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1. (Basic) Organization of ANS 1. Parasympathetic pathway
2. Parasympathetic ganglion
3. Synapse patterns
1. Sympathetic pathway 4. Supplying areas
2. Sympathetic ganglion 5. Parasympathetic fibers --> (Nerve)
3. Synapse patterns
4. Supplying areas
5. Sympathetic fibers --> (Nerve)

1. Explain the organization of the sympathetic and parasympathetic nervous system.

2. Describe the pathways of the ANS of glands.
3. Compare the differences between the sympathetic and parasympathetic nervous system.
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Part I: Introduction of ANS

STRUCTURE TARGET CONTROL
CNS » Skeletal muscle @ Voluntary
e fibers
c : | | S
(a) Somatic e e e e
9 nervous P =SS s dqw_/y
3] system A N
c i
=
. Ak * Smooth and Involuntary
O | (b) Autonomic cardiac muscle
45 nervous cells
E system — B |
OR
Spinal cord/Brain* Ganglion il (
The number of neurons & cell compartment (House) Control & target
» Somatic = 1 neuron, House = Spinal cord » Somatic = voluntary --> Skeletal m.
» Autonomic = 2 neurons, » Autonomic = involuntary --> Smooth m.
> House # 1 = Spinal cord/Brain*; House of = preganglionic neurons Cardiac m.

» House # 2 = Ganglion; House of = postganglionic neurons Glands .



Part I: Introduction of ANS

STRUCTURE TARGET CONTROL
CNS » Skeletal muscle = Voluntary
O fibers
(a) Somatic ' R — o =~ : 3
nervous s e S -
system N
* Smooth and Involuntary

(b) Autonomic

cardiac muscle
nervous cells
system ———— — .
' OR
Spinal cord/Brain* Ganglion -1 G
Sympathetic
. &) Y o
Thoracic — . [ © - 7 / . \
and lumbar = = )
spinal cord MmE = },‘;j;;{,\ \ el )
Target cell
Parasympathetic
i Y o
Brainstem — [ / I r \
or sacral P . - = )
. A \v# \’\/ﬂ \ B
spinal cord A A el )
Target cell
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General term of ANS = 2 neurons,
» House # 1 = Spinal cord/Brain* (CNS)
> House of = preganglionic (presynaptic) neuron
» House # 2 = (Autonomic) Ganglion
> House of = postganglionic (postsynaptic) neurons

Sympathetic
» House # 1 = Spinal cord @ Thoracic-lumbar
» House of = preganglionic sympathetic neurons
» House # 2 = Sympathetic ganglion
» House of = postganglionic sympathetic neurons

Parasympathetic
» House # 1 = Spinal cord @ Sacral, Brainstem
> House of = preganglionic parasympathetic neurons
» House # 2 = Parasympathetic ganglion
» House of = postganglionic parasympathetic neurons



Sympathetic
Thoracic — P @
and lumbar o ’
: A —"Cf\[
spinal cord . ;__,,,W%. \
Parasympathetic
Brainstem — ‘*‘ i ‘\'j‘ . 4
or sacral 7 3%’\) —
) (B
spinal cord /T/”Y% A
] _ Target cell
Sympathetic Parasympathetic
» House # 1 = Spinal cord @ Thoracic & lumbar > House # 1 = Spinal cord @ Sacral, Brainstem
» House of = preganglionic sympathetic neurons » House of = preganglionic parasympathetic neurons
» House # 2 = Sympathetic ganglion » House # 2 = Parasympathetic ganglion

6 » House of = postganglionic sympathetic neurons » House of = postganglionic parasympathetic neurons



Part I: Introduction of ANS Sympathetic (Fight/Flight)

Sympathetic Division

Brainstem

Preganglionic '
Target

L* XN Preganglionic
N4 ,\\éneuron

7‘

Parasympathetic
ganglia

neuron }
) organs
g | Cervical S
= fi‘j>_‘{ Postganglionic
. neuron
Target i‘ _
organs = [ Thoracic
4 )
i

} Lumbar
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m
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| =
Sympathetic
ganglia

Postganglionic

Target
neuron

Sacral organs

Postganglionic
neuron

Preganglionic
neuron

Parasympathetic Division

» House # 1 = Spinal cord @ Thoracic-lumbar

“Thoracolumbar outflow” (T1 — L2)
» House of = preganglionic sympathetic neurons
» Shorter preganglionic sympathetic fibers
» House # 2 = Sympathetic ganglion
» House of = postganglionic sympathetic neurons
> 2.1 Paravertebral ganglion (Sympathetic chain/trunk)
> 2.2 Prevertebral (Collateral) ganglion

Parasympathetic (Rest/Digest)
» House # 1 = Spinal cord @ Sacral, Brainstem

“Craniosacral outflow”
» House of = preganglionic parasympathetic neurons
» Longer preganglionic parasympathetic fiber
» 1.1 Cranial outflow = Brainstem nuclei (cN 1, vi, 1X, X)
» 1.2 Sacral =S2 -S4
» House # 2 = Parasympathetic ganglion
House of = postganglionic parasympathetic neurons
2.1 Ciliary ganglion
2.2 Pterygopalatine ganglion
2.3 Submandibular ganglion
2.4 Otic ganglion
2.5 Intrinsic ganglion (within/close to target organs)’
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Part I: Introduction of ANS
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SYMPATHETIC NERVOUS SYSTEM

” || |
Y ‘~.\j\ A B

Preganglionic >
neuron [ . > ACh
X ‘/— ,

Nicotinic
receptor

Postganglionic —
neuron |

Muscarinic
receptor

Adrenergic
receptor

PARASYMPATHETIC NERVOUS SYSTEM

“Fight or flight” — MAIN ROLE “Rest and digest” —
maintains homeostasis homeostasis of
during exercise, maintenance functions
emotion, and such as digestion and
emergency formation of urine
Thoracolumbar region LOCATION OF Craniosacral region
of spinal cord PREGANGLIONIC of spinal cord
CELL BODIES
Mostly in ganglia LOCATION OF In ganglia near —<«
near the vertebral POSTGANGLIONIC the target cell ~z
column CELL BODIES 3
Acetylcholine (ACh) PREGANGLIONIC Acetyicholine (ACh)
NEUROTRANSMITTERS ACh x neurpn
el T
Nicotinic POSTGANGLIONIC Nicotinic by o
RECEPTORS — Nicotinic
. receptor
Postganglionic
neuron
Norepinephrine (NE) POSTGANGLIONIC ACh ACh
Epinephrine NEUROTRANSMITTERS \
ACh Muscarinic
e = receptor
Adrenergic TARGET CELL Muscarinic
Muscarinic RECEPTORS r/s »

