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INTRODUCTION




THE NERVOUS SYSTEM
*INTRODUCTION
*The nervous system almost every
organ / system through a series of positive and negative
feedback loops.
Includes the brain
and spinal cord.
Formed by
present in all the regions of the
body.
It consists of &

*The peripheral NS is divided into




OBJECTIVES




 Anatomy and physioloqy of
Autonomic Nervous System

* At the end of this lectutre (1)the
student should be able to:-

» -appreciate the anatomy of
symathetic& parasympathetic

nervous system.

» -explain physiological functions of
Symathetic &parasympathetic
nerves in




FUNCTIONAL ANATOMY
OF THE AUTONOMIC

NERVOUS SYSTEM




Basic anatomical difference between the
motor pathways of the voluntary somatic
nervous system (to skeletal muscles) and
those of the autonomic nervous system

« Somatic division:

— Cell bodies of motor neurons reside in CNS
(brain or spinal cord)

— Their axons (sheathed in spinal nerves)
extend all the way to their skeletal muscles

« Autonomic system: chains of two motor
neurons
— 18t = preganglionic neuron (in brain or cord)

— 2" = gangionic neuron (cell body in ganglion
outside CNS)

— Slower because lightly or unmyelinated




Basic anatomical difference
between the motor pathways of
the voluntary somatic nervous
system (to skeletal muscles) and
those of the autonomic nervous

system




The Autonomic
Nervous System

spinal cord

PNS
Cranial nerves
and spinal nerves

E

Sensory (afferent)
division

3 4

Somatic sensory

General: Touch, pain,
pressure, vibration,
temperature, and

on in skin,
body wall, and limbs

Special: Hearing,
equilibrium, vision,
smaell

Visceral sensory

General: Stratch,

pain, temperature,
chamical changes, and
irritation in viscera;
nausea and hunger

Special: Taste

\

Visceral sensory Visceral motor

General: Stratch, General: Motor
pain, temperature, innervation of

chemical changes, and smooth muscle,
irritation in viscera; cardiac muscle,
nausea and hunger and glands; equivalent

to autonomic nervous

system (ANS)
atiion

Parasympathetic
eytapa

Maotor (efferent)

division
Somatic motor Visceral motor
General: Motor General: Motor
innervation of all innervation of
skaletal muscles smooth muscle,

cardiac muscle,
and glands; equivalent |
to autonomic nervous

system (ANS)

| (o

division



* ANS is the subdivision of the peripheral
nervous system that regulates body
activities that are generally not under
conscious control

 Visceral motor innervates non-skeletal
(non-somatic) muscles

« Composed of a special group of neurons
serving:
— Cardiac muscle (the heart)

— Smooth muscle (walls of viscera and blood
vessels)

— Internal organs




» Axon of 18t (preganglionic) neuron leaves
CNS to synapse with the 2"d (ganglionic)
neuron

« Axon of 2"d (ganglionic) neuron extends to
the organ it serves

Preganglionic
neurotransmitter

Preganglionic fiber




LOCATIONS OF AUTONOMIC GANGLIA

d Paravertebral Ganglia

dPrevertebral ganglia

Terminal ganglia in the wall of
organ

Blood vessel

Sympathetic
trunk
Dorsal ront and Spinal
dorsalroot gangion nerve
\ Gray rarius
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Internal
carotid artery
Superior
cervical ganglion

Carotid sinus

External

carotid artery
Middle
cervical
ganglion

Stellate
ganglion

Second thoracic
ganglion

Esophagus

Lesser thoracic )
splanchnic nerve / \ Greater thoramc
TS \ splanchnic nerve

Twelfth thoracic — . .
ganglion Co c ganglion
Coeliac arts
Least thoracic & = Dela ery
splanchnic nerve—" € Superior
8 mesenteric ganglion

Lumbar "
splanchnic nerves ggr?éigl;?nal

Renal artery

Superior
mesenteric artery

Ganglion impar




Celiac

Superior mesenteric
Inferior mesenteric
Aorticorenal

left celiac
ganglion

superior
mesenteric
ganglion

| sympathetic

inferior
mesenteric
ganglion




ympathetic
Innervation of Visceral

 Short, lightly my-gl%gg§ ptrseganglionic neurons
» Long, unmyelinated postganglionic neurons

Ganglia close to spinal cord -

Epinephrine and

muscle
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Jarasympathetic
Innervation of Visceral

~ Targets
Ganglia close to or on target organs -

* Preganglionic neurons - long

» Post ganglionic neurons - short

Smmt
muscle

"r--____-:li_
S o Glands
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SYMPATHETIC & PARASYMPATHETIC
NERVOUS SYSTEM ORIGIN

Blue= Para symp; Red symp




Sympathetic - Origin

 Thoracolumbar

Nerve fibers originate between T1 & L2
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Parasympathetic - Origin

JCraniosacral Cell bodies of .
the motor nuclei of the e
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PARASYMPATHETIC NERVOUS SYSTEM

 The cranial nerves III, VII and IX affect the

 Vagus nerve (X) carries fibres to the

[ The sacral fibres form pelvic plexuses which
innervate the




PHYSIOLOGICAL
FUNCTIONS OF THE
AUTONOMIC NERVOUS
SYSTEM




SYMPATHETIC NERVOUS SYSTEM
FUNCTIONS

] The sympathetic system enables the body to be

] Sympathetic responses include an

o
 Increased pupil size, bronchiolar dilation,

contraction of sphincters and metabolic changes
such as the mobilisation of fat and glycogen.




FUNCTIONS OF SYMPATHETIC NERVOUS
SYSTEM

dSympathetic nerves dilate the pupil and relax
the lens, allowing more light to enter the eye.

Bronchioles dilate, which allows for greater
alveolar oxygen exchange.

It increases heart rate and the contractility of
cardiac cells (myocytes), thereby providing a
mechanism for the enhanced blood tlow to skeletal
muscles.




PARASYMPATHETIC NERVOUS SYSTEM
FUNCTIONS

] The parasympathetic nervous system has "
activity.

d In
is concerned with
as it causes a reduction in
heart rate and blood pressure, and facilitates
digestion and absorption of nutrients, and
consequently the excretion of waste products




Rest-and-digest

—
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batweaaen

Fight-or-flight

autonomi
branches

Parasympathetic activity

Sympathetic activity




PHYSIOLOGICAL
FUNCTIONS OF THE
AUTONOMIC NERVOUS
SYSTEM




Iris (eye
muscle)

Salivary
Glands

Oral/
Nasal
Mucosa

Heart

Lung

The Autonomic Nervous System

Pupil dilation

Saliva production
reduced

Mucus production
reduced

Heart rate and force
increased

Bronchial muscle relaxed

Pupil constriction

Saliva production
increased

Mucus production
increased

Heart rate and force
decreased

Bronchial muscle
contracted




Stomach

Small
Intes

Large
Intes

Liver

Kidney

Adrenal
medulla

Bladder

The Autonomic Nervous System

Peristalsis reduced
Motility reduced

Motility reduced

Increased conversion of
glycogen to glucose

Decreased urine secretion

Norepinephrine and
epinephrine secreted

Wall relaxed
Sphincter closed

Gastric juice secreted; motility
increased

Digestion increased

Secretions and motility
increased

Increased urine secretion

Wall contracted
Sphincter relaxed
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