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AUTONOMIC NERVOUS SYSTEM

Central Nervous System
Cboraim anmnd spinal cord)

. Peripheral Nervous
i System
cranial a nd spinal nerves)

Sensae organs

e The ANS is described as the visceral nervous system or visceral motor system consists of motor fibers that
stimulate visceral organs, smooth/cardiac muscle and secretory glands.
¢ The efferent nerve fibers and ganglia of the ANS are organized into two systems or divisions :
o Sympathetic (thoracolumbar) division.
o Parasympathetic (craniosacral) division.
e Conduction of impulses from the CNS to the effector organ involves a series of two neurons.
e The cell body of the 1* neurone is located in the spinal cord or brain stem whilst that of 2" neurone is located
in the autonomic ganglion.

THE SYMPATHETIC (THORACOLUMBAR) DIVISION :

® Preganglionic sympathetic neurones are located exclusively in the thoracic and upper two or three lumbar
segments of the spinal cord in the lateral horn grey matter (Lateral horn).
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® Ganglia of the sympathetic chine are linked to those spinal nerve which contain sympathetic outflow by two
small nerves , the rami communicantes.
® Preganglionic fibres pass into the chain via the white ramus communicantes, so called because the fibres are

myelinated.

SR R R

® Those fibres concerned with innervation of structures in the head and thorax terminate in synaptic contact
with postganglionic cell bodies in the sympathetic chain.

® The postganglionic fibres return to the spinal nerve via the grey ramus communicantes, so called because the
fibres are unmyelinated.

e Those preganglionic fibres concerned with innervation of pelvic and abdominal viscera pass uninterrupted through
the sympathetic chain and travel to the plexuses where their corresponding postganglionic cells are located.

® The neurotransmitter released by preganglionic sympathetic neurones is acetylcholine.

e The transmitter of postganglionic sympathetic cells is generally noradrenaline (norepinephrine), although the
cells innervating sweat glands are cholinergic.

e The adrenal medulla is an exceptional organ in that it is directly innervated by preganglionic sympathetic neurones.

® The effects of sympathetic nervous system activity are most apparent under conditions of stress, excitement
or fear and are classically referred to as the 'fight or flight' response.

® The heart rate and blood pressure are increased.

® The bronchi are dilated to increase airflow to and from the lungs.

® Vasodilatation in skeletal muscles allows the increased blood flow required for energetic activity, while
gastrointestinal blood flow and motility are decreased.

® Metabolic changes occur, such as an increase in blood glucose, to support high energy utilisation and sweating
occurs to increase heat loss.
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innervate.
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provide innervation for pelvic viscera.
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THE PARASYMPATHETIC (CRANIOSACRAL) DIVISION :

® Preganglionic parasympathetic neurones are located in the brain stem & the spinal cord. Within the brain
stem such cells lie in cranial nerve nuclei associated with oculomotor, facial, glossopharyngeal & vagus nerves
and provide innervation for structures of the head, thorax and abdomen.

e Within the spinal cord, preganglionic parasympathetic neurones lie in the 2™ 3™ & 4" sacral segments and

* The cells of postganglionic parasympathetic neurons lie in ganglia that are located close to the structure which

e Within the alimentary canal, these neurones contribute to the myenteric (Auerbach’s) and
submucosal (Meissner’s) plexuses. These plexuses are also referred to as the ‘enteric nervous system’.

® The neurotransmitter released by both preganglionic and postganglionic parasympathetic neurones is
acetylcholine.

TON Y —

&>
=

. 77@ Otic ganglion
IR

= Evye

Ciliary ganglion Innervation via

cranial outflow

Pterygopalatine ganglion

Submandibular
ganglion

|
|
|
|
1
|
|
|
!
|
|
i

Lacrimal gland
MNasal, palatine,
R and pharyngeal
(iris, glands
ciliary
muscles)

Sublingual and
submandibular
glands

\
kS

5
s N, e

-

Liver =
Gallbladder_ . -~

.

]

Left colic

(splenic) flexure
dividing sacral para-
sympathetic supply
from cranial supply

»7  Large intestine
Small intestine
Rectum

Gadder :Su

Penis {(or | — .
clitoris) F Innervation via
7 sacral ocutfiow

3

POPPLLLLLPLPLLOLLLPLOLLLPPLLLLLLPLLLLLLLLLOLLLPLPLLLLLLPLLLLLLPOPLOLLLPLLLLLLLPLOLLLPPLL LS PL LSO PSPPI

B e e e e o i 2 2 S

S



F

LAPPPPPPPLLLLLLLLPPPPPPPLLLLLPPPPPPPLLLLPILLLLLLLLLLLLPILLPLPIPPPPSPPLOLLLLLLLLLLLIPPLPPPPPPPPPLPLLLLLLLLLLLLPPPPLPPPPPPIPOLOLLLLLLLLLPIIPIPPPPPPPPPIPLILLS

he parasympathetic division of the

UNCTIONS OF ANS :

Ciliary ganglion

ganglion

ubmandibular
ganglion

terylatine );;Q?\l‘

— Eve

Lacrimal gland

Mucous membranes

of nose and palate

{:’? Parotid gland

Submandibular and

sublingual glands

Heart

Larynx
Trachea

Bronchi

Lung

Oesophagus
Stomach

Small intestine

Liver

Biliary system

Large intestine

Adrenal gland

Kidney

Bladder

Reproductive

organs

Autonomic nervous system

Structure

Iris of eye

Ciliary muscle
of eye

Salivary glands
Lacrimal gland
Heart

Bronchi

Gastrointestinal
tract

Sweat glands

Erector pili
muscles

Sympathetic effect

Constricts pupil
Relaxes

Reduces secretion
Reduces secretion

Increases rate and
force of contraction

Dilates
Decreases motility

Increases secretion
Contracts

Parasympathetic
effect

Dilates pupil
Contracts

Increases secretion
Increases secretion

Decreases rate and
force of
contraction

Constricts
Increases motility

4

ARARARARARARAAARARARARARARARAAARARARARARARAAARAAARARARARARARARAAARARARARARARARAAARARRRARARARANANANANANAS

B e o o o e e o e e e

POPPLLLLLPLPLLOLLLPLOLLLLPLLLLLLPLPLLOLLLPLOLLLPOLLLLLLLLLLOLLLPLOLLLLPLLLLLLPLLLOLLLPLOLLLPOLLOL PP PP PSPPI



ARARARARARARAAARARARARARARARAAARARARARARARAAARAAARARARARARARARAAARARARARARARARAAARARRRARARARANANANANANAS

SELF QUIZ

¢ All of the following are parasympathetic ganglia EXCEPT :
a. Ciliary ganglion.

Superior cervical ganglion.

Otic ganglion.

Submandibular ganglion.

Pterygopalatine ganglion.
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