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ooNn retumn from long-duration spacetflignt, 100% of N hemi-lesioned rat models, samoudi et al, 20172
crewmemboers  experence  motion  sickness (VIS ' ' ' ' ' found that SVo Increased GABA release on the
symptoms. The interactions between  crewmembers | e A ‘ esioned, but not the intact side. Activation of the
adaptaton to a gravitational transition, the performance | ” \ GABA pathway I1s important in modulating Ms and
decr@memﬁs esultng  rom  MS gmd/qr Jse of AN ; '™ |14 , “l \' b ,‘1 oromoting adaptaoility (Cohen 2008) anc was seen
Qrgmethazm@ PN, and the Icqmlgtramtg mposed by L) A r‘. ‘ | 1) ‘ o reverse Mo symptoms N rats after unilateral
mMission task demands could significantly challenge ano i h- y abyrintnectomy  (Magnusson et al. 2000). Thus,
im'tl ar asl':rolmaut’s abil\i::y to perform functional tasks * ___'Threshol . oVS could pe used to promote GABA pathways to
durng gravitational transitions * l —Signal reduce Ms and promote adaptabilty, elminate the
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, , , , , - need for PMZ or other performance-innibiting arugs
otochastic resonance (SR) 1S 'noise benefit’: adding Noise

f0 a system might Increase the Information (examples to
the left and above). Stochastic vestibular stimulation (SVS), HMI
or low levels of noise appled to the vestioular system WW WNW\% /V
mproves balance and locomaotor performance (Goel et al. \ |

2015, Mulavara et al. 2011, 2015) —

SVS Profile 0-30 Hz, 400 pA

RESULTS

Without SVo, only 40% of subjects lasted the full ] g .
30-minute MS Induction protocol, while ©65% of s

METHODS

Healthy supjects (n=20) performed two Identical counterpalanced
sessions, one In which they received 400 um SVs and one with O um

oVo. The protocol was as Tolows: subjects lasted the ful 30 minutes with SVS, 2. =T .
1. Familiarization/baseline of 4 functional tasks: =ach task was which is nearly a significant increase (p=0.0206). 5 .| ) )
Qrm@d 8 6 fimes or untll performance was consistent On average, subjects lasted 22.6 minutes ;O - 0
B = . without SVS and lasted 24.7 minutes with SVS. © ° °
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MS  symptoms  appear 10 progress
| edarlier, then plateau with SVs, while they
| steadily increase in severity without SVS.
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Motion sickness induction: VWalk the obstacle course wnile
wearnng up/down reversing prisms (forward twice, reverse twice,

forward once, reverse once) then read poster wnile making large
Jo/down head movements at 1.33 Hz. Bvery 2 minutes supjects
reported Mo symptoms, this lasted 30 minutes or untl Ms=8
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Subjects showed significant improvement from |l  NoSVS  Sve
basehf*@ when performing the prone-to-stanad
test. [he results are promising and Tuture work
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3. Post-motion sickness task performance: —erorm eacn task noludies LOMpanng WS D”OQV@SS@W oetween Al %//% i\\@
again after motion sickness induction -MZ and Vs directly In subjects that are y
orovoked 1o a minmum of nausea. Low levels 3|

NPT of SVS stimulation may serve as a 25 e

NoN-pharmacological countermeasure to replace or reduce the PMZ dosage
eguirements and concurrently improve functional performance durng transitions to
New gravitational environments after spaceflignt.

eft: Up/down reversing
orism goggles used for
MOtIoN SICKNESS INduction,
oressure INsoles, and boady
<nematic sensors used to
ecord pody movement,

Up: oVo was delivered with electrodes
nlaced benind the mastoid tone
—lectrode gel, electrodes, and positioning
are snown apove,
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