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NEUROTRANSMITTERS

 Neurotransmittersareendogenouschemicalsthatenable

neurotransmission.Itisatypeofchemicalmessengerwhich

transmitssignals

acrossachemical

synapse,suchasa

neuromuscularjunction,

from oneneuron(nerve

cell)toanother"target"

neuron,musclecell,or

glandcell.

 Neurotransmittersare

releasedfrom synaptic

vesiclesinsynapses

intothesynapticcleft,

wheretheyarereceivedbyneurotransmitterreceptorsonthetarget

cells.

 Manyneurotransmittersaresynthesizedfrom simpleandplentiful

precursorssuchasaminoacids,whicharereadilyavailablefrom the

dietandonlyrequireasmallnumberofbiosyntheticstepsfor

conversion.

 Neurotransmittersplayamajorroleinshapingeverydaylifeand

functions.Theirexactnumbersareunknown,butmorethan200

uniquechemicalmessengershavebeenidentified.



 TypesofNeurotransmitters

Acetylcholine

AneurotransmitterusedbyneuronsinthePNSandCNSinthe

controloffunctionsrangingfrom musclecontractionandheartrate

todigestionandmemory.

Norepinephrine

Aneurotransmitterinvolvedinarousal,aswellasinlearningand

moodregulation.

Serotonin

Aneurotransmitterusedbycellsinpartsofthebraininvolvedinthe

regulationofsleep,moodandeating.

Dopamine

Aneurotransmitterusedinthepartsofthebraininvolvedin

regulatingmovementandexperiencingpleasure.



GABA

inhibitsthefiringofneurons

Glutamate

Anexcitatoryneurotransmitterthathelpsstrengthensynaptic

connectionsbetweenneurons.

Endorphin

bindtoopiatereceptorsandmoderatepain

Mechanisam OfNeurotransmitters

 Neurotransmittersarestoredinsynapticvesicles,clusteredcloseto

thecellmembrane

attheaxon

terminalofthe

presynapticneuron.

Neurotransmitters

arereleasedinto

anddiffuseacross

thesynapticcleft,

wheretheybindto

specificreceptors

onthemembrane

ofthepostsynaptic

neuron.Most

neurotransmitters

areaboutthesizeofasingleaminoacid;however,some



neurotransmittersmaybethesizeoflargerproteinsorpeptides.

 Areleasedneurotransmitteristypicallyavailableinthesynapticcleft

forashorttimebeforeitismetabolizedbyenzymes,pulledbackinto

thepresynapticneuronthroughreuptake,orboundtoapostsynaptic

receptor.Nevertheless,short-term exposureofthereceptortoa

neurotransmitteristypicallysufficientforcausingapostsynaptic

responsebywayofsynaptictransmission.

 Inresponsetoathresholdactionpotentialorgradedelectrical

potential,a

neurotransmitteris

releasedatthe

presynapticterminal.

Lowlevel"baseline"

releasealsooccurs

withoutelectrical

stimulation.The

released

neurotransmittermay

thenmoveacrossthe

synapsetobedetected

byandbindwith

receptorsinthe

postsynapticneuron.

 Bindingofneurotransmittersmayinfluencethepostsynaptic

neuronineitheraninhibitoryorexcitatoryway.Thisneuronmay

beconnectedtomanymoreneurons,andifthetotalofexcitatory

influencesaregreaterthanthoseofinhibitoryinfluences,the

neuronwillalso"fire".Ultimatelyitwillcreateanewaction

potentialatitsaxonhillocktoreleaseneurotransmittersandpass

ontheinformationtoyetanotherneighbouringneuron.
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