
AUTONOMICNERVOUSSYSTEM

Autonomicnervoussystem,invertebrates,thepartofthenervoussystem thatcontrolsandregulatesthe

internalorganswithoutanyconsciousrecognitionoreffortbytheorganism.

■TYPES:-

ANShas2subdivisions:SYMPATHETICANDPARASYMPATHETIC.Theparasympatheticefferentscome

outasCRANIO-SACRALoutflow.ThesympatheticefferentcomeoutasTHORACO-LUMBARoutflow.

•Bothparasympatheticanssympatheticsystem possessesmotorandsensorycomponent.

•Themotorcomponentsconsistsof2setsofneuronspreganglionicandpostganglionicneurons.like

somaticreflexarce,autonomicreflexarcsalsocontaintreeneurons.e.g.afferent,connectorandefferent.

•ThesensoryafferentneuronsofANShavetheircellbodiesinposteriorrootganglia.Theconnectorneurons

ofANSarefoundinlateralhorncellsofspinalcord.

•Accordingtothechemicaltransmission,thePostganglionicsympatheticfibres(acceptsweatgland)are

adrenergic.Adrenergicfibresproduceepinephrineornorepinephrineatthenerveending.

•Thepostganglionic-parasympatheticfibresarecholinergic.cholinergicfibresproduceacetylcholine.

•Mostoftheorgansinthebodyaresuppliedbybothsympatheticandparasympatheticnerves,entering

antagonist(oppositeeffects).Thisisreferredas'dualsupply'.









Schematicillustrationshowingthesympatheticnervous

system withsympatheticcordandtargetorgans.



■CHEMICALTRANSMISSION:-

1.Sympatheticpreganglionicneuronsreleaseacetylcholineinthesympathetic

ganglia.ThereleasedAchonnicotinictypeofAch-receptorsfoundonpost

ganglionicneuronalcellbody.Nicotinictypeofreceptorisanexampleof

ionotropicreceptors.

2.Sympatheticpostganglionicneuronsreleasenoradrenalineas

neurotransmitterswhichactsonadrenergicreceptors(alpha1,alpha2,beta1,

beta2andbeta3type)

3.Thepostganglionicchromaffincellsatadrenalmedullasecreteadrenaline

(epinephrine).

4.Somepostganglionicsympatheticneurons(supplyingskeletalmuscles)

releaseacetylcholineattheirendings.

Note:-

�• Alpha1---activatephospholipaseCtoraiseIP3andDAG,Ca++

�• Alpha2---inhibitsadenylatecyclasetodecreasecAMPlevel.

�• Beta1,Beta2andBeta3----stimulateadenylatecyclaseenzymetoraisecAMP

levelintergatecell.cAMPthenactasvasecondmessenger.

■FUNCTIONSOFSYMPATHETICNERVOUSSYSTEM :-

Sympatheticnervoussystem preparesanindividualtotakledangerous

situations.Theindividualwillnowhavetofightorrunaway(flight).Onstumulationof

SNS,followingfunctionsobserved.

1.Sympatheticstimulationproduceanincreaseinheartrate(positive

chronotropiceffect),increaseincontractilityofcardiacmuscle(positive

inotropiceffect),increaseinconductionvelocityinA-Vnodeandother

junctionaltissues(positivedromotropiceffect).Alltheseefgectsaremediated

bybeta1-adrenergicreceptors,wherebindingofnoradrenalinetoitsrespective

receptorsproduceanactivationofphospholipaseC.IP3andca2++thenactas

secondaryandtertiarymessengerforsignallingpathway.

2.SNSproducesvasoconstrictioninbloodvesselsofheart,skin,brain,lungs,

kidneyetcandariseinbloodpressure.



3.SNSproducesdilatationofpupilandsecreationoflacrimalglandsineye.

4.SNSproducesbronchialdilatation(beta2-effect).Bronchialglandsareeither

stimulate(beta2-effect)orinhibited(alpha1-effect).

5.SNSstimulationsupressesintestinalperistalsisanddecreasedsecretionof

stomachandsmallintestine.Itclosessphinctersofgut.

6.SNSstimulationproducesdecreasedurineoutput,relaxationofdetrusor

musclesofurinarybladderandinhibitionofmicturition.

7.SNSstimulationproducespiloerectionandlocalisedsecretionofsweatfrom

ecrinesweatglands.

