
NervousSystem:

Classificationofnervoussystem,andNeurons:

TheNervousSystemIncludesBothSensory(Input)andMotor(Output)Systems
InterconnectedbyComplexIntegrativeMechanisms.Thefundamentalunitof
operationistheneuron,whichtypicallyconsistsofacellbody(soma),several
dendrites,andasingleaxon.Althoughmostneuronsexhibitthesamethree
components,thereisenormousvariabilityinthemorphologyofindividualneurons
throughoutthebrain.Itisestimatedthatthenervoussystemiscomposedofmore
than100billionneurons.Muchoftheactivityinthenervoussystemarisesfrom
mechanismsthatstimulatesensoryreceptorslocatedatthedistalterminationofa
sensoryneuron.Signalstraveloverperipheralnervestoreachthespinalcordand
arethentransmittedthroughoutthebrain.Incomingsensorymessagesare
processedandintegratedwithinformationstoredinvariouspoolsofneuronssuch
thattheresultingsignalscanbeusedtogenerateanappropriatemotorresponse.
Themotordivisionofthenervoussystemisresponsibleforcontrollingavarietyof
bodilyactivitiessuchascontractionofstriatedandsmoothmusclesandsecretion
byexocrineandendocrineglands.Actually,onlyarelativelysmallproportionof
thesensoryinputreceivedbythebrainisusedtogenerateanimmediatemotor
response.Muchofitisdiscardedasirrelevanttothefunctionathand.Sensory
inputcanbestoredintheformofmemory.Informationstoredasmemorycan
becomepartoftheprocessingmechanismusedtomanagesubsequentsensory
input.Thebraincomparesnewsensoryexperienceswiththosestoredinmemory
andinthiswaydevelopssuccessfulstrategiestoformamotoroutput.
Synapses:
NervousSystemFunctionIsBasedonInteractionsThatOccurbetweenNeuronsat
SpecializedJunctionsCalledSynapses.
Ataterminationsite,anaxontypicallyformsanumberofbranchesthatexhibit
smalldilatedregionscalledsynapticterminalsorsynapticboutons.Thesynaptic
boutonisapposedto,butseparatedfrom,anadjacentpostsynapticstructure
(dendriteorsoma)byanarrowspace(200to300angstroms)calledthesynaptic
cleft.Synapticboutonscontainavarietyoforganelles,includingnumerous
mitochondria,andtheyexhibitanaggregationofrelativelysmallspheroidal
synapticvesicles,whichcontainmoleculesofachemicalneurotransmitteragent.
Whenreleasedfromtheaxonterminal,thistransmitteragentbindstoreceptorson
thepostsynapticneuronandaltersitsmembranepermeabilitytocertainions.

ChemicalSynapsesandElectricalSynapsesAretheTwoMajorTypesofSynapse
intheBrain.Theoverwhelmingmajorityarechemicalsynapses.Oneneuron,



thepresynapticelement,releasesatransmitteragentthatbindstothepostsynaptic
neuron,whichisthenexcitedorinhibited.Thetransmissionofsignalsatchemical
synapsesistypically“oneway”—fromthepresynaptic
axonterminaltothepostsynapticdendriteorsoma.Theleastcommontypeof
synapse(inmammals)istheelectricalsynapse.Thesesynapsesconsistofgap
junctionsthatformlowresistancechannelsbetweenthepresynapticand

postsynapticelements.Atthesesynapses,variousionscanfreelymovebetween

thetworelatedneurons,therebymediatingrapidtransferofsignalsthatcanspread

throughlargepoolsofneurons.Whenasynapticboutonisinvadedbyanaction

potential,thetransmitteragentisreleasedintothesynapticcleft,whereitcanbind

withspecificreceptorslocatedinthemembraneofthepostsynapticdendriteor

soma.Theexcitatoryorinhibitoryactionofthetransmitteragentisdeterminedby

theresponseofthepostsynapticreceptors.


