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TASTEPATHWAY.

Threenervescarrytastesignalstothebrainstem:thechordatympaninerve(from the

frontofthetongue),theglossopharyngealnerve(from thebackofthetongue)andthe

vagusnerve(from thethroatareaandpalate).Inaddition,thetrigeminalnervecarries

signalsfrom thetouch/temperature/painsystem.Tastesignalscombineinthebrain

stem areasinvolvedinarousal(i.e.from sleep)thenwithsmellsignalsinthebrainto

producethesensationofflavour.

Taste,orgustation,isasensethatdevelopsthroughtheinteractionofdissolved

moleculeswithtastebuds.Currentlyfivesub-modalities(tastes)arerecognized,

includingsweet,salty,bitter,sour,andumami(savorytasteorthetasteofprotein).

Tasteisassociatedmainlywiththetongue,althoughtherearetaste(gustatory)

receptorsonthepalateandepiglottisaswell.Thesurfaceofthetongue,alongwiththe

restoftheoralcavity,islinedbyastratifiedsquamousepithelium.Inthesurfaceofthe

tongueareraisedbumps,calledpapilla,thatcontainthetastebuds.Therearethree

typesofpapilla,basedontheirappearance:vallate,foliate,andfungiform.Thenumber

oftastebudswithinpapillaevaries,witheachbudcontainingseveralspecializedtaste

cells(gustatoryreceptorcells)forthetransductionoftastestimuli.Thesereceptorcells

releaseneurotransmitterswhencertainchemicalsiningestedsubstances(suchas

food)arecarriedtotheirsurfaceinsaliva.Neurotransmitterfrom thegustatorycells



canactivatethesensoryneuronsinthefacialandglossopharyngealcranialnerves.

Thefirst,salty,issimplythesenseofNa+concentrationinthesaliva.AstheNa+

concentrationbecomeshighoutsidethetastecells,astrongconcentrationgradient

drivestheirdiffusionintothecells.Thisdepolarizesthecells,leadingthem torelease

neurotransmitter.

Thesourtasteistransducedsimilartothatofsalty,exceptthatitisaresponseto

theH+concentrationreleasedfrom acidicsubstances(thosewithlowpH),insteadofa

responsetoNa+.Forexample,orangejuice,whichcontainscitricacid,willtastesour

becauseithasapHvalueofabout3.Ofcourse,itisoftensweetenedsothatthesour

tasteismasked.Astheconcentrationofthehydrogenionsincreasesbecauseof

ingestingacidiccompounds,thedepolarizationofspecifictastecellsincreases.

Theotherthreetastes;sweet,bitterandumamiaretransducedthroughG-protein

coupledcellsurfacereceptorsinsteadofthedirectdiffusionofionslikewediscussed

withsaltyandsour.Thesweettasteisthesensitivityoftastecellstothepresenceof

glucosedissolvedinthesaliva.Moleculesthataresimilarinstructuretoglucosewill

haveasimilareffectonthesensationofsweetness.Othermonosaccharidessuchas

fructoseorartificialsweetenerslikeaspartame(Nutrasweet™),saccharine,orsucralose

(Splenda™)willactivatethesweetreceptorsaswell.Theaffinityforeachofthese

moleculesvaries,andsomewilltaste“sweeter”thanglucosebecausetheybindtothe

G-proteincoupledreceptordifferently.

Thebittertastecanbestimulatedbyalargenumberofmoleculescollectively

knownasalkaloids.Alkaloidsareessentiallytheoppositeofacids,theycontainbasic

(inthesenseofpH)nitrogenatomswithintheirstructures.Mostalkaloidsoriginate



from plantsources,withcommonexamplesbeinghops(inbeer),tannins(inwine),tea,

aspirin,andsimilarmolecules.Coffeecontainsalkaloidsandisslightlyacidic,withthe

alkaloidscontributingthebittertastetocoffee.Whenenoughalkaloidsarecontainedin

asubstanceitcanstimulatethegagreflex.Thisisaprotectivemechanism because

alkaloidsareoftenproducedbyplantsasatoxintodeterinfectiousmicroorganisms

andplanteatinganimals.Suchmoleculesmaybetoxictoanimalsaswell,sowetendto

avoideatingbitterfoods.Whenwedoeatbitterfoods,theyareoftencombinedwitha

sweetcomponenttomakethem morepalatable(cream andsugarincoffee,for

example).