Target cell
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Part ll: Sympathetic nervous system Ty e
2" Superior
2B. Sympathetic ganglion I%f/Midd.e
1. Paravertebral ganglion (sympathetic chain/trunk) ST jj/”
1.1 Cervical sympathetic ganglion (3) ks (ehans) N
1.1.1 Superior cervical sympathetic ganglion L —— % j
1.1.2 Middle cervical sympathetic ganglion Icr;tﬁ;geigglrignic<§%=§7z{§;’}f
1.1.3 Inferior cervical sympathetic ganglion Splanchnic nerves——==-e2 {1, | Thoracic
1.2 Thoracic sympathetic ganglion (10-11) rorta £y gangla
1.3 Lumbar sympathetic ganglion (4) s -
1.4 Sacral sympathetic ganglion (4) ‘ gangla
1.5 Ganglion impar eay S i
ganglia ganglia ‘
Aorticorenal
2. Prevertebral ganglion (Collateral/Preaortic ganglion) ool gl
2.1 Celiac ganglion \ gnaenSgelggric ;ang?g
2.2 Superior mesenteric ganglion Aorta—T77
2.3 Aorticorenal ganglion )
2.4 Inferior mesenteric ganglion V ;:gg?ig
N Ganglion

impar 7
Anterior view ¢ 10



Part Il: Sympathetic nervous system
2B. Sympathetic ganglion

carotid nerve

1. Paravertebral ganglion (sympathetic chain/trunk)

Jugular nerve

1.1 Cervical sympathetic ganglion (3)
No white ramus communicans (Slide: 2C)

1.1.1 Superior cervical sympathetic ganglion e cerical
H T — (Fused C1-C4 cervical ganglia)
and nerve plexus @ Internal carotid artery,
/NI \ Post’ belly of digastric m. A4 ) §
% (h Supegf;?‘rgtlz:irr\‘ncal 1.1.2 Middle cervical sympathetic ganglion O i
4 (Fused C5-C6 cervical ganglia ) « Crvags e
5 @ Inferior thyroid artery Grprnt

Laryngopharyngeal
sympathetic branch

Vagus nerve (X) (cut)

Superior laryngeal nerve

Internal carotid artery and carotid branch
"“—-'-- 4‘___\ (of Hering) of glossopharyngeal nerve

Carotid body

of vagus nerve
communicantes
Middle

External carotid artery and plexus
b cervical 1.1.3 Inferior cervical sympathetic (stellate) ganglion

Carotid sinus

 ganglion e (Fused C7-C8-T1 cervical ganglia )

C6 Superior cervical cardiac branch
of vagus nerve
- ] ] ) 3 .
) S | theti
/\ @ Posterior to subclavian artery gl
ior Cervical .
\ Inferior  smeanei angion } ;h;zr;lc P e &
Yo iddle cervical sympathetic ganglion
c8 /\ ":. CeerlcaI Cervical Common carotid artery and plexus
gang on Sympathetc Trunk N-M Middle cervical sympathetic cardiac nerve
T1 Vertebral Artery % 7 Vertebral ganglion
Whitle Corvical Vertebral artery and plexus

= Sympathetic Ganglion Recurrent laryngeal nerve

Cervicothoracic (stellate) ganglion
Ansa subclavia
Vagus nerve (X) (cut)

Vertebral
ic Ganglion

Ansa Subclavia g . 5 :
Inferior cervical sympathetic
cardiac nerve

Thoracic sympathetic and
vagal cardiac nerves

Inferior Cervical
Sympathetic Ganglion
(Stellate Ganglion)

Subclavian artery Gray and white rami communicantes
First Thoracic

1 1 Sympathetic Ganglion



Part Il: Sympathetic nervous system

2B. Sympathetic ganglion

1. Paravertebral ganglion (sympathetic chain/trunk) ...

1.1 Cervical sympathetic ganglion (3)
1.2 Thoracic sympathetic ganglion (10-11)
1.3 Lumbar sympathetic ganglion (4)

1.4 Sacral sympathetic ganglion (4)
1.5 Gan g| ionim par o. el it s S s

(spinal) ganglion Dorsal branch of posterior intercostal artery

Trapezius muscle

Medial branch

Rhomboid major muscle
Dorsal ramus of thoracic nerve

Lateral branch

Erector spinae muscle

Intercostal nerve (ventral
ramus of thoracic spinal nerve)

Posterior intercostal artery

Internal intercostal membrane
Internal intercostal membrane

2 Scapula

deep to external intercostal i

muscle Infraspinatus muscle
Serratus anterior muscle Subscapularis muscle

Teres minor

e

S~
e S

——
AR

Gray and white
rami communicantes

Sympathetic trunk and ganglion Thoracic aorta

Innermost intercostal muscle Right posterior
intercostal

> rteries (cut)
Internal intercostal muscle a (cuy

Innermost intercostal muscle

Internal intercostal muscle
External intercostal muscle IR T ——,

Transversus Sternum Internal thoracic artery
thoracis muscle =

cutaneous
branch of
intercostal
nerve

) i . External
Anterior branch ’ oblique
of lateral cutaneous " muscle

Cervicothoracic
(stellate) ganglion

Cervical cardiac nerves
(sympathetic and vagal)

Cervical cardiac nerves

Vagus nerve (X) (cut)
(sympathetic and vagal)

Thoracic (sympathetic)

Thoracic (sympathetic) cardiac branches

cardiac branches

Left recurrent
Sympathetic trunk laryngeal nerve
Vagus nerve (X) (cut)
and branches to cardiac
and pulmonary plexuses

of vagus nerve

Cardiac plexus

Thoracic (sympathetic)
cardiac branches

Anterior pulmonary plexus

(protruding from behind

left bronchus)
Posterior pulmonary plexus

(protruding from behind

right bronchus) Sympathetic trunk

6th intercostal nerve Thoracic aortic plexus

Gray and white

Esophageal plexus
rami communicantes

8th intercostal nerve
6th thoracic ganglion

Gray and white
rami communicantes

Greater splanchnic nerve :
Greater splanchnic nerve

Sympathetic branch
to esophageal plexus

Lesser splanchnic nerve
Thoracic duct:

Anterior vagal trunk
Lesser splanchnic nerve

Diaphragm
(pulled down)
Least splanchnic nerve

Azygos vein (cut)

Inferior vena cava (cut)

Left recurrent laryngeal nerve

Thoracic cardiac branch

Anterior pulmonary plexus

Posterior pulmonary plexus

12



Part Il: Sympathetic nervous system

2B. Sympathetic ganglion

1. Paravertebral ganglion (sympathetic chain/trunk)

1.1 Cervical sympathetic ganglion (3)

1.2 Thoracic sympathetic ganglion (10-11)
1.3 Lumbar sympathetic ganglion (4)

1.4 Sacral sympathetic ganglion (4)

1.5 Ganglion impar

Spinal nerve trunk
Meningeal branch Erector spinae muscle Anterior (ventral) ramus of spinal nerve (intercostal nerve)
Spinal sensory Medial branch, Collateral branch
(dorsal root) ganglion Lateral branch of External intercostal muscle
Posterior (dorsal) root Posterior (dorsal) Internal intercostal muscle
Amteriar (ventral) i Innermost intercostal muscle

