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Nervous SystemNervous System

Central Nervous Central Nervous 
SystemSystem

brain & spinal cordbrain & spinal cord

Peripheral Nervous Peripheral Nervous 
SystemSystem

Cranial and peripheral Cranial and peripheral 
nervesnerves

Somatic nervous systemSomatic nervous system
voluntary movementvoluntary movement

AutonomicAutonomic



Central Nervous System

Peripheral Nervous System

Somatic Nervous System Autonomic Nervous System

Parasympathetic Sympathetic

Alpha
Receptors

Beta
Receptors



Autonomic Nervous SystemAutonomic Nervous System

Responsible for control of involuntary or Responsible for control of involuntary or 
visceral bodily functionsvisceral bodily functions

cardiovascularcardiovascular

respiratoryrespiratory

digestivedigestive

urinaryurinary

reproductive functionsreproductive functions

Key role in the bodies response to stressKey role in the bodies response to stress



AutomonicAutomonic Nervous SystemNervous System

Sympathetic nervous systemSympathetic nervous system
allow body to function under stressallow body to function under stress

fight or flightfight or flight

Parasympathetic nervous systemParasympathetic nervous system
controls controls vegatativevegatative functionsfunctions

feed or breed or rest and reposefeed or breed or rest and repose

constant opposition to sympathetic systemconstant opposition to sympathetic system



Autonomic Nervous SystemAutonomic Nervous System



Major componentsMajor components
NeuronNeuron

Sensory Sensory -- AfferentAfferent

MotoneuronsMotoneurons -- EfferentEfferent

NeurotransmitterNeurotransmitter
chemical substance which travels across a chemical substance which travels across a 
synaptic junction to act on a target cell.synaptic junction to act on a target cell.

EffectorEffector OrgansOrgans
specific tissues stimulated by the autonomic specific tissues stimulated by the autonomic 
nervous systemnervous system



Sensory Motoneuron

NeuronNeuron



NeurotransmittersNeurotransmitters

Autonomic Nervous systemAutonomic Nervous system
activated by reflex centers located in the brain activated by reflex centers located in the brain 
and spinal cordand spinal cord

Reflex arcReflex arc
complete circuit of nerves involved in an complete circuit of nerves involved in an 
involuntary movementinvoluntary movement

From the stimuli to the From the stimuli to the effectoreffector organorgan



NeurotransmittersNeurotransmitters

NorepinephrineNorepinephrine
PostPost--ganglionicganglionic Neurotransmitter for the Neurotransmitter for the 
sympathetic Nervous systemsympathetic Nervous system

AcetylcholineAcetylcholine
prepre--ganglionicganglionic Neurotransmitter for both Neurotransmitter for both 
systemssystems

PostPost--ganglionicganglionic neurotransmitter for the neurotransmitter for the 
parasympathetic nervous systemparasympathetic nervous system



SynapseSynapse

Junction of Pre and Post synaptic neuronsJunction of Pre and Post synaptic neurons
Neurotransmitter produced in Neurotransmitter produced in presynapticpresynaptic
membranemembrane

Moves across synaptic spaceMoves across synaptic space

binds with receptor on postsynaptic membranebinds with receptor on postsynaptic membrane

causes impulse potentialcauses impulse potential



SynapseSynapse

Preganglionic
Neuron

Postganglionic 
Neuron

Neurotransmitter

Neuroreceptor

MAO

Electric Current
Rejuventated

Electric Current



Dopamine Dopamine 
CycleCycle



NeurologicNeurologic ConductionConduction

InitiationInitiation
Sensory bodies initiate impulseSensory bodies initiate impulse

depolarizationdepolarization

Afferent impulseAfferent impulse

ConductionConduction
impulse is conducted along neuron to impulse is conducted along neuron to 
Synaptic JunctionSynaptic Junction

