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MICROGRAVITY AND
VESTIBULAR SYSTEM



WHAT IS

GRAVITY

Gravity is essential for spatial
perception, postural balance, and
generation of movements.



VESTIBULAR SYSTEM AND MICROGRAVITY

EARS
The Otolith organs and
the semi-circular canals
detect movement of the
head in space

gony
SeMnsors in our
musculoskeletal systerm
relay information to the
broin about where they
are

VESTIEULAR
SYSTEM

>

EYES
keep visual fixation with
guick movements and
nerves relay this to the
brain

BRAIN
the computer that sorts it
all out and refays
messages back to keep us
balanced



OTOLITH ORGANS AND MICROGRAVITY



What
happens
during a

spaceflight?




ASTRONAUTS
AND 4]

MICROGRAVITY

Once in space, the body will begin to adapt to y ?4,5.:
an environment without gravity.

The most immediately noticeable effect is
sensory disturbance involve
system.




PEaLaNCEIN v

eightlessness experience: disorientation, motion 5|ckness an
of sense of dlrectlon

/ |
oproach and anding, docking, remo
icular activity !n post-landing nor

{
)perational activities:

anipulation, extrave
‘emergency egress.







SPACE MOTION SICKNESS

State of diminished health characterized by
symptoms that occur in response to the
unaccustomed motion environment of
microgravity.



Most common problem experienced in

SPACE MOT'ON the initial hours of weightlessness: Space

Adaptation Syndrome (SAS) or Syndrome
SICKNESS of Motion Sickness, commonly referred

to as space sickness.




SPACE SICKNESS

60% to 80% of astronauts
experience space
adaptation syndrome
within the first three days.




SPACE MOTION SICKNESS

Ui

No diagnostic
laboratory tests exist
for motion sickness.

]

Space motion sickness
are not fully
understood.

Exposure to
weightlessness
changes the resting
activity of the otolith
organs.



BACK TO EARTH...

Readjust to gravity -
problems standing up,
stabilizing their gaze,

walking and turning.




’ ‘5 “’ Zi’
By studying how changes can affect balance
in the human body will support to develop
treatments that can be used on Earth and

.’ siace to correct balance disorders.







Microgravity: an extreme environment for

otolith organs

Motion sickness in a car can be upsetting for all involved. Transferring this concept
inte a tiny cabin bound for space could have devastating consequences. Are the
processes involved in ‘space motion sickness’ the same as motion sickness? How do
astronauts overcome this? Lilian Felipe explains.
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“Your mind is like a parachute: If it isn't
open, it doesn’t work.” Buzz Aldrin.
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' e inwolved ina 1G environment on earth, whene

our sheletal, balance, andlngin-rll:ni cardavascular

systam] have all adapted to work effectively with

ol aNoChar. Gravity plays & mages iobe in our spatial
erigntation, sids in povtune contrel, and has thaped our s b a
whole.

Grandty is alio krrar to be & neural refenance that influsnces
Fiorar we perceine am objsct’s movernent and orientation Just ssa
spacecraft maintaing 43 position based oninformation from the
rindar, gyrediopas, and accalaromatars, we alss rely on several
reural orientation sensony, Thess sensom obsain mformation from
sevarad arsas of our body including the eyes, muscles, joints, and
b bady's st caleromitari Infarmution oo thede areas aid the

Ewrain in determiring which way it up, down, foreard, backward, ete,

Dur vestibular system is responsible for collecting and interpreting
SN0y informatken about motion; this weluedes eguddbnum

and spatial criengation. The vestibular system consists of the
semicincular canals and ctolith organs. Our semicirostar canals are
Largaly responsdole for sensing angular rotaton, white our otelith
organs ane utilised to perceive inertial acceleration and gravity.

Humans are one of the most adaptable species on the planes,
abls to Uve In vastly differsnt endrenmants from desclate
ety and e te araas 1o luih faniats and buy citses. Watk that
being said, space exploration represents the ultimate frontier
in tenms of challenging our adagtive capabdaies. Astronawts
atarsd at the forefrant of this vayage, snd hiye shed Bght an how
modifications im gravitational forces affect our spatial arisntation.
Gravtaional medifications in force, such as weightlassness during
apacellight, dernand sdjuitmsnat by ievenal physiological proceises
influencing cur balance and manmer in which we perceive our
spatial orsmtation.

As the human body ecters microgrinity, cur atalith ergen s begn
t lmck gravitatsonal information, leading our sensory input to
waprasiivily modily cur spatizherientation promgls. Asranauts
experiencing weightlessness afven suffer from disorientation,
motion sickness and a Loss of proprioception as thesr bodies try o
adapt e the canditions of micragraany. Such chan ges can mpact
cperatianal actwities including appraach and landing, docking,
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Liian duwting her irsining si ihe bumpean Spece Agercy

Space adaptation syrdrome (SAS) or space motion sickress
{5MS) can ba described ai & state of dminishad haalth axplained
By digrnd Rhal cedur i ped ponis 1o the urdamiliar maticn setlicg
of microgravity. Motion sickness first appeared a3 an operational
problemn in the second manned Soviet mission in 1962, and became
& signilieant concir in Later iisdians, aspeially vith ine raed
Hlight duration SMS & mota sickrsss, but itis gererally thought 1o
e & natural response to the sdaptation of the neurcsensory and
perceptial systerns o microgravity. Although the symptams of
pata gt slokness ara semilar to that of sarth motlon skcknass,
scientists are uresure ofwhether or not the stimulus is the sama.
This isdue o the fact that some crew members who experience
warth maotian sickness da not endure meticn sickrsss whan in space
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Felipe L., Microgravity: an extreme environment for otolith organs.
ENT & Audiology News. 2021



"One truth | have discovered for sure:
When you believe that all things are
possible and you are willing to work
hard to accomplish your goals, you
can achieve the next 'impossible’
dream. No dream is too high!”

Buzz Aldrin




