


BALANCE



Vestibular system
·Vestibular apparatus : 

utricle, saccule and 
semicircular ducts.

·Sensory cells of 
vestibular apparatus lie 
in the ampular cristae
of canals and maculae
in the utricle and 
saccule. 



·Both typesof organs- hair cells- special stereociliaover 
the apical surface and one kinocilium :

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

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



Macula (utricular and saccular)



Cristae ampullaris (semicircular 
canals)



- Utr icle and saccule:

ïLinear  acceleration 
detection

ïHead position (gravity)

- Semicircular canals

Angular motion



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 
anatomical position: 
the patch of hair cells 
in the UTRICLE is 
nearly horizontal, 
with the stereocilia
oriented vertically
·the sensory 

epithelium is vertical 
in the SACCULE, 
with the stereocilia
oriented 
horizontally



·K+ TRPA channels + tip- links

·Depolarisation- lean towards the kinocillium - K+ ch 
open

·Hyperpolarisation- lean towards the stereocillia- K+ ch 
close



·orientation of the 
stereociliawithin the 
sensory epithelium is 
determined by the 
STRIOLA, a curved 
dividing ridge that runs 
through the middle of 
the MACULA ɀin 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





Semicircular canals- codingof 
rotation
·Threesemicircular 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