Latissimus dorsi
muscle

NN
\
‘ Subcostal

"\% \\ muscles

Serratus
anterior
muscle

Window cut 1 ]
in innermost L
intercostal muscle

Lateral
cutaneous
branch

Communicating

branch internal

Internal intercostal ficeo el

membranes anterior to E

external intercostal v Innermost
Greater and lesser muscles intercostal
splanchnic nerves Collateral branch muscle
rejoining intercostal nerve

muscle

Sympathetic trunk

Internal

ini intercostal
Gray and white rami communicantes Transversus abdominis muscle muscle

Rectus abdominis muscle External intercostal
muscle
Linea alba
External intercostal
membrane

External
oblique muscle

Anterior cutaneous
branch

Right sympathetic trunk — ! W \ Anterior,
- - Posterior
vagal trunks

Thoracic duct

A Left gastric artery
Right greater and plexus
and lesser splanchnic
nerves Celiac ganglia
Left greater

Right phrenic nerve splanchnic nerve

Inferior phrenic

: Left lesser
arteries and plexuses

splanchnic nerve

Splenic artel

Right greater arpl)d plexus v
and lesser splanchnic
nerves Common hepatic
artery and plexus
Right suprarenal

plexus Superior mesenteric

ganglion and plexus

Right aortico-

: Left aorticorenal
renal ganglion

ganglion

Right least

S Left sympathetic
splanchnic nerve

trunk

Intermesenteric
(aortic) plexus

Right renal
artery and plexus

Right Inferior mesenteric
sympathetic trunk ganglion
White and gray Left colic artery

rami communicantes and plexus

Inferior mesenteric

Cisterna chyli artery and plexus

Gray ramus communicans Left common iliac
artery and plexus
3rd lumbar ganglion
of sympathetic trunk Superior rectal

artery and plexus
2nd and 3rd lumbar

splanchnic nerves Superior hypogastric

plexus

Right ureter and plexus Internal and external

iliac arteries and

Right testicular (ovarian) plexuses

artery and plexus

Right and left
hypogastric nerves
to inferior hypo-
gastric (pelvic) plexus

4th lumbar splanchnic nerve

1st sacral ganglion
of sympathetic trunk

Gray rami communicantes



Part Il: Sympathetic nervous system
2B. Sympathetic ganglion

Thoracic duct

2. Prevertebral ganglion (Collateral/Preaortic ganglion).....

and lesser splanchnic
nerves

Anterior,
Posterior
vagal trunks

Left gastric artery
and plexus

Celiac ganglia

Left greater
splanchnic nerve

2.1 Celiac ganglion @ Celiac trunk of abdominal aorta s
2.2 Superior mesenteric ganglion @ Superior mesenterica. neiormenc
2.3 Aortl.corenal gang.llon @ I.Renal arterY . goa
2.4 Inferior mesenteric ganglion @ Inferior mesenteric a. fees

Right suprarenal
plexus

Left lesser
splanchnic nerve

Splenic artery
and plexus

Common hepatic
artery and plexus

Superior mesenteric
ganglion and plexus

Right aortico-

4 Left aorticorenal
renal ganglion

ganglion

Aorta

Inferior phrenic Right least

S Left sympathetic
; splanchnic nerve
Celiac

trunk

Superior
mesenteric

( Celiac
ganglia

Prevertebral | Superior

(preaortic) < Mesenteric
ganglia ganglia

Intermesenteric
(aortic) plexus

Right renal
artery and plexus

Right i/ ATV, (1 ‘ A i Inferior mesenteric
sympathetic trunk 1 s - \| A /- L\ ganglion

Middle ) i y i
adrenal White and gray

rami communicantes

Left colic artery
and plexus

Inferior mesenteric

Cisterna chyli artery and plexus

Gray ramus communicans < Left common iliac
_ ; artery and plexus
3rd lumbar ganglion

of sympathetic trunk

Aorticorenal
ganglia

Superior rectal
artery and plexus
2nd and 3rd lumbar

splanchnic nerves S:Jperior hypogastric
Inferior plexus

mesenteric Right ureter and plexus Internal and external

iliac arteries and
plexuses

Inferior
mesenteric
L ganglion

Aorta

Right testicular (ovarian)
artery and plexus

Right and left
hypogastric nerves
to inferior hypo-
gastric (pelvic) plexus

4th lumbar splanchnic nerve

1st sacral ganglion
of sympathetic trunk

Gray rami communicantes
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Part Il: Sympathetlc hnervous system

) B, |5 | 2C. Synapse patterns
LS 1. Ascend level in sympathetic chain
Sperr o 2. Same level in sympathetic chain
3. Descend level in sympathetic chain

Carotid arteries with

: . anglion
periarterial plexus e

Cephalic arterial

branch (to head) [ S . .
Gray ramus ; e : Courses taken by presynaptc 4. Pass through the sympathetic chain
communicans o - ? . sympathetic trunks: o o
Miemne, N JBP n %0  — & synapse in collateral (prevertebral) ganglion
' g for innervation of head, when
\Y : f: [ el T .
Pty e oneis SN | A [ G 2D. Supplying areas
s\?inal n::ves | ramus BT = 09 e e \ o négi‘:oarv% & ’;e p% = Illrr1rr11§)rvatlon . .
N = ) 1. Parietal areas of body wall & limbs
pilomotion) rAar:lt‘I%réor \\\ \{ i \ \ / 2. syr:lapshe at !evel zf entlry
_ AN et Splanchnic nerves are invohed. - Vasomotion --> enlargement of blood vessels
Carc'i:o niIm'c1>nary JasAT ) e - \ ~ or when spinal ner\lles h|nvolved
IRy o . - Sudomotion --> sweating (@sweat gland)
thoracic . & N 3 Ta \ . middle trunk) . o
amer I - e o - Pilomotion --> goosebumps (@arrector m.)
S \é@; : S ps\ e 1.1 Neck & upper limb by 2C1
nerves N : % . owg?;’rﬁ e.g., innervation
R - R 1.2 Middle trunk (Body) by 2C2
Syme:tzaeg:gltru:: »Iziv;th - S o 8 et \ 4. rassk thr&ug£ sympathetltc
e =7 N o 1.3 Lower limb by 2C3
“& .,' / splanchnic nerve
= NP e T ity 2. Visceral area
PP 3 : ' S = Abdominopelvic

via branches of
spinal nerves

splanchnic nerve 2'1 Head & NECk by 2c1

i Viscera of
iy : - P I abdominopelvic cavity (e.
sudomotion, and revertebral pe yg g..

