Autonomic Nervous System

+ Regulate activity of smooth muscle, cardiac muscle &
certain glands
+¢ Structures involved
--general visceral afferent neurons
--general visceral efferent neurons
--integration center within the brain
% Receives input from limbic system and other regions of the
cerebrum
+ Functionally, the ANS usually operates without conscious
control.
% The ANS is regulated by the hypothalamus and brain stem.
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Peripheral Nervous System

|. Afferent division
[1. Efferent division
A. Somatic nervous system (SNS)
B. Autonomic nervous system (ANS)
1. Sympathetic division
2. Parasympathetic division
3. Enteric division




SNS & ANS

TABLE DIFFERENCES BETWEEN SOMATIC AND
AUTONOMIC NERVOUS SYSTEMS

Somatic
1. Consists of a single neuron between central ner-
vous system and skeletal-muscle cells
2. Innervates skeletal muscle
3. Can lead only to muscle excitation

Autonomic
1. Has two-neuron chain (connected by synapse) be-
tween central nervous system and effector organ
2. Innervates smooth and cardiac muscle, glands, and
GI neurons
3. Can be either excitatory or inhibitory

SNS & ANS
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Basic Anatomy of ANS

“*Preganglionic neuron
— cell body in brain or spinal cord
— axon is myelinated type B fiber that extends to
autonomic ganglion
“*Postganglionic neuron
— cell body lies outside the CNS in an autonomic
ganglion
— axon is unmyelinated type C fiber that
terminates in a visceral effector

SNS & ANS
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Divisions of the ANS

++» Sympathetic
(thoracolumbar) division

— preganglionic cell bodies
in thoracic and first 2
lumbar segments of spinal
cord

“ Ganglia

— trunk (chain) ganglia near
vertebral bodies

— prevertebral ganglia near
large blood vessel in gut
(celiac, superior
mesenteric, inferior
mesenteric)

++ Parasympathetic
(craniosacral)
division
— preganglionic cell
bodies in nuclei of 4
cranial nerves and
the sacral spinal cord
“* Ganglia
— terminal ganglia in
wall of organ




SYMPATHETIC DIVISION  Key:
(thoracolumbar) s Preganglionic neurons
#——~C Postganglionic neurons
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PARASYMPATHETIC DIVISION  Key:
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Parasympathetic Nervous System
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Neurotransmitters of ANS
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nervous system Peripheral nervous systam Effector argans
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Neu rotransmitters of ANS
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Neurotransmitter Receptor
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Sympathetic Responses

+» Dominance by the sympathetic system is caused by
physical or emotional stress -- “E situations”
--emergency, embarrassment, excitement, exercise

++ Alarm reaction = flight or fight response
--dilation of pupils
--increase of heart rate, force of contraction & BP
--decrease in blood flow to nonessential organs
--increase in blood flow to skeletal & cardiac muscle
--airways dilate & respiratory rate increases
--blood glucose level increase

«*Long lasting due to lingering of NE in synaptic gap and

release of norepinephrine by the adrenal gland
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Parasympathetic Responses

“*Enhance “rest-and-digest” activities

*»*Mechanisms that help conserve and restore body

energy during times of rest

“*Normally dominate over sympathetic impulses

*+SLUDD type responses = salivation, lacrimation,
urination, digestion & defecation and 3 “decreases”---
decreased HR, diameter of airways and diameter of pupil

«»Paradoxical fear when there is no escape route or no way

to win

--causes massive activation of parasympathetic division

--loss of control over urination and defecation
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Tible 96 Selected Adrenergic Effects in Different Organs

Organ Adrenergic Effects of Sympathoadrenal System Adrenergic Receptor
Eye Contraction of radial fibers of the iris dilates the pupils o
Heart Increase in heart rate and contraction strength f primarily
Skin and visceral vessels Arterioles constrict due to smooth muscle contraction (i
Skeletal muscle vessels Arterioles constrict due to sympathetic nerve activity 0

Arterioles dilate due to hormone epinephrine
Lungs Bronchioles (zirways) dilate due to smooth muscle refexation f
Stomach and intestine Contraction of sphincters slows passage of food (i
Liver Glycogenolysis and secretion of glucose a, f

Effector
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Sympathetic division—
innervation to most effector tissues
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Wble 97 Cholinergic Receptors and Responses to Acetylcholine

Receptor Tissue Response Mechanisms
Nicotinic Skeletal muscle Depolarization, producing action potentials and ACh apens cation channel n receptor
muscle contraction
Nicotinic Autonornic ganglia Depolarization, causing activation of postganglionic  ACh opens cation channel n receptor
neurons
Muscarinic (M;, M)~ Smooth muscle, gands  Depolarization and contraction of smooth muscle,  ACh activates G-pratein coupled receptor,
secretion of gands opening Ca%* channels and increasing cytosolic Ca®
Muscarinic (My) Heart Hyperpolarization, slowing rate of spontaneous ACh activates G-protein coupled receptor,
depolarizztion opening channels for K*
Muscarinic
receptors
Nicotinic Effector cell
recepto rs b /
4 O
e o Ach

ACh
Parasympathetic division
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Adrenergic Receptor antagoinst
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Atropine
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