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PATHWAYINVOLVEDINTASTE

Thetonguecontainssmallbumpscalledpapillae,withinornearwhichtaste

budsaresituated.Inthetongue’stastebuds,thetastereceptorsreceive

sensory input via two important mechanisms - depolarization and

neurotransmitterrelease.Intakeofsaltyfoodsleadsmoresodium ionstoenter

thereceptor,causingthesaidmechanisms.Thesameistruewithintakeofsour

foods(hydrogenions)andsweetfoods(sugarmolecules),bothofwhichresult

totheclosingofK+channelsupontheirentry.

From theaxonsofthetastereceptors,thesensoryinformationistransferred

tothethreetastepathwaysviathebranchesofcranialnervesVII,IXandX.

ThechordatympaniofCNVII(facialnerve)carriesthetastesensoryinput

from thetongue’santeriortwo-thirds.Then,therestofthetastesensations

from thethroat,palateandposteriortonguearetransmittedbythebranchesof

CNIX(glossopharyngealnerve)andCNX(vagusnerve).From thesecranial

nerves,tastesensoryinputtravelsthroughthenervefibersynapsestothe

solitarytract,theventralposteromedialthalamicnuclei,andthethalamus.

Inthesethreelocations,thereareclusteredneuronswhichrespondtothe

sametaste(sweet,sour,saltyorbitter).Thethalamusrelaystheinformationto

theprimarygustatorycortexlocatedinthesomatosensorycortex.Theprimary

gustatorycortextiswheretheperceptionofaparticulartasteisprocessed.

Thesenseoftasteismediatedbytastereceptorcellswhicharebundledin

clusterscalledtastebuds.Tastereceptorcellssampleoralconcentrationsofa

largenumberofsmallmoleculesandreportasensationoftastetocentersinthe

brainstem.

Inmostanimals,includinghumans,tastebudsaremostprevalentonsmall

pegsofepitheliumonthetonguecalledpapillae.Thetastebudsthemselvesare

toosmalltoseewithoutamicroscope,butpapillaearereadilyobservedbyclose

inspectionofthetongue'ssurface.Tomakethem eveneasiertosee,puta

coupleofdropsofbluefoodcoloringonthetongueofalovedone,andyou'll

seeabunchoflittlepalebumps-mostlyfungiform papillae-standoutonablue

background.

Tastebudsarecomposedofgroupsofbetween50and150columnartaste

receptorcellsbundledtogetherlikeaclusterofbananas.Thetastereceptor

cellswithinabud



arearrangedsuchthattheirtipsform asmalltastepore,andthroughthispore
extendmicrovillifrom thetastecells.Themicrovilliofthetastecellsbeartaste
receptors.

Interwovenamongthetastecellsinatastebudisanetworkofdendritesof

sensorynervescalled"tastenerves".Whentastecellsarestimulatedbybinding

ofchemicalstotheirreceptors,theydepolarizeandthisdepolarizationis

transmittedtothetastenervefibersresultinginanactionpotentialthatis

ultimatelytransmitted to the brain.One interesting aspectofthis nerve

transmissionisthatitrapidlyadapts-aftertheinitialstimulus,astrong

dischargeisseeninthetastenervefibersbutwithinafew seconds,that

responsediminishestoasteady-statelevelofmuchloweramplitude.

Once taste signals are transmitted to the brain,severalefferentneural

pathwaysareactivatedthatareimportanttodigestivefunction.Forexample,

tasting food isfollowedrapidlybyincreasedsalivationandbylow level

secretoryactivityinthestomach.

Amonghumans,thereissubstantialdifferenceintastesensitivity.Roughlyonein

fourpeopleisa"supertaster"thatisseveraltimesmoresensitivetobitterand

othertastesthanthosethattastepoorly.Suchdifferencesareheritableand

reflectdifferencesinthenumberoffungiform papillaeandhencetastebudson

thetongue.

Inadditiontosignaltransductionbytastereceptorcells,itisalsoclearthatthe

senseofsmellprofoundlyaffectsthesensationoftaste.Thinkabouthow

tastes are blunted and sometimesdifferentwhen yoursense ofsmellis

disruptedduetoacold.

TasteSensations

Thesenseoftasteisequivalenttoexcitationoftastereceptors,andreceptors

foralargenumberofspecificchemicalshavebeenidentifiedthatcontribute

tothereceptionoftaste.Despitethiscomplexity,fivetypesoftastesare

commonlyrecognizedbyhumans:

Sweet-usuallyindicatesenergyrichnutrients

Umami-thetasteofaminoacids(e.g.meatbrothoraged

cheese)Salty-allowsmodulatingdietforelectrolytebalance

Sour-typicallythetasteofacids



Bitter-allowssensingofdiversenaturaltoxins

Noneofthesetastesareelicitedbyasinglechemical.Also,therearethresholds

fordetectionoftastethatdifferamongchemicalsthattastethesame.For

example,sucrose,1-propyl-2amino-4-nitrobenzeneandlactosealltastesweet

tohumans,butthesweettasteiselicitedbythesechemicalsatconcentrations

ofroughly10mM,2uM and30mM respectively-arangeofpotencyofroughly

15,000-fold.Substancessensedasbittertypicallyhaveverylowthresholds.

Itshouldbenotedthatthesetastesarebasedonhumansensationsand

somecomparativephysiologistscautionthateachanimalprobablylivesinits

own"tasteworld".Foranimals,itmaybemoreappropriatetodiscusstastesas

beingpleasant,unpleasantorindifferent.Additionally,therearesomeclear

differences amonganimalsinwhattheycantaste.Cats,forexample,donot

respondtosweetsduetoadeletioninthegenethatencodesoneofthesweet

receptors.

Perceptionoftastealsoappearstobeinfluencedbythermalstimulationofthe

tongue.Insomepeople,warmingthefrontofthetongueproducesaclear

sweetsensation,whilecoolingleadstoasaltyorsoursensation.

TasteReceptors

Averylargenumberofmoleculeselicittastesensationsthrougharather

smallnumberoftastereceptors.Furthermore,itappearsthatindividualtaste

receptorcellsbearreceptorsforonetypeoftaste.Inotherwords,withina

taste bud,some taste receptorcells sense sweet,while others have

receptorsforbitter,sour,saltyandumamitastes.Muchofthisunderstanding

oftastereceptorshasderivedfrom behavioralstudieswithmiceengineeredto

lackoneormoretastereceptors.

Thepleasanttastes(sweetandumami)aremediatedbyafamilyofthree

T1R receptorsthatassemble in pairs.Diverse moleculesthatlead to a

sensationofsweetbindtoareceptorformedfrom T1R2andT1R3subunits.

CatshaveadeletioninthegeneforT1R2,explainingtheirnon-responsiveness

tosweettastes.Also,miceengineeredtoexpressthehumanT1R2protein

haveahuman-likeresponsetodifferentsweettastes.Thereceptorformedas

acomplexofT1R1andT1R3bindsL-glutamateandL-aminoacids,resultingthe

umamitaste.

Thebittertasteresultsfrom bindingofdiversemoleculestoafamilyofabout30

T2Rreceptors.SourtastingitselfinvolvesactivationofatypeofTRP(transient

receptorpotential)channel.Surprisingly,themolecularmechanismsofsalt

tastereceptionarepoorlycharacterizedrelativetotheothertastes.


