physiology
lecture (8) part(1)



hearing (ability to perceive sounds) hearing threshold (0dB at 1000 Hz)

external ear: collect sound waves and channels them inward

o ) middle ear(tympanic cavity): conveys sound vibration to the oval
the ear is divided to: window (make the sound louder)

inner ear : houses the receptors
the larger intensity(dB) , the the louder is the sound . 1 dB= 10 x increase in sound intensity

— Auricle: outside part, collect sound waves

external auditory canal: connects the outer ear to the middle ear, channels the
sound waves inward

external ear

L tympanic membrane (eardrum): divides external ear and middle ear, transmission
of sound waves to vibrations

ossicles : three small bones, Malleus incus and stapes (mis), connect and
transmit the sound vibrations to the inner ear.

middle ear’
Eustachian tube : links the middle ear with the back of the nose, equalize the
pressure in the middle ear, lined with mucous .
— Oval window of cochlear canal: where the vibrations will enter the inner ear through
|—> Endolymph fluid in the canal of Cochlea
inner ear — cochlea also contains the nerves for hearing

—P  Haircells (auditory receptors)

— Vestibule : This contains receptors for balance.

—» Semicircular canals : This contains receptors for balance.

the auditory function +physiology of hearing :

auricle i i } .
—> i —Jp- primary tympanic — ossicles (MIS)( amplif
(collect sound) external auditory canal membrane vibrates l )( amplify)

(small vibrations larger
surface area)

basilar membrane vibrates «§—  move into < pressure waves qgg— oval window
endolymph in perilymph (larger vibrations small
surface area)

stereociliabend = neural signal generated in
cochlear nerve fibers.



vibrations at oval window are 20 times more vigorous than tympanic membrane

Sound waves of various frequencies cause certain regions of the basilar membrane to vibrate more intensely
than other regions

the auditory pathway (bilateral pathway):

One direction —Jp» hyperpolarize ) )
hair cells or cilia bends k+inand ca+2in

(first step of transduction) /v ¢

opposite direction =9 depolarize

fusion of vesicles and
cochlear branch of the <— signal sentto releases of glutamate
vestibulocochlear (VIII) nerve auditory nerve fiber (excitation)

cochlear nucleus is in the —> thalamus —J» cerebral cortex
medulla oblongata ( brain stem) (primary auditory area).

hair cells or cilia are attached to a tectorial membrane (fixed membrane)

equilibrium or balance

v

static equilibrium dynamic equilibrium

head position vs gravity head movement (rotation/acceleration)
saccule
i —p containing endolymph fluid
\(/reei“e%tj(l)arrcizgirsatfg? nelude utricle (its movingg Ieadsytopbend
equilibrium) - the hairs and thus produce
semicircular ducts AP and send it to the brain)

the walls of both the uiricle and the saccule (oriented horizontally and vertically) contain a small, thickened
region called a macula.

maculae = supporting cells+
hair cells (sensory receptors)
(containing stereocilia)

One direction ——J» depolarization

The two maculae (perpendicular), are the receptors for static equilibrium.

stereocilia bending
opposite direction ——Jgp hyperpolarization

The three semicircular ducts (containing a group of hair cells and supporting cells) function in
dynamic equilibrium.




dynamic equilibrium:

semicircular ducts ;
—P —3» endolymph bends hair bundles
head moves and hair cells move ymp |

vestibular branch of the <@—— nerveimpulses -@— bending=receptor potential
vestibulocochlear (VIII) nerve.

the equilibrium pathway :

head movement = endolymph moves —pp» hair bundles bend
(in semicircular ducts/saccule/utricle)

v

neurotransmitter release

vestibular ganglia — nerveimpulsesin <§— (glutamate)

(cell bodies) sensory neurons

\

vestibular branch of the ) .

vestibulocochlear (VIII) nerve P> vestibular nuclei

(axons) (pons+medulla oblongata)--main
integration center

receive input

eyes .
proprioceptors

cerebellum (via inferior cerebellar peduncles)



