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Withtheaidofadiagram,writeanessayonthehistologyofanORGAN

OFCORTI

HISTOLOGYOFTHEORGANOFCORTI

TheorganofCortiisalsoreferredtoasthespiralorganofCorti.

Itissocalledbecause(likeotherstructuresinthecochlea)itextendsina

spiralmannerthroughtheturnsofthecochlea.



Insections,itisseentobeplacedonthebasilarmembraneandtobemade

upofepithelialcellsthatarearrangedinacomplicatedmanner.

Thecellsaredivisibleintothetruereceptorcellsorhaircells,and

supportingelementswhicharegivendifferentnamesdependingontheir

location.

Thecellsofthespiralorganarecoveredfrom abovebyagelatinousmass

calledthemembranatectoria.

Thecellsofthespiralorganencloseatriangularcavitycalledthetunnelof

Corti(orcuniculum internum).

Thebaseofthetunnelliesoverthebasilarmembrane.

Ithasaslopinginnerwallthatisformedbyinternalrodcells;andasloping

outerwallthatisformedbyexternalrodcells.

Totheinternalsideoftheinnerrodcellsthereisasinglerowofinnerhair

cells.



Theinnerhaircellissupportedbytallcellsliningthetympaniclipofthe

internalspiralsulcus.

Ontheoutersideofeachexternalrodcelltherearethreeorfourouterhair

cells.

Theouterhaircellsdonotliedirectlyonthebasilarmembrane,butare

supportedbythephalangealcells(ofDieters)whichrestonthebasilar

membrane.

Totheoutersideoftheouterhaircellsandthephalangealcells,thereare

tallsupportingcells(cellsofHensen).Stillmoreexternallytheouterspiral

sulcusislinedbycubicalcells(cellsofClaudius).

Anarrowspacethecuniculum externum intervenesbetweentheoutermost

haircellsandthecellsofHensen.

Athirdspace,thecuniculum medium (orspaceofNuel)liesbetweenthe

outerrodcellandtheouterhaircells.

Thespacesarefilledwithperilymph(orcortilymph).



RodCells

Eachrodcell(orpillarcell)hasabroadbase(orfootplate,orcrus)that

restsonthebasilarmembrane;anelongatedmiddlepart(rodorscapus);

andanexpandedupperendcalledtheheadorcaput.

Thebasesoftherodcellsaregreatlyexpandedandcontaintheirnuclei.

Thebasesoftheinnerandouterrodcellsmeeteachotherformingthe

baseofthetunnelofCorti.

Theheadsofthesecellsalsomeetattheapexofthetunnel.Hereaconvex

prominenceontheheadoftheouterrodcellfitsintoaconcavityonthe

headoftheinnerrodcell.

Theuppermostpartsoftheheadsareexpandedintohorizontalplates

calledthephalangealprocesses.

Theseprocessesjoinsimilarprocessesofneighbouringcellstoform a

continuousmembranecalledthereticularlamina.

TheHairCells

Thehaircellsaresocalledbecausetheirfree‘upper’orapicalendsbeara

numberof‘hair’.

Thehairarereallystereocilia.Eachcelliscolumnarorpiriform.Thehair



cellsaredistinctlyshorterthantherodcells.

Theirapicesareatthelevelofthereticularlamina.Theirlowerends(or

bases)donotreachthebasilarmembrane.

Theyrestonphalangealcells.Theplasmamembraneatthebaseofeach

haircellformsnumeroussynapticcontactswiththeterminationsofthe

peripheralprocessesofneuronsinthespiralganglion.

Someefferentterminalsarealsopresent.

Theapicalsurfaceofeachhaircellisthickenedtoform acuticularplate

theedgesofwhichareattachedtoneighbouringcells.

WiththeElectronMicroscope(EM),the‘hair’ofhaircellsareseentobe

similartomicrovilli.

Eachhairhasacoveringofplasmamembranewithinwhichthereisacore

ofmicrofilaments.

Eachhairiscylindricalovermostofitslength,butitismuchnarrowedatits

base.Thehaircan,therefore,bendeasilyatthissite.

Thehaironeachhaircellarearrangedinadefinitemanner.Whenviewed

from ‘above’theyareseentobearrangedintheform oftheletter‘V’or‘U’.

