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Arrangement and function of the autonomic nervous system

Functional Organization of the Nervous System

Nervous system

Sensory (afferent) division Motor (efferent) division

Functions:

Transmits information from
CNS to the rest of the body

Sends motor information
to effectors

| l

Transmits information from
periphery to the CNS

Contains receptors

o Contraction and relaxation of smooth muscles

o Function of all exocrine glands

Somatic sensory

Visceral sensory

Receives sensory
information
from skin, fascia,
joints, skeletal
muscles,
special senses

Receives sensory
information
from viscera

Somatic motor

Autonomic motor

“Voluntary”
nervous system:
innervates
skeletal muscle

“Involuntary”
nervous system:
innervates
cardiac muscle,
smooth muscle,
glands

o Heart rate

o Some metabolic processes
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Cranial outflow

Parasympathetic

ganglion

(GVE nuclei of
brainstem)

Thoracolumbar
outflow (T1to L2 <
spinal segments)

Sacral outflow

parasympathetic fibres

Postganglionic

Sympathetic
ganglia

A

A
Smooth muscles and glands

A

Postganglionic
sympathetic fibre

(S2, S3, and S4 I
spinal segments)

-~ Preganglionic
parasympathetic fibre

—— Preganglionic
sympathetic fibre

Parasympathetic

ganglion

Postganglionic
parasympathetic fibre

Postganglionic
sympathetic fibre

Autonomic Nervous System

Sympathetic:
Thoracolumbar outflow

T1-L2

Parasympathetic:
Craniosacral outflow

CN I, VII, IX, X & S2-54

system

A Somatic motor system

Central nervous

Somatic
/ motor neuron

&

Skeletal
muscle
‘B Autonomic motor system Visceral
effectors
[

1 Smooth
| muscle
{Central nervous Autonomic
isystem ganglion

‘- o - Gland
/ / cell
Preganglionic Postganglionic
fiber fiber
Cardiac
\ muscle



Parasympathetic Division
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Autonomic Nervous System

Preganglionic

Parasympathetic @

Postganglionic - Smooth muscle,
fibres N D @ : D

heart and glands

Acetylcholine Acetylcholine

B @ Preganglionic & D Qfostgangl_ionic< ;(e)zg aggsels
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Acetylcholine Noradrenalin

Sympathetic ——@ Preganglionic D - la\g;enalm

ﬁ .
R Acetylcholine Adrenal medulla Noradrenalin

L Preganglionic - Postganglionic - Sweat glands and some blood
@ D @ I:] vessels of skeletal muscle
Acetylcholine

Acetylcholine

Figure 14.8: Neurotransmitters of autonomic neurons



Sympathetic Nervous System

Catabolic reaction (activities that are mobilized during emergency and stress situations

Fight or Flight
Generalized reaction of body

o Coronary artery Midbrain
Pons

o Increase heart rate —Eye
Medulla

o Bronchodilation e -~~~ Salivary glands

Coeliac ganglion

Superior cervical ganglion ™~ Heart

™ Bronchi

o Mydriasis

-~ Liver, galibladder

o Sweat secretion

Greater splanchnic nerve

-~ Stomach

- Lesser splanchnic nerve
Spleen

- Pancreas
“—= Adrenal medulla

o Glycemia

and to sweat glands

Superior mesenteric ganglion

* Large intestine
-+ Small intestine

To smooth muscles of blood
vessels, arrector pili muscles

Least splanchnic nerve

Lumbar splanchnic nerve === Kidney

Spinal cord - Large intestine (colon)

Inferior mesenteric ganglion

™ Rectum

" Bladder

Preganglionic sympathetic fibre B
Postganglionic sympathetic fibre Penis

Ulen;s dvary




Anatomical Organization of the Sympathetic Preganglionic and Postganglionic Axons

Visceral afferent fibres

Cervical
sympathetic y
ganglia ol Sympathetic trunk

ko

Lateral horn

Postganglionic
sympathetic fibres

Dorsal root ganglion

Peripheral
nerve

Preganglionic
sympathetic fibres

Blood vessels, sweat ~ Grey ramus

' Paravertebral
Sympathetic [ a glands, and arrector  communicans

ganglia Prevertebral pili muscles
o White ramus
Postganglionic communicans
sympathetic fibres
‘,’ \J
S — Lumbar
2 sympathetic
ganglia

