


LECTUR (1)

Functional Anatomy &
Physiology of
Autonomic NS
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THE NERVOUS SYSTEM
INTRODUCTION
*The nervous system monitors and controls almost every
organ / system through a series of positive and negative
feedback loops.
*The Central Nervous System (CNS): Includes the brain
and spinal cord.
*The Peripheral Nervous System (PNS): Formed by
neurons & their process present in all the regions of the
bodly.
|t consists of cranial nerves arises from the brain &
spinal nerves arising from the spinal cord.
*The peripheral NS is divided into



OBJECTIVES



« Anatomy and physiology of
Autonomic Nervous System

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

 -appreciate the anatomy of
sympathetic& parasympathetic
nervous system.

 -explain physiological functions of
Sympathetic &parasympathetic nerves
In head&neck,chest,abdomen and
pelvis



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

e 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
NEeuUrons
— 15t = 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




Visceral sensory Visceral motor

General: Stretch, 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)

The Autonomic
Nervous System

division
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spinal cord

The Autonomic
Nervous System
1.Visceral sensory

PNS
Cranial nerves
and spinal nerves
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Sensory (afferent) Motor (efferent)

Somatic sensory Visceral sensory Somatic motor

2.Visceral motor

General: Touch, pain,

General: Stretch,
pressure, vibration, S

pain, temperature,

General: Motor
innervation of all

General: Motor
innervation of

temperature, and
proprioception in skin,
body wall, and limbs

Special: Hearing,
equilibrium, vision,

smell

chemical changes, and
irritation in viscera;
nausea and hunger

Special: Taste

skeletal muscles

smooth muscle,
cardiac muscle,

and glands; equivalent
to autonomic nervous
system (ANS)




* 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
— SKin



» Axon of 1%t (preganglionic) neuron leaves
CNS to synapse with the 2"d (ganglionic)
neuron

 Axon of 2"d (ganglionic) neuron extends to the
organ It serves
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Parasympathetic Ganglia
_ocation :

Submandibular ganglion
........... - & Submandibular and

* Terminal ganglia

» in the wall of organ [
>’ Cardiac and % g

pulmonary plexusas

Liver and gallbladder

Stomach

Pancreas

< "L}I Large intestine
172N

| v Small intestine

splanchnic
nerves

Hypogastiic plexus

Urinary bladder

Genitalia (penis, and ureters

clitoris, and vagina)
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Sympathetic
Innervation of Visceral Targets
» Short, lightly myelinated preganglionic neurons

 Long, unmyelinated postganglionic neurons

» Ganglia close to spinal cord

Smooth
muscle

' 3 ) . Glands

Epinephrine and

: = norepingphrine
,_ﬂ;"’_ N, A Blood
e ‘:1 e vessel rdiac
- Ca

.ﬂ.r_:lre-nal ‘medulla I muscle




Parasympathetic
Innervation of Visceral Targets

» Ganglia close to or on target organs

 Preganglionic neurons - long

 Post ganglionic neurons - short




SYMPATHETIC & PARASYMPATHETIC
NERVOUS SYSTEM ORIGIN

L'}lux\ry L5

)& B
mmo,.- .:.I e t)

Snlm;{}lfary s uvo-;e"; ;-T;:A‘ln te

\9 0 Swimaxiliary gland
2 Sublingual gland

-
-

O
-~ \_.- > Mucows mem. moulh

FParotid glasd

,'

|

5/
i

/
L
)\
$
3
-
: g
i
3
2<)
e |
)
(
J
J
\ |

Heoart

G
x
.
> B
1 .§
\
<

\

Lromehd

'Y i \1\'_

Greal »
’_"""4».,;. Celiae
- Esophnyus
Stomach

Bloodees, of abd,

maevsenterie | |
gung. -

S
Inferior {14

R GG,
pang.

AL v

Reclum

Bladder

f)/ Sexval organs
External genflalia

Blue= Para symp; Redsymp



Sympathetic - Origin

Thoracolumbar lateral horns of the spinal

segments T1-L2.
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Parasympathetic - Origin

dCraniosacral Cell bodies of
the motor nuclel of the cranial E
nerves 111, VII, 1X and X in [ESANE . o
the brain stem Wm%

d Second, third and fourth [S2-
S4] sacral segments of the | QO ik
spinal cord

 Nerve fibers emerge from : »\3«1 s e
brain &_ Palvic—’ \‘ « /7 Small intestine

splanchnic

« | Lung

‘. Celiac plexus

< 'Stomach

e sacrum cranio-sacral outflow i Y ==, VT

clitoris, and vagina) “ 1 and ureters
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PARASYMPATHETIC NERVOUS SYSTEM

1 The cranial nerves Ill, VII and IX affect the

d 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

d The sympathetic system enables the body to be
prepared for

 Sympathetic responses include an increase in
heart rate, blood pressure and cardiac output
 Diversion of blood flow from the skin and
splanchnic vessels to those supplying skeletal
muscle

d Increased pupil size, bronchiolar dilation,
contraction of sphincters and metabolic changes
such as the mobilisation of fat and glycogen.