Wt
pilomotion)' > ‘f 1 fl\ ganglion Zﬁ’&;ﬁ%&ﬂféeﬂms ~ 2.2 ThoraCiC by Zcz
S

: splanchnic nerves

N 2.3 Abdomen & pelvic by 2C4

Anterolateral view ‘
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Parietal distribution

A

mmmmmmmmmmm

Gray rami to
anterior primary
rami of all
spinal nerves
for distribution <
to body walls
and limbs
(vasomotion,
sudomotion,
and pilomotion)
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Part Il: Sympathetic nervous system

. 2E. Sympathetic fibers = nerves
1. Post-synaptic (Postganglionic sympathetic fibers)
1.1 Cephalic arterial ramus

(Sup’ cer’ gg.) (synapse in ascend level)
1.2 Cardiopulmonary splanchnic nerves

sl
( = ) €| 3
SR - . . .
N ] b 1.2.1 Cervical cardiopulmonary splanchnic nerves
— = (Sup’ + Mid’ + inf’ cer’ gg.) (synapse in ascend level)
4 1.2.2 Thoracic cardiopulmonary splanchnic nerves

(T1-T5) (synapse in same/enter level)

2. Pre-synaptic (Preganglionic sympathetic fibers)
2.1 Abdominopelvic splanchnic nerves
(Pass through sympathetic chain --> synapse @ Collateral ganglions)
2.1.1 Greater splanchnic nerves
(T5-T9) --> Celiac ganglion
2.1.2 Lesser splanchnic nerves
ine (T10-T11) --> Aorticorenal ganglion & Superior mesenteric ganglion
akena) g 2.1.3 Least splanchnic nerves

Rectum

T IIT

Y2y

Y22
i o i (o 1
AL B G
A N\ W
N\ N\
3! i

e U S

Internal anal

sprncter (T12) --> Renal plexus*

Sympathetic fiber:

==z == Presyn

S ]
2
Postsynaptic 3=
4

aptic

2.1.4 Lumbar splanchnic nerves

el el
®
173

—_— (L1-L2) --> Inferior mesenteric ganglion 16




Part Il: Sympathetic nervous system

Right sympathetic trunk Anterior,

2E. Sympathetic fibers = nerves =S H) BB i,
1. Post-synaptic (Postganglionic sympathetic fibers) =wee =~ NN

and plexus
nerves

1.1 Cephalic arterial ramus (Sup’ cervical ganglion) E—
1.2 Cardiopulmonary splanchnic nerves e e

Celiac ganglia

Left greater
splanchnic nerve

Left lesser
splanchnic nerve

1.2.1 Cervical cardiopulmonary splanchnic nerves e SPlericationy
ana lesser splanchnic .
(Sup’ + Mid’ + inf’ cervical ganglion) R ol

Right suprarenal

1.2.2 Thoracic cardiopulmonary splanchnic nerves =

Superior mesenteric
ganglion and plexus

gﬁglt a;)r:tiﬁgn Left aorticorenal
(T1-T5) gang ganglion
Right least Left sympathetic

splanchnic nerve trunk

Intermesenteric
(aortic) plexus

Right renal
artery and plexus

2. Pre-synaptic (Preganglionic sympathetic fibers) .

sympathetic trunk

2.1 Abdominopelvic splanchnic nerves Wite and gray

rami communicantes

(Pass through sympathetic chain --> synapse @ Collateral ganglions) cirachyi
2.1.1 Greater splanchnic nerves (T5-T9) Cravramus conmunicans ZS

3rd lumbar ganglion

2.1.2 Lesser splanchnic nerves (T10-T11) i .

2nd and 3rd lumbar

Inferior mesenteric
ganglion

Left colic artery
and plexus

Inferior mesenteric
artery and plexus

Left common iliac
artery and plexus

Superior rectal
artery and plexus

Superior hypogastric

2.1.3 Least splanchnic nerves (T12) ;‘?‘1““"‘”‘*’:“' plevus
. Gl el e Internal and external
2.1.4 Lumbar splanchnic nerves (L1-L2) Right testcular ovaria) lac artres and

artery and plexus

Right and left
hypogastric nerves
to inferior hypo-
gastric (pelvic) plexus

4th lumbar splanchnic nerve

1st sacral ganglion
of sympathetic trunk

Gray rami communicantes
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Part II: Sympathetic nervous system
2E. Main effects

4 Abdominopelvic
splanchnic nerves

Paravertebral

ganglion Prevertebral B

- (preaortic) .

1

-~

=

ﬂ

Via periarterial ;E

plexus .

T

Cells of B
suprarenal

medulla
Cortex of

suprarenal gland Abdominopelvic

viscera

Sympathetic motor fibers

= = =1 Presynaptic
=== Postsynaptic

Suprarenal gland (Exception of sympathetic)
» Preganglionic sympathetic neurons

» Postganglionic sympathetic neurons = Secretory cells

..f@— Eye

Salivary
glands

Heart

Lung

Bronchus
Sweat
o gland
— Collate
ganglion > Blood
vessels

Liver

. Sympathetic

chain ganglia Stomach

Pancreas

Large
Adrenal — intestine
gland

Small
intestine

Rectum

9‘ Urinary bladder

TARGET

Smooth muscle cells
around pupil

Cells of salivary glands

Cardiac muscle cells

Smooth muscle cells of
bronchus

Cells of sweat glands

Smooth muscle cells of
blood vessels to skin

Smooth muscle cells of
blood vessels to skeletal
muscles

Smooth muscle cells of
blood vessels to digestive
and urinary organs

Smooth muscle cells of
digestive and urinary
tracts and sphincters

Cells of digestive glands

Cells of pancreas and
liver

Cells of adrenal medulla

NT
NE

'NE

NE

NE

ACh |

NE

NE
'NE
'NE

ACh

' B4 and B,

'Bz

‘Bz

'Bz

RECEPTOR

4

‘31

Muscarinic

aq

ay

| a4 (sphincters) |

B3 (digestive)
B2 (urinary)

'Bz

Nicotinic

MAIN EFFECTS

 Dilation of pupil

Increase in secretion

in certain cells

Increase in heart rate

and force of contraction

‘ Dilation of bronchioles

(bronchodilation)

Increase in secretion

| Constriction of blood

vessels (vasoconstriction)

‘ Dilation of blood vessels

(vasodilation)

Vasoconstriction

Relaxation of digestive
and urinary tracts,
contraction of sphincters

Decrease in secretion

Increase in release of

glucose

' Release of epinephrine

and norepinephrine

18




Part lll: Parasympathetic nervous system
3A. Parasympathetic pathways

[@ » Cranial nuclei @Brainstem] [@ » Grey matter of spinal cord @Sacral ]

» Peripheral nerves = road » Anterior root

» Spinal nerve

Preganglionic
parasympathetic
neuron
Preganglionic
parasympathetic
neuron

N

\

7\
@ » Parasympathetic (intrinsic) ganglion]

N

\

7\
O » Parasympathetic ganglion ]

» Peripheral nerves = road

)
)

Postganglionic
parasympathetic
neuron
Postganglionic
parasympathetic
neuron

\
/
\
/

» Target cells » Target cells

Q
Q



Part Ill: Parasympathetlc hervous system

LUTTTRTITTNIIN . w'
Lol

%
= N
?
LA
Vi)
¢ 5o i
S
’

&
!

