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ELUCIDATETHEPATHWAYINVOLVEDINTASTE.

Senseorgansfortasteorgustatorysensationaretastebuds.

THETASTEPATHWAY.

RECEPTORS

ReceptorsfortastesensationarethetypeIIIcellsoftastebuds.Eachtastebudisinnervatedby

about50sensorynervefibersandeachnervefibersuppliesatleastfivetastebudsthroughits

terminals.

FIRSTORDERNEURON

Firstorderneuronsoftastepathwayareinthenucleiofthreedifferentcranialnerves,situated

inmedullaoblongata.Dendritesoftheneuronsaredistributedtothetastebuds.Afterarising

from tastebuds,thefibersreachthecranialnervenucleibyrunningalongthefollowingnerves.

1.Chordatympanifibersoffacialnerve,whichrunfrom anteriortwothirdoftongue

2.Glossopharyngealnervefibers,whichrunfrom posterioronethirdofthetongue

3.Vagalfibers,whichrunfrom tastebudsinotherregions.

Axonsfrom firstorderneuronsinthenucleiofthesenervesruntogetherinmedullaoblongata

andterminateinthenucleusoftractussolitarius.

SECONDORDERNEURON

Secondorderneuronsareinthenucleusoftractussolitarius.Axonsofsecondorderneurons

runthroughmediallemniscusandterminateinposteroventralnucleusofthalamus.

THIRDORDERNEURON

Thirdorderneuronsareintheposteroventralnucleusofthalamus.Axonsfrom thirdorder

neuronsprojectintoparietallobeofthecerebralcortex.

TASTECENTER



Centerfortastesensationisinopercularinsularcortex,i.e.inthelowerpartofpostcentral

gyrus,whichreceivescutaneoussensationsfrom face.Thus,thetastefibersdonothavean

independentcorticalprojection.

PRIMARYTASTESENSATION

Primaryorfundamentaltastesensationsaredividedintofivetypes:

1.Sweet

2.Salt

3)Sour

4)Bitter

5)Umami.

TASTESENSATIONSANDCHEMICALCONSTITUTIONS

Substancescausingsourorsalttastesaremostlyelectrolytes.Bitterand

sweettastesarecausedbyelectrolytesornon-electrolytes.

SWEETTASTE

Sweettasteisproducedmainlybyorganicsubstanceslike

monosaccharides,polysaccharides,glycerol,alcohol,aldehydes,ketonesandchloroform.

Inorganicsubstances,whichproducesweettasteareleadandberyllium.

SALTTASTE

Salttasteisproducedbychloridesofsodium,potassium andammonium,nitratesofsodium

andpotassium.Somesulfates,bromidesandiodidesalsoproducesalttaste.

SOUR TASTE

Sour tasteisproducedbecauseofhydrogenionsinacidsand

acidsalts.

BITTERTASTE

Bittertasteisproducedbyorganicsubstanceslikequinine,strychnine,morphine,glucosides,

picricacidandbilesaltsandinorganicsubstanceslikesaltsofcalcium,magnesium and



ammonium.Bitternessofthesaltsismainlyduetocations.

UMAMI

Umami istherecentlyrecognizedtastesensation.Umamiisa

Japaneseword,meaning‘delicious’.Receptorsofthis

taste sensationrespondtoglutamate,particularlymonosodium

glutamate(MSG),whichisacommoningredientinAsianfood.However,excessMSG

consumptionisprovedtoproduceChineserestaurantsyndromeinsomepeopletakingChinese

foodregularly.Commonsymptomsareheadache,flushing,sweating,perioralnumbness,chest

pain.Insevereconditions,airwayswellingandobstructionandcardiacarrhythmiaoccur.

TASTE RECEPTOR

Generally,tastereceptorisaG-proteincoupled

receptor(GPCR).ItisalsocalledGprotein

gustducin.However,severalotherreceptorsare

also involvedintastesensation.Transduction

mechanism isdifferentineachtastereceptorcells.

SWEETRECEPTOR

ReceptorforsweettasteisGPCR.Thesweetsubstancesbindtoreceptorandcause

depolarizationviacyclicAMP.

SALTRECEPTOR

Receptorforsalttasteiscalledepithelialsodium channel(ENaC).ItactslikeENaCreceptorsin

otherpartsofthebody.Whensodium enters,thisreceptorreleasesglutamate,whichcauses

depolarization.

SOURRECEPTOR

SoursensationalsohasthesameENaCreceptor.Theproton(hydrogen)entersthereceptor

andcausesdepolarization.ItisbelievedthatbesidesENaC,otherreceptorssuchas

hyperpolarization-activatedcyclicnucleotide-gatedcationchannel(HCN)alsoareinvolvedin

soursensation.

BITTERRECEPTOR

BitterreceptorisaGPCR.Inbitterreceptor,thesoursubstancesactivatephospholipaseC



throughGproteins.Itcausesproductionofinositoltriphosphate(IP3),whichinitiates

depolarizationbyreleasingcalcium ions.

UMAMIRECEPTOR

Umamireceptoriscalledmetabotropicglutamatereceptor(mGluR4).Glutamatecauses

depolarizationofthisreceptor.Exactmechanism ofdepolarizationisnotclearlyunderstood.

Activationofumamitastereceptorisintensifiedbythepresenceofguanosine

monophosphate(GMP)andinosinemonophosphate(IMP).


