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Describeindetailsthesynthesisoftwonamedneurotransmitters

Neurotransmitters

- Acetylcholine

- GammaAmino-butyricAcid(GABA)

1.ACETYLCHOLINE-

Itisaneurotransmitterbetweenaxonsandstriatedmuscleatthe

neuromuscularjunction.Neuronsthatsynthesizeandrelease

acetylcholineareknownascholinergicneurons.

Acetylcholineissynthesizedfrom cholineandacetyl-CoAthroughthe

actionofanenzyme:cholineacetyl-transferaseinneuronal/nerve

terminalcytoplasm wheretheenzymeislocated.CoenzymeAis

synthesizedinthemitochondriaandaccessescholineacetyl-

transferasefollowingtransportacrossthemitochondrialmembrane

intothecytoplasm.Inadditiontoitssynthesisintheliver,choline

employedinacetylcholineproductionisderivedfrom dietarysources.

Thereisacarriersystem incapillaryendothelialcellsthatis

responsiblefortransportofcholine,initsfreeandphospholipidforms,

intothebrain.Hydrolysisofcholine-containingphospholipidsmayalso

liberatecholinethatisusedinacetylcholinesynthesis.Ascholine

acetyl-transferaseisnotsaturatedbyconcentrationsofacetyl

coenzymeAandcholinethatareestimatedtobepresentinthenerve



terminal,itappearsthattherateofacetylcholinesynthesisis

dependentonprecursoravailability.Enzymeactivityisalsoregulatedby

productinhibitionbybindingatanallostericsiteoncholineacetyl-

transferase,acetylcholineinhibitsitsactivity.Inaddition,massaction

andneuronalactivityinfluencetherateofacetylcholineformation.

Short-term regulationofenzymeactivityispartlyachievedby

phosphorylationinducedbyproteinkinases.Therearenoveryspecific

andpotentinhibitorsoftheenzymeanditshouldbenotedthat

pharmacologicalblockadeofthisstep(e.g.withnaphthylvinylpyridine)

inthelife-cycleofacetylcholineproducesalessprofoundeffectonthe

transmitterthandoesinhibitionofcholinetransport.

Acetylcholineisthenincorporatedintosynapticvesiclesandstored

therein.

2.GAMMAAMINO-BUTYRICACID(GABA)-

GABAisanaturallyoccurringaminoacidthatactsasa

neurotransmitterinbrainandspinalcord.Itbalancesthebrainby

inhibitingoverexcitation.

GABALikeotheraminoacids,ithasacarboxylic(-COOH)groupandan

aminogroup(-NH3).Itisaderivativeofglutamate,anon-essential

aminoacidthatisabundantlypresentinthebody.Itisprimarily

synthesizedfrom glutamateintheinhibitoryneurons.Theseinhibitory

neuronswhichproduceGABAarereferredtoasGABAnergicneurons

viadecarboxylationreactioncatalyzedbytheenzymeglutamate

decarboxylase(GAD)withPyridoxalphosphate(theactiveform of

vitaminB6)asacofactor.Thisprocessconvertsglutamate(the

principalexcitatoryneurotransmitter)intoGABA(theprincipalinhibitory

neurotransmitter)andstoredinvesiclesinaxonterminals.

GABAcanalsobesynthesizedfrom putrescinebydiamine-oxidaseand



aldehydedehydrogenase.