{\

Parasympathetic fibers

- == Presynaptic
Postsynaptic

— /
e & 4

- Ciliary ganglion
ﬁ__@Pt rygopalatine ganglion

nnnnnnnnnnn

3B. Parasympathetic ganglions

» 2.1 Ciliary ganglion <--- CN Il

» 2.2 Pterygopalatine ganglion <--- CN VII
» 2.3 Submandibular ganglion <--- CN VI
» 2.4 Otic ganglion <--- CN IX

» 2.5 Intrinsic ganglion <--- CN X
(within/close to target organs)
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Part lll: Parasympathetic nervous system
g e e 3C, Synapse patterns & 3D. Supplying areas

Dilator pupillae muscle s root of ciliary ganglion  nucleus (parasympathetic)
iliary

Gilary muscle R House # 1 = Edinger-Westphal nucleus
(A @midbrain (brainstem) at superior colliculus level
House of = Preganglionic parasympathetic neurons
--> Preganglionic (presynaptic) parasympathetic fibers
Road = 1. Oculomotor nerve (CN Ill)
2. Root of ciliary ganglion

Optic nerve (I1) /

Nasociliary nerve

House # 2 = Ciliary ganglion (synapse!)
House of = Postganglionic parasympathetic neurons
--> Postganglionic (postsynaptic) parasympathetic fibers
ofsina o Road = 1. Short ciliary nerves

Ophthalmic
nerve (Vq)

Long ciliary nerve e
Trigeminal

Nasociliary (sensory) ganglion

root of ciliary ganglion /R
|
; - : Internal
Sympathetic root of ciliary ganglion carotid plexus
Ophthalmic artery
Internal

carotid artery

Superior cervical sympathetic ganglion

Targets
Preganglionic 1. Ciliary mUSCIe

sympathetic
cell bodies

1st thoracic sympathetic trunk ganglion/ N

Gray ramus communicans

. . M H
ininter- 2. Sphincter pupilae muscle
Afferent fibers White ramus communicans nucleus
—————— Visual pa(hway i ﬂg:‘?];aclif ra
T1 spinal nerve matter gray

==semeemem= Descending pathwa
¥ 4 Dorsal root ganglion

Preganglionic parasympathetic fibers

—————— Postganglionic parasympathetic fibers

Preganglionic sympathetic fibers

—————— Postganglionic sympathetic fibers % N'/
21



Part lll: Parasympathetic nervous system
S 3C. Synapse patterns & 3D. Supplying areas

Mandibular nerve (V3)

Greater petrosal nerve

M4 Chorda tympani nerve House # 1 = Superior salivatory nucleus
: Trigeminal nerve (V)
Nerve (vidian) of :)Aterylgloi)(/i canal (Vy) (Fj?]i;:nr:e%rgtze(vnglvw @ Po ns ( b rain Ste m )

Pterygopalatine ganglion Superior salivatory

nuceus House of = Preganglionic parasympathetic neurons
, . » , --> Preganglionic (presynaptic) parasympathetic fibers
L v aunut7 o/l Road = 1. Facial nerve (CN VII)

7 VAR | 2.1 Greater petrosal nerve

Lacrimal gland

Descending palatine nerves ‘vx

Posterior nasal nerves\”:'lws%-? I\,i\\‘\ \/ir;/:taeﬁiyllary \ ‘ j f .
47 RN /e 3. Nerve of pterygoid canal
/4 0” nl | \\ /\I 4 nterna |
\ R Ve R House # 2 = Pterygopalatine ganglion (synapse!)
/ - T— Superior cervical sympathetic ganglion
Palatine { Eirsale I D" House of = Postganglionic parasympathetic neurons
¥ | T1 and T2 spinal nerves o o - . o
Submandibular ganglion— | ‘[ o hoc --> Postganglionic (postsynaptic) parasympathetic fibers
S, I S ‘ e Road = 1.1 Posterior nasal nerves
A TR : L (f Dorsal H H
' 1.2 Descending palatine nerves

Sublingual gland

1.3 Pharyngeal nerve

Submandibular gland White Gray

Ventral Sympathetic
root Ere(?anglionic cell
odies in
intermediolateral

Facial artery Rami communicantes

Lingual artery

nternal carotid artery Sy
nucleus (latera

External carotid artery and plexus horn) of gray Ta rgets

i 1. Mucous gland @ nasal, palatine, and pharyngeal
# s it 2. Lacrimal gland

s Preganglionic parasympathetic fibers
== == == Postganglionic parasympathetic fibers 22



Part lll: Parasympathetic nervous system
3C. Synapse patterns & 3D. Supplying areas

Trigeminal ganglion

Sphthalimic nenici(Va) Deep petrosal nerve

SlanidiRslanneRE) Greater petrosal nerve

Otic ganglion Chorda tympani nerve

Lingual nerve Trigeminal nerve (V)

Maxillary nerve (V;) Facial nerve (VII)

(intermediate nerve)

Superior salivatory
nucleus

Nerve (vidian) of pterygoid canal
Pterygopalatine ganglion

Lacrimal gland

......
Descending palatine nerves
Posterior nasal nerves

Internal |
carotid |

\Glossopharyngeal nerve (IX)

Superior cervical sympathetic ganglion
Greater p ymp §ang

/
Palatine nerves
Lesser

Sympathetic trunk

T1 and T2 spinal nerves

Thoracic
/splnal

y f ]
N) A ‘ ( - cord
ot Y/ (4 ' & = Dorsal
— z al 7 root
e /

Sublingual gland

White

Submandibular gland Gray

Ventral Sympathetic
root anglionic cell
E (ﬁes in

Facial artery Rami communicantes

intermediolateral
nucleus (lateral
horn) of gray
matter

Lingual arter .
8 Y nternal carotid artery

Y

fé N-/ﬁv s Preganglionic sympathetic fibers
== == mm Postganglionic sympathetic fibers
s Preganglionic parasympathetic fibers
== == == Postganglionic parasympathetic fibers

House # 1 = Superior salivatory nucleus
@Pons (brainstem)
House of = Preganglionic parasympathetic neurons
--> Preganglionic (presynaptic) parasympathetic fibers
Road = 1. Facial nerve (CN VII)
2.2 Chorda tympani nerve
3. Lingual nerve

House # 2 = Submandibular ganglion (synapse!)
House of = Postganglionic parasympathetic neurons
--> Postganglionic (postsynaptic) parasympathetic fibers
Road = N/A

Targets

1. Sublingual (salivary) gland
2. Submandibular (salivary) gland
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Part lll: Parasympathetic nervous system
i G & s o 3C. Synapse patterns & 3D. Supplying areas

Otic ganglion
e House # 1 = Inferior salivatory nucleus
ey @Medulla oblongata (brainstem)

