AUTONOMIC NERVOUSSYSTEM

Next two lectures

Options
1. Sue Hayes —faces
2. Nick — geometric morphometrics research talk
3. Anatomy topics on request — or no lectures...

Week 12 lecture Maria— careersin science

The segmental specialisation in the spinal cord
Features of the Autonomic nervous system
Sympathetic and Parasympathetic nervous systems
Sympathetic trunk
Autonomic supply by region

1. Thorax.

2. Forgut and adrenals

3. Midgut and gonads

4. Hindgut and pelvic organs

5. Head and neck

SEGMENTAL ORGANISATION IN THE

SPINAL CORD

Cervical enlargement, C5to T1 for the
upper limb

Lumbar enlargement, L2 to S2 for lower
limb

Between these enlargements T1 to L2 the
cord is specialised for sympathetic outflow
= Thoracolumbar. White rami
communicans T1to L1(2)

Below the lumbar enlargement the cord is
specialised for par asympathetic outflow.
Pelvic splanchnic nerves S234.

Spinal accessory nerve arises from
C12345. The nerve roots come out of the
spinal cord laterally.

The parasympathetic (Craniosacral)
nervous system also has outflow in cranial
nerves (111, VI, 1X, X)
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AUTONOMIC NERVES (General )

1. Supply smooth, cardiac muscle and glands
2. Two neuron system
a. Preganglionic neuron hasa cell body in the CNS, and
its myelinated axon goesto a ganglion in the
periphery.
b. (Post)ganglionic neuron sitsin a peripheral ganglion
and hasan unmyelinated axon that goesto the
smooth muscle or gland.

3.

SYMPATHETIC —PARASYMPATHETIC

SYMPATHETIC —PARASYMPATHETIC

(Actions)

SYMPATHETIC

PARASYMPATHETIC

(Differences)
Sympathetic Parasympathetic
Action Fight/flight Housekeeping
Distribution | Whole body Only internal organs
of head and trunk
Wiring Divergent — Sympathetic | Convergent — has

excitement spreadsto
effect many systems.

specific actionson a
singleorgan

Central Ganglia

Ganglia closeto the
organ

Few preganglionic/
many postganglionic
(1:20)

Moreequal preand
postganglionic (1:5)

Fight and flight Housek eeping
Heart Increaserate Decrease
Increase stroke Decrease
volume
Lungs Dilate airways Constricts
Reduce secretion | Increase
GIT Inhibits motility | Stimulates
Contracts Relaxes
sphincters
Adrenal Secretion of NONE
adrenaline and
nor adrenaline
Bladder Smooth muscle Detrusor muscle
sphincters (bladder walls)
Sex organs Vasoconstriction | Vasodilation (arousal)
Stimulate smooth
muscle (climax /
g aculation)
Skin Increase sweating | NONE
vasoconstriction NONE
Eye Pupil dilation Pupil constriction
NONE Accommodation
Lachrymal Little effect I ncrease secretion
Eyelids Open wide No effect
Salivary glands | Decrease Increase watery
secretions (viscid) | secretions.




SYMPATHETIC TRUNK

Theinput to the sympathetic trunk:

White rami communicans contain .

preganglionic sympathetic output fromthe  Saston, T ocpaie 1

CNS, and are found from T1 to L1(2)

In the sympathetic trunk

Some fibres ascend or descend in the

sympathetic trunk.

Some synapse in the sympathetic in chain

ganglia

The output from the sympathetic trunk:
1. Grey rami

They carry postganglionic fibres from the

trunk to ALL spinal nerves (C1 to Col). What for?

TARSAL MUSCLES
DILATOR PUPILLAE

HYPOPHYSIS 2' Vi&:eral nerv%
wers i Branch off the trunk and go
WEAT GLANDS § NECK

to organs...
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SYMPATHETIC l

AUTONOMIC SUPPLY TO THE
THORACIC ORGANS (Vagus plus T1-5)

Vagus nerve follows p
great vessels from the

neck into the thorax. Cervical
Thevagal trunks head ~ gordiae 4
for the hilum of the

Vagus nerve

Sympathetic trunk -

Iung Where they give - Recurrent _,_
many branchestothe  cqryico- e
heart and lungs. thoracic

branches

They continue to the
abdomen by running

with the oesophagus Thoracle ! _Aorfa and

cardiac plexus

branches

Cardiac branches Right | \'\ 'f@ §i L betnonary
come from the Griary and \ z‘\\\k I
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Figure 9.10. Cardiac nerves and plexuses. (After Mizeres, modified.)

The vagus and sympathetic cardiac branches are most easily seen
on the left, where they cross the arch of the aorta

Left coronary plexus

The vagal and sympathetic fibres form a plexus around the
bronchi and pulmonary vessels. These follow blood vesselsto
supply: Smooth muscle and glands in the lungs, the SA and AV
nodes of the heart, and the coronary arteries.

Vagal fibres synapse in small gangliain the walls of the organs



AUTONOMIC SUPPLY TO THE FORGUT
AND ADRENALS (VagusplusT6 78 & 9)

Ant ond post.

Vagus nerve followsthe Suprarenol _ ugsliinaks
. al o
oesophagus into the abdo men

Greater splanchnic nerve
comes from T6789& 10. It
pierces the diaphragm.

