
 

Electrical synapses
Existbetweenneurons orneuronsglialcells

Plasmamembranesarelinkedbygapjunctionsthationsandsecondmessengermoleculescanmovethrough
located intheretinaandeyecortex regulatebreathinginthebrainstem

chemical synapses
1 Actionpotentialreachestheaxonterminalandcalciumchannelsopen calciumflowsintotheaxonterminalincreases

cytosoliccalciumconcentration

2 membranesofsynapticvessides withvessicleattachmentsites

3undergoesexocytosis toreleaseneurotransmittersintothesynapticcleft

4neurotransmittersdiffusetowardpostsynapticneuron bindtoreceptors inducesaresponse intheneuron

Extraneurotransmitterscanbedegradedbyenzymestransportedbacktothepresynapticneurontoberecycled
reuptake ordiffuseoutofthecleft t

SignalTransductionMechanisms

FastresponseoccurswhenanTbindstoachannellinkedreceptorionotropicreceptor allowsionstopermeateplasma

membranecausingpostsynapticpotentialknangeinmembranepotential

Slowresponsesaremediatedthrough aproteinlinkedmetabotropicreceptors triggeropenclosingofionchannels triggers

activation1inhibition of asecond messengersystem

Excitatorysynapsesbringsthemembranepotentialclosertotheactionpotentialthreshold

fastexcitatorypostsynapticpotentialsEPAarecausedbyNTbindingtoreceptors openingchannelsto letcationslhatand

Ktthrough morehatmoveinthanKtmoveout netdepolarization

SlowEPSParecausedbyclosingofKtchannelsbycamp htbindstoreceptor activatesaprotein activatesadenylate

cyclaseenzymetocatalyzeATPcamp CAMPactivatesproteinkinaseAthatcatalyzesaphosphategroupintheKt

Channel phosphorylationofKtchannelclosesit

InhibitorySynapses



I rySyriaes

inhibitorypostsynapticpotentialPsp hyperpolarizationwhenht bindtomorereceptorsopenmorKtchannels

StabilizeMPatlessthanthethresholdGchannelsopenClmovesintothecellproducinghyperpolarization

neural Integration
neuralintegrationsummationofallsignalsarrivingfromallactivesynapses anactionpotentialis triggered iftheMPattheaxon

hillockisdepolarizedtothreshold

temporalsummationpostsynapticpotentialsoverlapping resultingdelhyperpolarizationislargerthanforasinglepotential

canoccurbkpostsynapticpotentialtakeslongerthananAP presynapticneuroncanrelease2ndAPbeforehtleavethecleft

Spatialsummationoccurswhenpostsynapticpotentialsoriginating atdifferentsynapsesspreadto theaxonhillockoverlapping

Frequencycodingstrengthofsuprathresholdstimulia frequency ofactionpotentials ofneurotransmittersreleased

Presynaptic modulation
modulatorysynapsesaxoaxonicsynapsessynapsesthatregulate communicationacrossanothersynapse

inaxoaxonicsynapses NTdon'tgenerateelectricalsignalsbutbindtoreceptorsontheaxonterminaltinducechangeof

amountofcalcium alters ofht releasedfrompostsynapticneuron

PresynapticFacilitationreleaseof a NTisenhanced inhibitionreleaseof ht isdecreased

Neurotransmitters
AcetycholineAChmostabundanthtinperipheralnssynthesizedincytosolfromacetylCoAandcholinebycholine

acetyltransferaseacetylCoAcholineeatsacetylcholineCort canbindtocholinergicreceptorsorbrokendownbyacetylcholinesterase

AChEenzyme

nicotiniccholinergicreceptors iontropicttriggersopeningtoletnatandkttravel causesanEpsp

muscariniccholinergicreceptors metabotropicreceptorsthatoperatethroughactionof Gproteins

BiogenicAminesdopamine norepinephrinearereleasedbyneuronsintheCnsepinephrineismostly ahormonereleasedfrom

theadrenalmedullainthesympatheticns
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epinephrine highestaffinityofbetaadrenergicreceptors norepinephrine alphabeta

catecholaminesproduceslowresponsesthroughGproteins bindtoautoreceptorsTheycanbedegradedbymonoamine

oxidaseLMAOinthesynapticcleft mitochondriaofaxonterminals glialcellsandCateomethyltransferasecont synapticcleft

Seritonin foundinCnsbrainstemregulatessleep emotions Histamine onshypothalamusreleasesfromnonneuralcells

duringallergicreactionsorasa neurotransmitter

AminoAcidneurotransmittersmostabundant intheCns

Glutamatemostcommonlyreleasedhtatexitatorysynapses inCnsasparatetoo

GABAreleasedatinhibitorysynapses GABAcreceptorslocatedinthe retina

PurinesATPADPAdenosine

NeuropeptidesKnownashormones TRHvasopressinoxytocinsubstanceP cholecytokininendogenousopioidsendorphins

othersnitricoxideendocannabinoid