Glossopharyngeal nerve (IX)

nfrior salivatory nucleus House of = Preganglionic parasympathetic neurons
s --> Preganglionic (presynaptic) parasympathetic fibers
| Road = 1. Glossopharyngeal nerve (CN IX)
[ e 2. Inferior ganglion (IX) (pass through)
= Tympanic 3. Tympanic plexus

plexus

— 4. Lesser petrosal nerve

nerve
(of Jacobson)

Chorda tympani nerve
Ophthalmic nerve (V4)

Maxillary nerve (V;)
Auriculotemporal nerve
Superficial temporal artery
Parotid gland

Maxillary
artery

Inferior
alveolar nerve

LN \>\\ L‘ /\Inferior ganglion (IX) o .
_______ '.\ %—Superior cervical sympathetic ganglion H o u Se # z - Otlc ga ngl Io n (syn a pse ! )

Sympathetic trunk

E‘Bfﬁf"ﬁ' " o House of = Postganglionic parasympathetic neurons
g Dml --> Postganglionic (postsynaptic) parasympathetic fibers

?\ Road = Auriculotemporal nerve

Ventral root g)r'g]gg?]tg[’}gincic Ta rg ets

cell' bodies in

Lingual nerve

White Gray

Rami communicantes

intermediolateral

e T 1. Parotid (salivary) gland

mmmmmmms  Preganglionic sympathetic fibers r[:gtr':e)erf gray
== mm == Postganglionic sympathetic fibers

mmm= Preganglionic parasympathetic fibers

== == == Postganglionic parasympathetic fibers
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Part Ill: Parasympathetlc hervous system
3C. Synapse patterns & 3D. Supplying areas

Craniosacraial outflow = Cranial part
House # 1 = Posterior (dorsal) nucleus of Vagus nerve

@Medulla oblongata (brainstem)
House of = Preganglionic parasympathetic neurons

--> Preganglionic (presynaptic) parasympathetic fibers

\\ >

-l Sympathetic efferents
Y% /1 1 Parasympathetic efferents
& I8 Somatic efferents

W S P

Ty Afferents and CNS connec TONS m—

~ S
e Indefinite paths ====—=—

A
24 Hypothalamus g
Posterior (dorsal) o / (red = sympathetic part, Abdominal aorta
4 blue = parasympathetic part)

nucleus of vagus nerve

Vagus nerve (X)
Myelencephalon A NN j
(medulla — —
blongat. N e —— ——
oplongata) { ﬁ?/ Sympathetic trunk

Rami White
communicantes | Gray

Celiac ganglia

" Celiac
N trunk
A
/) \
N

Spinal sensory

(dorsal root) gangllon\ N
4 Greater
L X | s - Splanchnic % Lesser Superior
=t | IS — \» nerves Least mesenteric
~ — )

. ganglion

>
>

%! \'/

Aorticorenal
ganglion

Intermesenteri
(aortic) plexus

T12
" lﬂ& LY

1 19,10 /\\ ;
n ,,

s

T
Thoracohumbar i G\ | = L
spinal cord ganglion e )
/ 7/} - 1,2
/ — v .
\ -
Lumbar Superior \ &
splanchnic hypogastric
eeeeee plexus i
f Ji
Hypogastric
nerves
Sacral ) T10-12 )
splanchnic Inferior & »..lj 4 F 4
Sk Boros hypogastric
A < (pelvic) plexus
spin, 1 Superior rectal artery and nerves
- Rectal plexus Lovatsr
3 - P~ — fot ) B ani muscle
— 1 ’l x J.\// - - . J J,« %
= - \\ Pelvic splanchnic nerves Inferior anal (rectal) nerve B = External anal
1¥ ‘I,IA’); o = — sphincter muscle
% Y 9 U SR~ =

Pudendal nerve

4
5
"

i

Road = 1. Vagus nerve (CN X)
2. Celiac ganglion (pass)
3. Superior mesenteric gg. (pass)

House # 2 = Intrinsic ganglion (synapse!)
House of = Postganglionic parasympathetic neurons

--> Postganglionic (postsynaptic) parasympathetic fibers

Road = N/A (short, near the target organ)

\ Target

1. Thoracic visceral organs
2. Abdominal visceral organs
(until transverse colon)
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Part Ill: Parasympathetlc hervous system
Ry 3C. Synapse patterns & 3D. Supplying areas

Thalamus

. 5\\
Tl Y Craniosacraial outflow = Sacral part

Indefinite paths

(o — @Sacral spinal cord (S2-S4)

Hypothalamus
Posterior (dorsal) (red = sympathetic part, Abdominal aorta

essoapnene W1 e R House of = Preganglionic parasympathetic neurons
Vagus nerve (X) - ° - . .
Mydencephion { ATAN o . /gﬁgic --> Preganglionic (presynaptic) parasympathetic fibers

) :”:_~j Afferents and CNS connections — H o u Se # 1 = G rey m atte r

(nﬁedulla ) \
oplongasa ‘T’;/ == é\fmpglhAetic trunk o .
e Sorices { S i ~<.  Road= 1. Anterior root
orsal root) ganglion N y \ | e 4 N .
Rk T / < Ot 2. Spinal nerve
N - 5] - _)/" ' ganglion P el K7/ 7 * - .
il ——== — / , b IRV 3. Pelvis splanchnic nerve
™ GH d] — 1 e - ( -t |
e o B 6 \ Intermesenteri | . . .
aak: aoric plexus House # 2 = Intrinsic ganglion (synapse!)

Inferior

mesenteric

/ ganglion

Thoracolumbar<
spinal cord

House of = Postganglionic parasympathetic neurons

--> Postganglionic (postsynaptic) parasympathetic fibers

Road = N/A (short, near the target organ)

A

Lumbar Superior )
splanchnic hypogastric
nerves plexus

&

Target

Hypogastric
Salcra[h 2 Inferior 1- Abdominal Visceral organs
?12;[::5 . hypogastric

(Descending colon to rectum)
2. Pelvic visceral organs

ani muscle

Sacral (pelvic) plexus
Superior rectal artery and nerves

spinal cord 3 i = — ’XV“ : e \
* \Q ?q m = R\ )L/r Rectal plexus
&

Pelvic splanchnic nerves:

¥ e =
5 : Pudendal nerve (2N =

External anal
sphincter muscle
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Part Ill: Parasympathetic nervous system
P 2E. parasympathetic fibers = nerves

hlames y 4'/’” - -"_‘-\ — ‘;‘»ﬂ & ;‘ \‘k ) °
WD e A o o W 1. Post-synaptic (Postganglionic parasympathetic fibers) No!
bl e i - - ) :i:’ e ] Teakiet Somatic efferents

T o e i o 2. Pre-synaptic (Preganglionic parasympathetic fibers)
. ?‘ ) .
2.1 Pelvic splanchnic nerves (S2 — S4)
(red = sympathetic part, Abdominal aorta . . . .
--> synapse @ intrinsic ganglions

