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* Vestibular system

- Vestibular apparatus :
utricle, saccule and ey e
semicircular ducts. -

- Sensory cells of , N
vestibular apparatus lie A= |
In the ampular cristae
of canals andmaculae
In the utricle and
saccule

posterior am,
semicircular canal  (showing cupula)



Both typesof organs hair cells- specialstereociliaover
the apical surface and one&inocilium :

- In the utricle and saccule, the receptor organ is called
macula- stereocillia and kinocilium are embedded Iin
cuticular plate with otoliths (CaCO3 crystals)

- In the semicircular ducts, the receptor organs are called
ampular cristae- hairs are covered bycupulae, composed
of a gelatinous material similar to otolithic membrane
but lacking otoliths.



Macula (utricular and saccular)
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Stereocilia (microvilli)
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(otolithic membrane)

Otoliths

Utricular
macula

Utricle \\§
Saccule

Vestibule zaa%%‘flaar

(@) Hair cell

Part of fibers of
macula vestibular
nerve



'Istae ampullaris (semicircular

canals)

Cupula

Cilium
Stereocilia
Receptor cells

Supporting cell



linear accelerations )
angular motion

S=

- Utricle and saccule - Semicircular canals
i Linear acceleration Angular motion
detection

i Head position (gravity)
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Function of the maculae

detect head position and linear acceleration

otoliths (small calcium carbonate particles) drag on
the stereociliawhen the head changes position

when the body is in anatomical position: the patch of
hair cells in the UTRICLE is nearly horizontal, with
the stereociliaoriented vertically

the sensory epithelium is vertical in the SACCULE
with the stereociliaoriented horizontally



when the body Is In Utricte
anatomical position: S Headis
the patch of hair cells I S e

In the UTRICLE is

il

=

nearly horizontal, = S0, o’
with the stereocilia {=
oriented vertically =

the sensory Head is upright
epithelium is vertical

iIn the SACCULE

with the stereocilia

T

Onente d And when done tilting, you have: — ’ ||_lsa(::c u Ie‘ ‘ ’
horizontally Head has tilted

all the way to the left



Potassium Channels and
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K+ TRPA channels + tip links

Depolarisation- lean towards the kinocillium - K+ ch
open

Hyperpolarisation- lean towards the stereocilliaa K+ ch
close
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“orientation of the

stereociliawithin the
sensory epithelium is
determined by the
STRIOLA, a curved
dividing ridge that runs
through the middle of
the MACULA z in the
UTRICLE, the kinocilia
are oriented TOWARD
the striola, and in the
SACCULEthey are
oriented AWAY from it

In any position, some
hair cells will be
depolarized and others
hyperpolarized in BOTH
otolith organs



Signal transduction

Otolith Organs in the Neutral Position Otolith Organe detect Linear Acceleration
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rotation

Three semicircular canals in each ear
Each canal is oriented in a different plane

Each canal is maximally sensitive to rotations
perpendicular to the canal plane



Anterior (superior) - anterior and 45 degrees with the
AP plane

Posterior- post and 45 degreees with the AP plane
Horizontal