—— Preganglionic sympathetic fibres - -~ Postganglionic sympathetic fibres




Sphincter pupillae

. and ciliaris
Edinger-Westphal
nucleus Ciliary ganglion O P th t N S t
- s arasympathetic Nervous System
salivatory N — “Pterygopalatine Lacrimal gland
nucleus ganglion [g} . . . . .
R S ... A Anabolic reactions (activities associated with conservation and

Submandibular  sublingual gland

ganglion
\ @ restoration of body resources
J

X
. Oftic ganglion

salivatory
nucleus

Dorsal
nucleus

of vagus Parotid gland

Rest and Digest

Localized reaction of body
o Decrease heart rate

o Bronchoconstriction

o GIT activation

o Miosis

~  Pelvic Bladder
splanchnic R
nerve
Genitals ‘




Sympathetic Projections of Projections of
dwision sympathetic parasympathetic
\ dwvision division
e’ } Eye Ciliary ganglion
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Central parts of Autonomic Nervous System

Pathways distributing visceral sensory information in the brain Pathways that control autonomic responses

Periaqueductal

Periaqueductal gray matter

Qray mattes

Parabrachial

Parabrachial nucleus

nuclteus
ornex

Dorsal motor
vagal nucleus

Dorsal motor
vagal nucleus

Hypothalamus

H halamus
e Nucleus ambiguus

Nucleus of the
solitary tract

Nucleus ambiguus

Parasympathetic
input

Nucleus of the
solitary tract

Ventrolateral
medulla

Ventrolateral
medulla

2V

Imermediolateral
cell column




Central parts of Autonomic Nervous System

Hypothalamus (subsystem of limbic brain = visceral brain)

Ncll. hypothalamici ant.
control parasympaticus
(fasciculus longitudinalis dorsalis)

Ncll. hypothalamici medii
Control the sympaticus
(over RF, tr. tegmentalis centralis)




Innervation of the Eye

Preganglionic
parasympathetic fibre from Qculomotor Ciliary Postganglionic
Edinger-Westphal nucleus nerve ganglion parasympathetic fibre

= Q_.__-,—J\\——"’J’:'_,._R—;\_ / Sphincter pupillae and ciliaris muscle

. _( ¢ '\' -
A /‘

Midbrain

Ophthalmic division

Blood vessels of eyeball
of trigeminal nerve

4\\\
T x Nasociliary nerve

< Dilator pupillae

Pons

Trigeminal nerve
Sympathetic plexus around the internal carotid artery

Medulla
Postganglionic fibre in the internal carotid nerve
.
i Superior cervical sympathetic ganglion
Spinal cord Middle cervical sympathetic ganglion

E Stellate ganglion

Preganglionic parasympathetic fibre

Preganglionic
Sympathetic fibre

Preganglionic Sympathetic fibre

-—== Postganglionic parasympathetic fibore ———~ Postganglionic Sympathetic fibre

The sphincter pupillae is supplied by
parasympathetic nerves.

The dilator pupillae is supplied by
sympathetic nerves.




Pupilary Light Reflex

A reflex that controls the diameter of the pupil, in response to the intensity of light (luminance) that falls on
the retina of the eye

o mydriasis: dilation of the pupil

o miosis: constriction of the pupill
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o direct response

o consensual response i%

o anisocoria )
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Accommodation Reflex

Light

To sphincter
y N i ’\4/\\ pupillae
( ) ( )
Retina

N

A\

Optic nerve ——— / @—— Ciliary ganglion

Oculomotor

Optic chiasma ——— 4 nerve

Optic tract 1 ~~\ .
/// ~ N\ ) Edinger-Westphal
i g % nucleus
B  d P& \ Lateral
‘ ' CE)D X J geniculate
J /\ body

Pretectal nucleus

o Changing the radius of curvature of the lens to focus

the world on the retina.

o Accommodation reflex involves convergence (voluntary),

pupillary constriction and accommodation (involuntary).

Edinger-Westphal nuclei — oculomotor nerve — ciliary ganglion — short ciliary nerves — sphincter pupillae and ciliaris
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Thank you very much for your attention