Posterior (dorsal)
nucleus of vagus nerve

7 ‘\vlr
——m™

External anal Vesical plexus

sphincter muscle

= Vagus nerve (X)
Myelencephalon r\ l _ . :
(myedulla P oW i s w_ Ce"ic Anterior vagal trunk
oblongata) I \ L 2 R\ L uun -
\ Sympathetic trunk BN \ Posterior vagal trunk
. ~ Rami White \, A\ i - )
Spinal sensory . communicantes ) Gray y e | f " & Greater splanchnic nerve
(dorsal root) ganglion ) \ 2 E \ \{ g
TQ\“ = Sl = “ : Greatef \ | (4 Celiac ganglia and plexus
R Q\ = " Splanchnic { Lesser Superior i
) i nerves Least ‘ \ = mesenteric Lesser splanchnic nerve
& , . . X - ' ganglion
T10 ( - (] —_— — — w N8N’ Superior mesenteric ganglion
= = / L3 . .
& pr / east splanchnic nerve
Il e || el § - Aorticorenal
L™ ganglion Aorticorenal ganglion
: s | Intermesenteri Renal plexus and ganglion
. (aortic) plexus
2nd lumbar splanchnic nerve
Inferior ;
Thoracolumbar J mesenteric e
spinal cord ] ganglion
N\ Intermesenteric (aortic) plexus
Inferior mesenteric ganglion
Sympathetic trunk and ganglion
——"

. Lumbar | Superior Middle ureteric branch
splanchnic | E}Iep)igsasmc Superior hypogastric plexus
nerves

L4 Lumbosacral trunk-
> " 8 Sacral splanchnic nerves
L A 7/ e (branches from upper sacral
5 | N - sympathetic ganglia to
L ) hyp ic plexus)
- ’
1 ‘ Eeyri\)/gfasmc Gray ramus communicans
/ S Hypogastric nerves
S2 splanchnic Inferior i Lumbosacral plexus
hypogastric
Sacral nerves 4 . ]
Fal'coid N (pelvic) plexus . Pelvic splanchnic nerves
spinal cort Superior rectal artery and nerves
S3 | Inferior hypogastric (pelvic) plexus
o ~ Rectal plexus with peri-ureteric loops and
3 i P——— \ Lo branches to lower ureter
. - [ - N - ~ ani muscle Rectal plexus
4 { - B \ - ——
] i ———~ \
Qhl >

4
. Pelvic splanchnic nerves

I 5P
| L Pudendal nerve

L] Prostatic plexus-




Part Ill: Parasympathetic nervous system

3E. Main effects

Axon of Oculomotor '
preganglionic nerve (lIl) Axon of Oculomotor TARGET MAIN EFFECTS
heuron Ir::::gzngllomc nervel (i Smooth muscle Constriction of
- 3 O_ Eys cells around pupil, adjustment of
] ; pupil and lens lens for near vision
o | Facial nerve\(VII)

< = Lacrimal gland Cells of lacrimal Increase in

From —— "‘\@I/— Salivary and salivary secretions

brainstem /ﬁ glands glands
— To structures \r—‘ " '

N f 3 = /i ) ol ot ard 4 Cardiac muscle cells = Decrease in heart
- ' \ . nack .3 Glossopharyngeal rate
Glossopharyngeal nerve (IX) Heart
nerve (IX) vagus —
) % Ve ¢ ] L | Smooth . Bronchoconstriction
S— - < & e un
5 X) - ) 8 4 muscle cells of
Cell bodies of — bronchioles
preganglionic Parasympathetic \ Bronchiole
neurons (terminal) ganglia <7 |
)_:\ _J Smooth muscle Contraction of
&y ) et cells of digestive digestive tract
tract and sphincters smooth muscle,
. Stomach relaxation of
> Gallbladder sphincters
— To thoracic and
k - abdominal Pancoeos
- viscera Large
intestine
(:‘ Cells of digestive Increase in
W Small glands secretions
intestine
Smooth muscle Relaxation of
cells of urinary sphincters

sphincters

Urinary
bladder

Pelvic
S Pelvic
' IC A nerves
— . =4 Qo
AR To abdominal From <y
— £ i . and pelvic area sa::ra: \
: s spina >

cord




Part IV: ANS of glands

Parietal distribution
A

Visceral distribution
A

White ramus — |
communicans

Gray rami to
anterior primary
rami of all
spinal nerves
for distribution <
to body walls
and limbs
(vasomotion,
sudomotion,
and pilomotion)

Cephalic
arterial

Blood vessels of
visceral structures,
blood vessels, sweat
glands, and arrector
muscles of hairs

Eyeball
(iris)

Carotid

ramus periarterial

Cardiopulmonary
splanchnic nerves

plexus

Larynx
Trachea
Bronchi
Lungs

Liver

Diaphragm
Gallbladder -

Stomach
Pancreas
Spleen

Aorticorenal
ganglion

Superior
mesenteric
ganglion

Large intestine
Small intestine

Inferior Kidney

mesenteric Suprarenal

ganglion (adrenal) gland
Rectum
Internal anal
sphincter

Bladder
Penis (or clitoris)

Sympathetic fibers
————— Presynaptic
Postsynaptic

1 = Greater splanchnic nerve
2 = Lesser splanchnic nerve
3 = Least splanchnic nerve

4 = Lumbar splanchnic nerves

Gonad

=
— = § —

LLECTETII -
il

28%
’

Parasympathetic fibers
—————— Presynaptic
— Postsynaptic

Cranial
para-
sympathetic
outflow (via
four cranial
nerves)

Sacral

parasympathetic
outflow (via pelvic
splanchnic nerves)

1 < ganglion
&

Innervation via

Ciliary ganglion
@ ry gang

@ Pterygopalatine ganglion

cranial outflow

Otic ganglion

Submandibular

Eye

(iris,
ciliary
muscles)

Parotid
gland

Kidney

Small intestine
Proximal large
intestine _ -~ 7,

Bladder .

Penis (or ,

clitoris) ! Innervation via
. sacral outflow

‘@ Y Lacrimal gland
Nasal, palatine,
(_ and pharyngeal

" glands

Sublingual and

submandibular
glands
i
s e
""""" 1
!
y
i
A ]
-== oo
! 1
Larynx ', .
Trachea , /
Bronchi ,;/ ,’
Lun, A 7
R~ SO .
Liver o~

Gallbladder .-~ .~

Stomach by
Pancreas 7
.

Left colic

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

1
1
[

1

Distal large intestine
Rectum
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Part IV: ANS of eyes

Sphincter pupillae muscle Oculomotor Accessory oculomotor
Short ciliary nerves (paras?/mrathetic) (Edinger-Westphal) )
Dilator pupillae muscle root of ciliary ganglion  nucleus (parasympathetic)

Ciliary
Ciliary muscle

: —Superior colliculus

Lateral
geniculate body

Optic nerve (I1) /

Nasociliary nerve nerve (Vq)

!

