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Question

Withtheaidofadiagram,writeanessayonthehistologyofanorganof

Corti

HISTOLOGYOFTHEORGANOFCORTI



TheorganofCorti,orspiralorgan,isthespecialisedreceptororgan

forhearingandislocatedinthecochlea.Thishighlyvariedstripof

epithelialcellsallowsfortransductionofauditorysignalsintonerve

impulses'actionpotential.Transductionoccursthroughvibrationsof

structuresintheinnerearcausingdisplacementofcochlearfluidand

movementofhaircellsattheorganofCortitoproduceelectrochemical

signals.

STRUCTURE

TheorganofCortiislocatedinthescalamediaofthecochleaofthe

innerearbetweenthevestibularductandthetympanicduct.Theorganof

Corticontains:

-Asinglerowofinnerhaircells

-Threerowsofouterhaircellsthathavestereocilia(butnokinocilium)on

theirapicalborder

-Supportingcells:(Pillarcells,Phalangealcells,Bordercells,Cellsof

Hensen)

StrategicallypositionedonthebasilarmembraneoftheorganofCorti

arethreerowsofelongatedcylindricalouterhaircellsandonerowofshort

innerhaircells.Projectingfrom thetopsofthehaircellsaretinyfingerlike

projectionscalledstereocilia,whicharearrangedinagraduatedfashion

withtheshorteststereociliaontheouterrowsandthelongestinthecenter,

thisallowsthesensorycellssuperiortuningcapability.Theinnerhaircells

aresynapsedwithafferentfibersofthecochlearportionofthe

vestibulocochlearnerve.Theouterhaircellsareincontactwitha

gelatinousmasscalledthetectorialmembranerichintectorinandtheir



basalportionsaresynapsedwithafferentandefferentfibersofthe

cochlearportionofthevestibulocochlearnerve.Separatingthesehaircells

aresupportingcells,whichincludes:

-Phalangealcells(outerandinner),separatesandsupportboththeouter

haircellsandtheinnerhaircells.

Outerphalangealcells:aretallcolumnarcellsthatareattachedtobasilar

membrane,theirapicalportionsarecup-shapedtosupportthebasilar

portionsofouterhaircellsalongwithefferentandafferentnervefibers,

theydonotreachthefreesurfaceoftheorganofcorti

Innerphalangealcells:arelocateddeeptotheinnelpillarcells,they

completelysurroundtheinnerhaircells

-Innerandouterpillarcells:Thesearetallcellswithwidebasesandapical

endsthatareattachedtobasilarmembrane,theircentralportionsare

deflectedtoform thewallsofinnertunnelandtheirapicalportioncontact

eachother.

-Bordercells:Areslendercellsthatsupporttheinneraspectsoftheorgan

ofCorti,theyalsooutlinetheinnerborderoftheorganofCorti.

-CellsofHensen:TheydefinetheouterborderoftheorganofCortiandare

locatedbetweentheouterphalangealcellsandthecellsofClaudius.

Ifthecochleawereuncoiled,itwouldrollouttobeabout33mm long

inwomenand34mm inmen,withabout2.28mm ofstandarddeviationfor

thepopulation.Thecochleaisalsotonotopicallyorganized,meaningthat

differentfrequenciesofsoundwavesinteractwithdifferentlocationson

thestructure.Thebaseofthecochlea,closesttotheouterear,isthemost

stiffandnarrowandiswherethehighfrequencysoundsaretransduced.

Theapexofthecochleaiswiderandmuchmoreflexibleandlooseand

functionsasthetransductionsiteforlowfrequencysounds.

FUNCTION



ThefunctionoftheorganofCortiistochange(transduce)auditory

signalsandminimisethehaircells’extractionofsoundenergy.

-Auditorytransduction:Innormalhearing,themajorityoftheauditory

signalsthatreachtheorganofCortiinthefirstplacecomefrom theouter

ear.Soundwavesenterthroughtheauditorycanalandvibratethetympanic

membrane,alsoknownastheeardrum,whichvibratesthreesmallbones

calledtheossicles.Asaresult,theattachedovalwindowmovesand

causesmovementoftheroundwindow,whichleadstodisplacementof

thecochlearfluid.However,thestimulationcanhappenalsoviadirect

vibrationofthecochleafrom theskull.Thebasilarmembraneonthe

tympanicductpressesagainstthehaircellsoftheorganasperilymphatic

pressurewavespass.Thestereociliaatoptheinnerhaircellsmovewith

thisfluiddisplacementandinresponsetheircation,orpositiveion

selective,channelsarepulledopenbycadherinstructurescalledtiplinks

thatconnectadjacentstereocilia.

TheorganofCorti,surroundedinpotassium richfluidendolymph,lies

onthebasilarmembrane(madeupofzonaarcuataandzonapectinata)at

thebaseofthescalamedia,itextendsfrom thespirallaminaatmodiolus

tothelateralwall.UndertheorganofCortiisthescalatympaniandabove

it,thescalavestibuli(composedofsquamousepithelium).Bothstructures

existinalowpotassium fluidcalledperilymph.Becausethosestereocilia

areinthemidstofahighconcentrationofpotassium,oncetheircation

channelsarepulledopen,potassium ionsaswellascalcium ionsflowinto

thetopofthehaircell.Withthisinfluxofpositiveionstheinnerhaircells

becomesdepolarized,openingvoltage-gatedcalcium channelsatthe

basolateralregionofthehaircellsandtriggeringthereleaseofthe

neurotransmitterglutamate.Anelectricalsignalisthensentthroughthe

auditorynerveandintotheauditorycortexofthebrainasaneuralmessage.

-Cochlearamplification:TheorganofCortiisalsocapableofmodulating

theauditorysignal.Theouterhaircellscanamplifythesignalthrougha

processcalledelectromotilitywheretheyincreasemovementofthebasilar



andtectorialmembranesandthereforeincreasedeflectionofstereociliain

theinnerhaircells.

CLINICALSIGNIFICANCE

-Hearingloss:TheorganofCorticanbedamagedbyexcessivesound

levels,leadingtonoise-inducedimpairment.Themostcommonkindof

hearingimpairment,sensorineuralhearingloss,includesasonemajor

causeofthereductionoffunctionintheorganofCorti.Specifically,the

activeamplificationfunctionoftheouterhaircellsisverysensitiveto

damagefrom exposuretotraumafrom overly-loudsoundsortocertain

ototoxicdrugs.Onceouterhaircellsaredamaged,theydonotregenerate,

andtheresultisalossofsensitivityandanabnormallylargegrowthof

loudness(knownasrecruitment)inthepartofthespectrum thatthe

damagedcellsserve.

-Conductivehearinglossinvolvesvariousproblemsinthemiddleearwhich

canreduceconductionofvibrationsbythechainofossiclesfrom the

tympanicmembranetotheovalwindow.