8.SNSstimulationlowersthethresholdofactivationofreticularformationin

brain.thishelpstheindividualtomaintainanalertandarousedstate.

9.StimulationofSNSincreaseslipidbreakdown(lypolysis)and

glycogenolysis.Thisalsoprovidesadditionalnutrientandenergy.



■PARASYMPATHETICOUTFLOW:-

Parasympatheticoutflowtakesplacefrom cranialandsacralregionswhich

areasfollows.

A.CRANIALOUTFLOW:

1.Preganglionicfibresarisefrom Edinger-Westphalnucleus(3rdcranialnerve

nucleiorocculomotornuclei)andrelayedtoCiliaryganglion.Thepost

ganglionicfibresariseandsupplysphineterpupillaeandciliarismuscles.

2.Preganglionicfibresarisefrom superiorsalivarynucleus(7thcranialnerveor

facialnerve)andmakesynapticconnectionswithtwodifferentganglia.One

grouppassestothesphenopalatiniganglion(Meckel'sganglion)from where

postganglionicfibresarisetosupplylacrimalgland,nasalandpalatine

glands.othergrouppassestosublingualandsubmaxillarygangliafrom which

postganglionicfibresarisetosupplysecreto-motorandvasodilatorfibresof

thesesalivarygland.

3.Preganglionicfibresarisefrom inferiorsalivarynucleusand(9thcranialnerve

orglossopharyngealnerve)andrelayedtooticganglion.Postganglionicfibres

supplysecreto-motorandvasodilatorfibresofparotidgland.

4.Preganglionicfibresarisefrom dorsalnucleusofvagus,passuninterruptedly

throughthetrunkofthenerveandrelayedintotheterminalganglia.Post

ganglionicfibressupplyinhibitoryfibrestoheart,dilatatoryfibrestocoronary

vessel,bronchialmuscles,smallintestine,liver,gallbladder,kidney,stomach

etc.Thevagusisthemostimportantparasympatheticnervethatcarries

parasympatheticfibretopracticallyeverypartofthebodyexceptlimbs.

B.SACRALOUTFLOW:

1.Itisthatpartoftheparasympatheticnervoussystem whichcomesoutfrom

lateralhorncellsof2nd,3rdand4thsacralsegments(S2-S4)ofspinalcord.

2.Preganglionicfibresarisefrom S2-S4segmentandfrom pelvicsplanehnic

nerve(nervierigentes)torelayintohypogastricganglia.

3.Postganglionicfibresfrom thisgangliontosupplyurinarybladder,prostateand

distalpartoflargeintestine(exceptcoecum),testis,ovaries,uterus,uterinetubes

etc.



Autonomicnervoussystem innervation,showingtheparasympathetic

(cranio-sacral)systemsinblue.



■CHEMICALTRANSMISSION:-

1.Preganglionicneuronsofparasympatheticnervoussystem arecholinergicinnature.Acetylcholine

isreleasedasnerotransmittersinparasympatheticganglion.Thereceptorsinautonomicgangliaare

nicotinicintype(ionotropicinnature).

2.Postganglionicneuronsofparasympatheticnervoussystem arealsoCholinergicinnature.They

secreteacetylcholinewhichbindtotheirrespectiveacetylcholinereceptorsontargetorgans.The

receptorsaremostlymuscarinicintype(metabotropic).

■FUNCTIONSOFPARASYMPATHETIC

NERVOUSSYSTEM :

1.StimulationofPNSproducesdecreasedheartrate(bradicardia),decreasedcontractilityand

decreasedconductionvelocityinheartmuscles.Thebloodpressurefalls.

2.StimulationofPNScausesincreasedmotilityofstomachandintestinetohelpabsorptionofthe

nutrients.Itcausesrelaxationofsphinetersofguts,contractionofgallbladder.

3.StimulationofPNScausesmicturitionbycausingcontractionofurinarybladderandrelaxationof

sphineters.

4.PNSstimulationproducesgeneralisedsecretionofgastric,pancreatic,lacrimalandbronchial

glands.PNSstimulationproducessalivation.

5.PNSstimulationcausesconstrictionofpupilandhelpsintheaccomodationfornearvision.

6.PNSstimulationproducescontractionoftherespiratorymuscles.