Greater
splanchnic

nerve

qanglion
celiac §plexwus
trunk

Both join the coelic plexus
around the celiac trunk

Ao~k

Coeliac ganglia contain
sympathetic neurons

Figure 15.10. The greater splanchnic nerves, celiac
ganglia, and plexus; also suprarenal glands and an-
terior and posterior vagal trunks.

Branches: follow the artery to the foregut and adrenals
1. postganglionic sympathetic
2. Vagal fibres synapse with parasympathetic neurons in
gangliain the walls of the organs.

The codliac plexusmergeswith the "

superior (inter) mesenteric plexus
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Figure 15.8. The intermesenteric and superior hy-
pogastric plexuses. (Dissection by K. Baldwin.} INFR.
MESENT. GANG jor mesenteric ganglion;
SPL.N. = splanchnic nerve; SY.TR., sympathetic
trunk.

AUTONOMIC SUPPLY TO THE MIDGUT
AND GONADS (VagusplusT910 & 11)

IPLERUSES]
Vagal fibresin the celiac plexus oy
continue into the superior {‘g’ s fOET S
. = Y. TRUNK
me%nter IC 2 T /A’D-RGERN;&
L esser (T9 10& 11) and least E o
(T11 & 12) splanchnic nerves. g .

Both join the Superior (inter)
mesenteric plexus 63.

SY. TR

Bl'anCheS fOI |0W the artery to TO PELVIC PLEXUS TO PELVIC PLEXUS
the mldgut, kldneys and gonads Figure 15.8. The intermesenteric and superior hy-
. . . ogastric plexuses. (Dissection by K. Baldwin )} INFR.
1. pOﬁgang“OHIC Sympatheth IFC/I.‘:E’SENT. DGANG. = inferior m{ssen!eric ganglion;
2. Vagal flbl'eSS}/napse Wlth tSrE,ﬁkN = splanchnic nerve; SY.TA., sympathetic
parasympathetic neuronsin

gangliain the walls of the organs.

Thesuperior (inter) mesenteric plexus mergeswith the
inferior mesenteric and hypogastric plexuses



AUTONOMIC SUPPLY TO THE HINDGUT
AND UROGENITAL ORGANS (Pelvic
splanchnicsplusT11 12 &L 1)

The parasympathetic nerves supply isfrom the pelvic
splanchnic nerves (S234). They join a plexus that runs with the
internal iliac artery branches (inferior hypogastric plexus). This
connects with the hypogastric plexusin the bifurcation of the
aorta. Some parasympathetic nerves must join the inferior
mesenteric plexus to reach the descending colon (hindgut)

Sympathetic supply (T11, 12
& L1) comesfrom the lower
(thor acic) sphlanchnic nerves
and also from lumbar
splanchnic nerves. They join
the inferior mesenteric and
hypogastric plexuses to be
distributed along branches of
the inferior mesenteric (hind
gut) and internal iliac (bladder
and genital organs)

PARASYMPATHETIC GANGLIA IN THE
HEAD

Ciliary Ganglion —in the orbit
Input:  Oculomotor nerve
Output:  Short ciliary nerves

To sphincter pupillae

and ciliary muscle
Short ciliary nerves also contain
sensory and sympathetic nerves
(dilator pupillae)

Pterygopalatine Ganglion

In the pterygopal atine fossa

Input:  Greater petrosal nerve
comes through the pterygoid canal
Output: With branches of the
maxillary nerve to lacrimal, nasal and
pal atine glands.

Sympathetics aso come through the
pterygoid canal

Submandibular Ganglion

Input: Chorda tympani joinslingua nerve

Output:  With lingual nerve to submandibular and sublingual
(plus oral glands)



PARASYMPATHETIC GANGLIAIN THE
HEAD
Otic Ganglion
Just below foramen ovale
Input lesser petrosal nerve (1X)
Output:  With auriculotemporal nerve
To Parotid gland

Sympathetic supply: All sympathetic supply to the head comes
through the superior cervical ganglion. Postganglionic fibresare
distributed with the carotid arteries.

Hor ner’s syndrome (Cut cervical sympathetic trunk)

Ptosis — droopy eyelid (because of smooth musclein levator palpebrae)
Miosis — constricted pupil

Anhydrosis — vasodilation and loss of facial sweating
Enophthalmia— sunken eye

NERVE SUPPLY OF THE EAR

Theexternal ear hasavery rich and varied nerve supply:

Outer partsof theauricle (Helix and lobule) are supplied by
“somatic nerves’:

1. Cervical plexus (C2,3) greater auricular nerve

2. Trigeminal nerve, auriculotemporal nerve

Inner parts of the auricle (concha and external acoustic

meatus) are supplied by “visceral nerves’:
1. Vagus (auricular branch) to external acoustic meatus and cranial
surface of concha (Alderman’s nerve).

2. Glossopharyngeal nerve (tympanic branch) to middle ear,
external acoustic meatus and concha.

1. Facial nerve (tympanic twigs) to external acoustic meatus and
concha

Ear acupuncture chart (wasin the medical library) shows points for
somatic structures such as limbs, back and head are al on the lobule and
helix. Points for visceral structures are in the concha and scaphoid fossa.



