi-factorial problem that
continues to be poorly understood. Recent evidence clearly suggests that the vestibular otolith system, which is directly
affected by spaceflight, assists in both autonomic and blood pressure regulation during orthostatic stress. Vestibular
activation has also has direct effects on cerebral blood flow suggesting that vestibular inputs also affect the
cerebrovascular response to orthostasis. The goal of this research is to examine the role of vestibular inputs in cerebral
blood flow regulation and the effect of these inputs on orthostatic tolerance. Our general hypothesis is that otolith
mediated vestibular inputs act as a feed forward mechanism causing cerebral vasodilation to compensate for the
decrease in cerebral perfusion pressure during the upright posture. This project's four specific aims are to: 1) Determine
the effect of tilts in the pitch plane with and without visual feedback on cerebral blood flow and cerebral autoregulation
in healthy elderly with and without vestibular hypofunction and healthy young subjects.; 2) Determine the effect of
otolith vs otolith and canal stimulation on cerebral blood flow in healthy elderly with and without vestibular
hypofunction and healthy young subjects. This aim will be accomplished by varying the radius of rotation of subjects
on a short arm centrifuge; 3) Determine the effect of canal vs canal and otolith stimulation on cerebral blood flow in
elderly subjects with normal and reduced vestibular function. This aim will be accomplished by using earth vertical axis
rotations vs. head tilt while supine or prone; 4) Determine the effect of training subjects to associate otolith input as tilt
on cerebral blood flow during orthostatic stress in elderly subjects with intact and impaired vestibular function. This aim
will be accomplished by training subjects with tilt or centrifugation to interpret otolith signals as either translation or tilt
by providing visual scenes to reinforce this perception. The results of these studies will provide direct evidence on the
role of vestibular inputs in cerebrovascular regulation. This work may lead to new methods to diagnose and treat not only
post-spaceflight orthostatic intolerance but also the ~500,000 otherwise healthy subjects that are affected by orthostatic
intolerance. 
  

Rationale for HRP Directed Research:   
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