Neurotransmitter is releasedNeurotransmitter is released



NeurologicNeurologic ConductionConduction

Synaptic ActivitySynaptic Activity
neurotransmitter is releaseneurotransmitter is release

crosses synaptic cleftcrosses synaptic cleft

Stimulates receptors on next neuronStimulates receptors on next neuron

Immediately, neurotransmitter is inactivated by Immediately, neurotransmitter is inactivated by 
enzyme (cholinesterase)enzyme (cholinesterase)

Action Potential is Action Potential is intiatedintiated along 2nd neuronalong 2nd neuron

impulse travels down efferent neuron to impulse travels down efferent neuron to 
EffectorEffector Gland or muscleGland or muscle



Sympathetic           ParasympatheticSympathetic           Parasympathetic

ThoracolumbarThoracolumbar

Conduction takes Conduction takes 
place along very short place along very short 
neurons, effecting neurons, effecting 
directly on gland or directly on gland or 
musclemuscle

VagusVagus NerveNerve

Main regulator of Main regulator of 
Automatic functionsAutomatic functions

Neuron pathways are Neuron pathways are 
much longer, making much longer, making 
this a slower systemthis a slower system



Reflex ArcReflex Arc

CraniosacralCraniosacral
brain to brain to affectoraffector organorgan

parasympathetic nervous systemparasympathetic nervous system

ThoracolumbarThoracolumbar
ganglia are located near the spineganglia are located near the spine

makes for a quicker responsemakes for a quicker response

Sympathetic nervous systemSympathetic nervous system



Reflex ArcReflex Arc

Reflex ArcReflex Arc
complete complete 
circuit of circuit of 
nerves involved nerves involved 
in involuntary in involuntary 
movementmovement



Sympathetic Nervous SystemSympathetic Nervous System

synaptic junction
ACh released

Terminal of
postganglionic

Fiber

norepinephrine stimulates
receptor directly

Thoraco-lumbar
System



Sympathetic StimulationSympathetic Stimulation
stimulate sweat glandsstimulate sweat glands
constrict peripheral vesselsconstrict peripheral vessels
increase blood to skeletal increase blood to skeletal 
musclesmuscles
increase increase chronotropicchronotropic and and 
inotropicinotropic effectseffects
bronchodilationbronchodilation
stimulation of NRG stimulation of NRG 
productionproduction
reduce blood flow to reduce blood flow to 
abdomenabdomen
decrease digestive activitydecrease digestive activity
relax smooth muscle in wall relax smooth muscle in wall 
of bladderof bladder
release glucose stores from release glucose stores from 
liverliver



Adrenal MedullaAdrenal Medulla

This area of the nervous system is also This area of the nervous system is also 
stimulated by the release of stimulated by the release of 
norepinephrinenorepinephrine..

This releasesThis releases
noradrenalin & adrenalinnoradrenalin & adrenalin

These are released into the body to also react These are released into the body to also react 
with receptors and with receptors and prolong the effects of prolong the effects of 
sympathetic stimulationsympathetic stimulation



Sympathetic ReceptorsSympathetic Receptors

As As norepinephrinenorepinephrine is released, it travels is released, it travels 
across the synaptic cleft and interacts with across the synaptic cleft and interacts with 
adrenericadreneric receptorsreceptors

Epinephrine will also stimulate these receptorsEpinephrine will also stimulate these receptors

Two Types of Sympathetic ReceptorsTwo Types of Sympathetic Receptors
adrenergicadrenergic

dopaminergicdopaminergic



Adrenergic ReceptorsAdrenergic Receptors

Alpha 1Alpha 1
Peripheral VasoconstrictionPeripheral Vasoconstriction

Positive Positive inotropicinotropic effecteffect

Negative Negative chronotropicchronotropic effecteffect

Alpha 2Alpha 2
Peripheral Peripheral vasodilationvasodilation

limits release of limits release of norepinephrinenorepinephrine

stimulated by excessive amounts of stimulated by excessive amounts of 
NorepinephrineNorepinephrine in synaptic cleftin synaptic cleft



