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Neurovestibular adaptation in the utricular otolith following extended periods of hypergravity exposure and
re-adaptation to 1G.
R. Boyle1, Y. Popova1, J. Varelas1, and A. Kondrachuk2
1
BioVIS Center, NASA Ames Research Center, Moffett Field, CA USA and 2Inst. Physics, Kiev, Ukraine.
Space flight introduces a novel sensory environment and initiates adaptive mechanisms within the nervous system.
Humans typically adapt to &micro;G within 2-4 days and subsequently must re-adapt upon return to 1G. Here we ask: does
the transfer from 1G to 3G impart the opposite effects on changes of gravitational sensitivity seen following &micro;G
exposure? Do the effects accompanying transfer from the 3G to the 1G conditions resemble in part (as an analog) the
transfer from 1G to the &micro;G? Adult toadfish were exposed to 3G for 1-32 days. Re-adaptation to 1G was studied after
3G exposure of 4- and 16-days followed by 1-8 days of recovery. Directional selectivity to translational and tilt
stimuli were well characterized in typically &gt;60 afferents in each subject. Results show a biphasic response to 3G: an
initial sensitivity increase (3- and 4-day), similar in magnitude to that observed in utricular afferents upon return to
Earth, followed by a transition through normal sensitivity to a significant decrease at 16-32 day exposure. Return to
control values following 3G exposure is ~4-8 days. As an internal control horizontal canal afferents respond normally
to yaw rotation. On-Center Controls (228&deg;/s rotation about Earth vertical) at 4- and 16-days respond normally for
both utricular and canal afferents. Utricular sensitivity is strongly regulated by altered gravity signal, beginning
within hours to days, and transition from hyper-G to normal gravity resembles the transfer from 1G to &micro;G, and
might be used as an analog ground-based model. Support Contributed By: NASA 03-OBPR-04
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For example: one could measure pressure by taking a spring scale
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