FUNCTIONS OF SYMPATHETIC NERVOUS
SYSTEM

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 flow to skeletal
muscles.

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



PARASYMPATHETIC NERVOUS SYSTEM
FUNCTIONS

1 The parasympathetic nervous system has "‘rest and
digest™ activity.

U In physiological terms, the parasympathetic system
IS concerned with conservation and restoration of
energy, 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

d The chemical transmitter at both pre and
postganglionic synapses In the parasympathetic system
Is Acetylcholine (Ach).
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PHYSIOLOGICAL
FUNCTIONS OF THE
AUTONOMIC NERVOUS
SYSTEM



The Autonomic Nervous System

i;tructu Sympathetic Stimulation Parasympathetic Stimulation
Iris (eye Pupil dilation Pupil constriction
muscle)

Salivary Saliva production
Glands reduced

Oral/Na

Saliva production increased

Mucus production

sal Mucus production increased
reduced
Mucosa
Heart rate and force Heart rate and force
Heart .
Increased decreased
Bronchial muscle .
Lung Bronchial muscle contracted

relaxed



Structure

Stoma
ch

Small
Intes

Large
Intes

Liver

Kidney

Adrenal
medulla

Bladder

The Autonomic Nervous System

Sympathetic Stimulation

Peristalsis reduced

Motility reduced

Motility reduced

Increased conversion of
glycogen to glucose

Decreased urine secretion

Norepinephrine and
epinephrine secreted

Wall relaxed
Sphincter closed

Parasympathetic Stimulation

Gastric juice secreted; motility
Increased

Digestion increased

Secretions and motility increased

Increased urine secretion

Wall contracted
Sphincter relaxed



THANK YOU




LECTUR (2)

MECHANISM OF ACTIONS

The neurotransmitters &
receptors of Autonomic NS



OBJECTIVES



OBJECTIVES

e describe neurotransmitters that can
release at pre and post ganglionic of
Autonomic NS.

» Describe Autonomic NS receptors.



ANS Neurotransmitters: Classified as either cholinergic or adrenergic
neurons based upon the neurotransmitter released

Adrenergic Nicotinic Eflector col
receptors  Adrenergic
receplors /

ACh
\ DN
A Xz
NE

/

Preganglionic neuron / Postganglionic neuron
Ganglion

Eftector call

ChOIinergiC Nicotinic Muscannic

receplors
e e receplors




Sympathetic Neurotransmitters

 Preganglionic neurons -
» Cholinergic = ( release acetylcholine)

 Postganglionic neurons:
— Release norepinepherine at target organs

— except sweat glands & bl vessels to skeletal
mUSCIeS Smooth

Acelyl- — MNorepinephrine—,_
p o aall choline~——§._ ¢ .
e Teme e

T

Ganglion
Epinephrine and

= ) 't_ s
¥ - _r___f?'"_ a norepinephrine e
e *1 L Blood AL
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. 3

Adrenal medulla s, W) muscle



The Adrenal Medulla of the Adrenal Gland

Sympathetic trunk

g

Spinal cord:
T.—L, Ventral

root

Thoracic
splanchnic
nerves

Kidney

Adrenal Adrenal gland

Epinephrine and
norepinephrine

Adrenal » Capillary

medulla cells




Parasympathetic Neurotransmitters

* Pre & Postganglionic neurons release
acetylcholine = Cholinergic




Chemical or neural transmitter

 All preganglionic fibers release
acetylcholin (Ach).

 All parasympathetic postganglionic
release Ach.

 All sympathetic postganglionic release

noradrenalin except sweat glands & bl
vessels to skeletal muscles



RECEPTORS
d The parasympathetic nervous system uses only

acetylcholine (ACh) as Its neurotransmitter.
d The ACh acts on two types of receptors, the

 Most transmissions occur In two stages: When
stimulated, the preganglionic nerve releases ACh at
the ganglion,

 The postganglionic nerve then releases ACh to
stimulate the muscarinic receptors of the target organ.

dThe Sympathetic NS Acts on tow types of receptors .
o and B.



ANS Receptors : Classified as either parasympathetic or sympathetic

Sympathetic
Adrenergic

"/

Preganglionic neuron

Parasympathetic
Cholinergic

Nicotin
rece Dt{Jl’S

Ganglion

Nicohnic

receplors

Effector cell
Adrenergic
receplors

Postganglionic neuron

Eftector call
Muscannic
receplors



Sympathetic Adrenergic
receptors

» The Sympathetic NS Acts on tow
types of receptors : a and p.

* 1. a-receptors

» \asoconstriction

e Dilatation of pupil

* |Intestinal relaxation
 Bladder sphincter contraction



2.3 receptors

. B1
« Mainly in heart

. TH.R.& force of
contraction.

 Lipolysis
» Blocked by
atenolol

In(hypertention))

B2

In bronchial tree, smooth ms in
digestive tract, uterus

Cause vasodilation.
bronchodilatation
Intestinal relaxation
Bladder wall relaxation



What do the receptors do?

Activation of a receptors leads to smooth muscle contraction

Activation of B, receptors leads to smooth muscle relaxation

Activation of B, receptors leads to smooth muscle
contraction (especially in heart)




THANK YOU