Adrenergic ReceptorsAdrenergic Receptors

Beta 1Beta 1
positive positive inotropicinotropic effect on hearteffect on heart

increased contractilityincreased contractility

positive positive chronotropicchronotropic effect on hearteffect on heart
increased heart rateincreased heart rate

positive positive dromotropicdromotropic effect on hearteffect on heart
automaticityautomaticity



Adrenergic ReceptorsAdrenergic Receptors

Beta 2Beta 2
Peripheral Peripheral vasodilationvasodilation

BronchodilationBronchodilation

Uterine smooth muscle relaxationUterine smooth muscle relaxation

GI smooth muscle relaxationGI smooth muscle relaxation



SympathomimeticsSympathomimetics
meds that stimulate the sympathetic meds that stimulate the sympathetic 
nervous systemnervous system

SympatholyticsSympatholytics
inhibit the sympathetic systeminhibit the sympathetic system

Alpha or Beta agonistAlpha or Beta agonist
stimulate Alpha sitesstimulate Alpha sites

Alpha or Beta antagonistsAlpha or Beta antagonists
block effects of Beta stimulationblock effects of Beta stimulation



Parasympathetic Nervous SystemParasympathetic Nervous System

Stimulation Results in:Stimulation Results in:
pupillarypupillary constrictionconstriction

secretion by digestive secretion by digestive 
glandsglands

increased smooth muscle increased smooth muscle 
activity along GI tractactivity along GI tract

bronchoconstrictionbronchoconstriction

reduced HR & negative reduced HR & negative 
InotropicInotropic effectseffects



Parasympathetic Nervous SystemParasympathetic Nervous System
Craniosacral System

Vagus
Nerve

Post-ganglionic
Fibers

Preganglionic
Fibers

ACh
released



ParasympathomimeticsParasympathomimetics
stimulate parasympathetic nervous systemstimulate parasympathetic nervous system

PhysostigminePhysostigmine
AnticholinesteraseAnticholinesterase inhibitorinhibitor

OD of Atropine, OD of Atropine, TricyclicTricyclic AntideressantsAntideressants, CO poisoning, CO poisoning

Some research on improving Alzheimer's diseaseSome research on improving Alzheimer's disease

ParsympatholyticsParsympatholytics
block action of parasympathetic systemblock action of parasympathetic system

Atropine SulfateAtropine Sulfate
parasympathetic blockerparasympathetic blocker



Cholinesterase InhibitorsCholinesterase Inhibitors

SSalivation alivation 

LLacrimationacrimation (teary eyes) (teary eyes) 

UUrination rination 

DDefecation efecation 

GGastric disturbance astric disturbance 

EEmesis mesis 

Cholinesterase breaks down excess Acetylcholine shutting down the parasympathetic
System.  Exposure to some organophosphates (fertilizers) or biochemical weapons such
Sarin, Soman, Tabun bind up cholinesterase, preventing the system from shutting down
and causing the signs below

Antidote would be a 
Parasympathetic Blocking
drug such as 
Atropine Sulphate



PropranololPropranolol

Pure Beta BlockerPure Beta Blocker

What effects will it have on Heart?What effects will it have on Heart?

What are some benefits in AMI?What are some benefits in AMI?

What are some potentially hazardous What are some potentially hazardous 
side effects?side effects?



EpinephrineEpinephrine
Alpha & Beta stimulatorAlpha & Beta stimulator

Alpha EffectsAlpha Effects
arterioles in Bronchioles constrictarterioles in Bronchioles constrict

reducing edemareducing edema
Peripheral vasoconstrictionPeripheral vasoconstriction

increased B/Pincreased B/P

Beta EffectsBeta Effects
Beta 1  Beta 1  -- increases heart rate & COincreases heart rate & CO
Beta 2 Beta 2 -- bronchiole smooth muscle relaxesbronchiole smooth muscle relaxes

increases lung capacityincreases lung capacity
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