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QUESTION:Withtheaidofadiagram,writeanessayonthehistologyofanorganof

Corti.

ANSWER:TheorganofCortiisalongstructurepresentinthecochlearduct.Theorgan

ofCortihashaircellswhicharelargeareasofcolumnarsensorymechanoreceptorsand

arelocatedinspecializedregionsoftheepitheliallining.TheorganofCortiislocatedat

thevestibularmembraneorthebasalwallofcochlearduct.Thevestibularmembrane

separatesthescalatympanifrom thecochlearduct.Thecochlearductispresentinthe

cochlearandthecochlearisforauditoryfunctions.Cochleahasbonyandmembranous

labyrinth.Thecochlearisthebonylabyrinthandthecochlearductisthemembranous

labyrinth.Membranouslabyrinthincludesvestibularorgansandcochlea.Thecochleais

forsenseofhearing.Allregionsofbonylabyrintharefilledwithperilymphand

membranouslabyrinthisfilledwithendolymph.

COCHLEARDUCTANDSPIRALORGAN

Wedge-shapedductofthemembranouslabyrinthsuspendedinthemiddleofthe

tubular,osseouscochlea.Positionofthecochlearductseparatesthebonycochleainto

threesubdivisions.

Scalavestibuli:Thissubdivisionofthecochleaiscontinuouswiththevestibuleandlies

abovethecochlearduct,separatedfrom itbythevestibularmembrane.

Cochlearduct:Containsthereceptorforsound.Thecochlearductislocatedinthe

middleofthecochleaandiscontinuouswiththesacculethroughasmallduct.Itsroof

isthevestibularmembraneseparatingitfrom theosseousscalavestibuli.Itsflooris

formedbythebasilarmembranethatiscontinuouswiththeosseousspirallamina;both

separatethecochlearductfrom thescalatympani.

Scalatympani:Subdivisionofthebonycochlealyingbeneaththecochlearduct.The

scalatympaniiscontinuouswiththescalavestibuliatthehelicotrema,locatedatthetip



ofthecochlea.Thescalatympaniterminatesattheroundwindowwherepressureon

theperilymphinthisscala,initiatedattheovalwindowandtransportedthroughscala

vestibulitoscalatympani,isreleased.

Thespiralorganislocatedonthebasalwallofthecochlearduct.Thecochlearduct

islocatedinthecenterofthecochlea.Thecochlearductcommunicatesindirectlywith

thesaccule.Thereceptorinthecochlearduct,theorganofCorti,respondstosound

vibrations.Thisductisfilledwithendolymphproducedinthestriavascularis(STV),an

unusualassociationbetweenthecolumnarepithelialcellswhichhavenumerousbasal

infoldingsandthecapillariesintheperiosteum ofthebone.Oneithersideofthe

cochlearductarethescalavestibuli(SV)andscalatympani(ST),whicharefilledwith

perilymphandarecontinuousattheapexofthecochlea.Cellbodiesofbipolarneurons

inthespiralganglion(SG)senddendritestothehaircellsofthespiralorganandaxons

tothecochlearnucleioftheCNS.Inthelateralwallofthecochlearductisthestria

vascularis,auniqueepithelium responsibleforproductionandmaintenanceofthe

endolymphfortheentiremembranouslabyrinth.Thestriavascularisenclosesa

networkofcapillariesandconsistsofcellswithmanydeepbasalinfoldingsoftheir

plasmamembranes,wherenumerousmitochondriaarelocated.FluidandK+ions

pumpedfrom thecapillariesbytheseepithelialcellsarereleasedinthecochlearductas

endolymph.

Inthewallthatseparatesthecochlearductfrom thescalatympaniisthecomplex

structurecalledthespiralorgan(organofCorti)whichcontainsspecialauditory

receptorsintheform ofhaircellsthatrespondtodifferentsoundfrequencies.The

spiralorganrestsonathickbasallamina—thebasilarmembrane.

Twomajortypesofhaircellsarepresent.Outerhaircells(OHC)occurinthreerows

neartheovalwindow,increasingtofiverowsneartheapexofthecochlea.Thereisa

singlerowofinnerhaircells(IHC).Thelatterhaveonelineararrayofshortstereocilia,

whileOHCeachhaveacurvedrowoflongerstereocilia.Nokinocilium ispresenton

cochlearhaircells,allowingsymmetryonthecellsthatisimportantfortheirrolein

sensorytransduction.ThetipsofthetalleststereociliaoftheOHCareembeddedinthe

tectorialmembrane,anacellularlayerextendingoverthespiralorganfrom themodiolus.

Thetectorialmembraneconsistsoffinebundlesofcollagen(typesII,V,IX,andXI),

associatedproteoglycansandotherproteinsandisformedduringtheembryonicperiod

from secretionsofcellsthatcometolinetheadjacentregioncalledthespirallimbus.It

isalsoagelatinousmembranethatextendsoverhaircells.

Bothouterandinnerhaircellshaveafferentandefferentnerveendings,withIHCmuch

moreheavilyinnervated.Thecellbodiesoftheafferentbipolarneuronsarelocatedina



bonycoreofthemodiolusandconstitutethespiralganglion.

Twomajortypesofcolumnarsupportingcellsareassociatedwiththehaircellsofthe

spiralorgan.Pillarcellsarestiffenedbybundlesofkeratinandoutlineatriangular,

tunnel-likespacebetweentheouterandinnerhaircells—anotherstructureimportantin

soundtransduction.Phalangealcellsintimatelysurroundanddirectlysupportboth

innerandouterhaircells,almostcompletelyenclosingeachIHCbutonlythebasalends

oftheOHC.

Stereociliaofcochlearhaircellsdetectmovementsofthespiralorgan.Soundwaves

collectedbytheauricleoftheexternalearcausethetympanicmembranetovibrate,

whichcausesmovementoftheossiclesinthemiddleear.Thelargesizeofthe

tympanicmembranecomparedtotheovalwindowandthemechanicalpropertiesofthe

ossiclechainconnectingthesetwomembranesallowforoptimaltransferofenergy

betweenairandperilymph,from soundwavestovibrationsoftissuesandfluid-filled

chambers.

Thecochlearisanosseoustubethatconnectswithandliesanteromediallytothe

vestibule.Tubeiscoiledintoaspiralshapewith2.5turns,resemblingasnailshell.