Eachlimbofthe‘V’hasthreerowsofhairs.

Thehairsinthethreerowsareofunequalheightbeingtallestinthe‘outer’

row,intermediateinthemiddlerow,andshortestinthe‘inner’row.

The‘V’formedbythehairsofvarioushaircellsareallinalignment,the

apexofthe‘V’pointingtowardsthe‘outer’wallofthecochlearcanal.

Atthepointcorrespondingtotheapexofthe‘V’thereisacentriolelying

justundertheapicalcellmembrane,butatruekinocilium isnotpresent

(unlikehaircellsofampullarycrests).



Theabovedescriptionappliestobothinnerandouterhaircells.

Differencesbetweenthetwoareasfollows:

Theinnerhaircellsarepiriform (flaskshaped)andrelativelyshort;while

theouterhaircellsarecylindricalandlonger.

Thelowerendofeachouterhaircellfitsintoadepressionontheupperend

ofaphalangealcell,buttheinnerhaircellsdonothavesucharelationship.

The‘hair’oftheouterhaircellsaresomewhatlongerandmoreslender

thanthoseoninnerhaircells.

Theyarearrangedasashallow‘U’ratherthana‘V’.

Occasionally,theouterhaircellsmayhavemorethanthreerowsofhair,

andtherowsmayassumetheshapeofa‘W’(insteadofa‘V’).

Butinallhaircells,theapexofthe‘V’(formedbytherowsofhair)

pointstowardsthe‘outer’wallofthecochlearcanal(i.e.,awayfrom the

modiolus).

Thedirectionofthe‘V’issometimesdescribedinrelationtothetunnelof

Corti.

Intheinnerhaircellsthe‘V’pointstowardsthetunnel,whileinthecaseof

theoutercellsitpointsawayfrom thetunnel.

Thedirectionofthe‘V’isoffunctionalimportance.Likehaircellsofthe

maculaeandcristae,thoseofthecochleaarepolarized.

Bendingofstereociliatowardstheapexofthe‘V’causesdepolarisation,

whilethereversecauseshyperpolarisation.

Ionicgradientsassociatedwithdepolarisationandhyperpolarisationare

maintainedbecauseapicesofhaircellsandsurroundingcellsaretightly



sealedbyoccludingjunctions.

TheOuterPhalangealCellsandReticularLamina

Thesearethecellsthatsupporttheouterhaircells.Theylielateraltothe

outerrodcells.

Theirbasesrestonthebasilarmembrane.Theirapicalpartshavea

complicatedconfiguration.



Thegreaterpartoftheapexformsacup-likedepressionintowhichthe

baseofanouterhaircellfits.

Arisingfrom oneside(oftheapicalpart)ofthecellthereisathinrod-like

phalangealprocess.

Thisprocesspasses‘upwards’,intheintervalbetweenhaircells,toreach

theleveloftheapicesofhaircells.

Herethephalangealprocessexpandstoform atransverseplatecalledthe

phalanx.

Theedgesofthephalangesofadjoiningphalangealcellsunitewitheach

othertoform amembranecalledthereticularlamina.

(Thereticularlaminaalsoreceivescontributionsfrom theheadsofhair

cells).

Theapicesofhaircellsprotrudethroughaperturesinthislamina.

Thecelledgesformingthereticularlaminacontainbundlesof

microtubulesembeddedindensecytoplasm.

Adjacentcellmarginsareunitedbydesmosomes,occludingjunctionsand

gapjunctions.

Thereticularlaminaformsabarrierimpermeabletoionsexceptthrough

thecellmembranes.Italsoformsarigidsupportbetweentheapicalparts

ofhaircellsthusensuringthatthehaircellsrubagainstthemembrana

tectoriawhenthebasilarmembranevibrates.



TheMembranaTectoria

Themembranatectorialiesovertheinternalspiralsulcusandoverthehair

cellsofthespiralorgan.

Itconsistsofdelicatefibresembeddedinagelatinousmatrix.Thismaterial

issaidtobesecretedbycellsliningthevestibularlipofthelimbuslamina

spiralis.

Anarrowgapseparatesthemembranatectoriafrom thereticularlamina.

Thestereociliaofouterhaircellsareincontactwiththemembranatectoria.