!

!

!

!

!

!

|

Long ciliary nerve Lo i
Trigeminal H

ganglion

/!—Tectospinal tract

Nasociliary (sensory)
root of ciliary ganglion

Internal

Sympathetic root of ciliary ganglion carotid plexus

Thoracic part
/of spinal cord
Ophthalmic artery I | 2

nterna
carotid artery

Superior cervical sympathetic ganglion

1st thoracic sympathetic trunk ganglion/

Preganglionic
sympathetic
c)t,eIIFl))odies
in inter-
mediolateral
nucleus
(lateral

horn) of gray
matter

Gray ramus communicans/ /

Afferent fibers White ramus communicans/

—————— Visual pathway

T1 spinal nerve
==semeemem= Descending pathway
Dorsal root ganglion

Preganglionic parasympathetic fibers

—————— Postganglionic parasympathetic fibers

Preganglionic sympathetic fibers I\Tﬂjﬂv
o
% =

—————— Postganglionic sympathetic fibers

§ympathetic nervous system
House # 1 = lateral horn of grey matter
@thoracolumbar outflow (thoracic)
House of = Preganglionic sympathetic neurons
--> Preganglionic (presynaptic) sympathetic fibers
Road = 1. Anterior root
2. Spinal nerve
3. White ramus communicans
4. Sympathetic trunk

House # 2 = Superior cervical sympathetic ganglion (synapse!)
House of = Postganglionic sympathetic neurons
--> Postganglionic (postsynaptic) sympathetic fibers
Road = 1. Internal carotid plexus @Internal carotid artery
2.1 Long ciliary nerve
2.2 Sympathetic root of ciliary ganglion
1. Ciliary ganglion (pass)
2. Short ciliary nerves

Targets

1. Ciliary muscle
2. Dilator pupilae muscle 30



Part IV: ANS of Lacrimal & Mucous gland

T Sympathetic nervous system

Mandibular nerve (V3)

Greater petrosal nerve

Chonizmpenlinerss House # 1 = lateral horn of grey matter

Trigeminal nerve (V)

/ Facial nerve (VI @thoracolumbar outflow (thoracic)

Otic ganglion
Lingual nerve
Maxillary nerve (V;)

Nerve (vidian) of pterygoid canal (intermediate nerve)

e House of = Preganglionic sympathetic neurons
--> Preganglionic (presynaptic) sympathetic fibers

Pterygopalatine ganglion

Lacrimal gland

(> Road = 1. Anterior root
N = .
Descendlng palatine nerves, O or e T P " 2' Splnal nerve
oo \ ; - / /. / 3. White ramus communicans
s f 4. Sympathetic trunk
(‘-f) '}:, / il
‘f nerve . . . .
(j\__'_' . _\G'o_ssc]pharvng:aﬁnerve i3 House # 2 = Superior cervical sympathetic ganglion (synapse!)
Greater i = - uperior cervical sympathetic ganglion . . .
aine nrves | 7 /,T S House of = Postganglionic sympathetic neurons
I 4 and T2 spinal nerves . . . . .
Submandibular ganglion— gl | _horcie --> Postganglionic (postsynaptic) sympathetic fibers
( A i ‘ ZOIrna H
SR, | ¢ ’ Road = 1. Internal carotid nerve
‘#25" 7 | e 2.1 Deep petrosal nerve ---> lacrimal gland
SRR | 3. Nerve (vidian) of pterygoid canal
Submandibular gland White Gray . .
Facial artery Rami communicantes :gezc)n’(tral Eygg?)tgr}?ct)incic cell 4. Pterygopalatlne gangllon (paSS)
iy el carotd arery intemedioltrs 2.2 External carotid plexus @External carotid artery
External carotid artery and plexus horn) of gray .
Common carotid arter, matter ---> Mucous gland @ nasal, palatine, and pharyngeal
Z{N-/Jg; s Preganglionic sympathetic fibers 3. MaXI"ary artery

== == mm Postganglionic sympathetic fibers
s Preganglionic parasympathetic fibers
== == == Postganglionic parasympathetic fibers

Targets 31



Part IV: ANS of sublingual & submandibular (salivary) gland

Ophthalmic nerve (V)
Mandibular nerve (V3)
Otic ganglion

Lingual nerve

Maxillary nerve (V;)

Nerve (vidian) of pterygoid canal
Pterygopalatine ganglion

Lacrimal gland

Posterior nasal nerves 'xl’ s
d.}““.’ /MaX|IIary
' H \‘ artery

Ay ’\' 4

Greater

Palatine nerves
Lesser

Sublingual gland
Submandibular gland
Facial artery

Lingual artery

1 rl\ -

i
// 7 ).
Internal |
}‘ carotid /
A nerve
B -
- N

Trigeminal ganglion
Deep petrosal nerve

Greater petrosal nerve
Chorda tympani nerve
Trigeminal nerve (V)

)

Facial nerve (VII)
(intermediate nerve)

Superior salivatory
nucleus

\Glossopharyngeal nerve (IX)
Superior cervical sympathetic ganglion
Sympathetic trunk

T1 and T2 spinal nerves

/Thoracic
| spinal
‘. cord

A

/ Dorsal
/ root

White Gray
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== == mm Postganglionic sympathetic fibers
s Preganglionic parasympathetic fibers
== == == Postganglionic parasympathetic fibers

§ympathetic nervous system
House # 1 = lateral horn of grey matter
@thoracolumbar outflow (thoracic)
House of = Preganglionic sympathetic neurons
--> Preganglionic (presynaptic) sympathetic fibers
Road = 1. Anterior root
2. Spinal nerve
3. White ramus communicans
4. Sympathetic trunk

House # 2 = Superior cervical sympathetic ganglion (synapse!)
House of = Postganglionic sympathetic neurons
--> Postganglionic (postsynaptic) sympathetic fibers
Road = 1. Internal carotid nerve
2. External carotid plexus @External carotid artery
3.1 Facial artery ---> submandibular only
3.2 Lingual artery

Targets
1. Sublingual (salivary) gland
2. Submandibular (salivary) gland
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mmm= Preganglionic parasympathetic fibers

== == == Postganglionic parasympathetic fibers

Rami communicantes

Part IV: ANS of parotid (salivary) gland

Sympathetic nervous system

House # 1 = lateral horn of grey matter
@thoracolumbar outflow (thoracic)
House of = Preganglionic sympathetic neurons
--> Preganglionic (presynaptic) sympathetic fibers
Road = 1. Anterior root
2. Spinal nerve
3. White ramus communicans
4. Sympathetic trunk

House # 2 = Sup’ cervical sympathetic ganglion (synapse!)
House of = Postganglionic sympathetic neurons
--> Postganglionic (postsynaptic) sympathetic fibers
Road = 1. External carotid artery
2.1 Maxillary artery
2.2 Superficial temporal artery

Targets
1. Parotid (salivary) gland
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