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95Uy WIsuLigy sympathetic nervous system Lag
parasympathetic nervous system 1o

93U"Y efferent pathway, sympathetic trunk ¥84 sympathetic
nervous system 1)

95U efferent pathway 83 parasympathetic nervous system 16

95U18 plexus of ANS wag Afferent pathway of ANS e

Introduction

Sympathetic Nervous System
Efferent sympathetic pathway

- sympathetic ganglion

- nerve fiber of sympathetic trunk

- fiber of distribution
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- accompanying nerve
- accompanying blood vessel
- direct visceral branch
- sympathetic trunk
- cervical part
- thoracic part
- lumbar part
- pelvic part

- branches of distribution from the sympathetic trunk
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1. 95U18 WibuLigy sympathetic nervous system Lag
parasympathetic nervous system 1]
2. 95U18 efferent pathway, sympathetic trunk ¥89 sympathetic
nervous system 1)
3. 85U efferent pathway 84 parasympathetic nervous

system 1)
4. 95U18 plexus of ANS Way Afferent pathway of ANS 1
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AUTONOMIC NERVOUS SYSTEM

NERVOUS SYSTEM enauuUseanleiiu
1. Central nervous system (CNS) Usgnausig brain wag spinal cord.
2. Peripheral nervous system (PNS) Usgnausae
- Cranial nerves 12 @
- Spinal nerves 31 ¢
- Autonomic nervous system (ANS)
- Sympathetic nervous system

- Parasympathetic nervous system

AUTONOMIC NERVOUS SYSTEM (ANS)
ANS synonyms #9114 functional expression Ju
- Involuntary nervous system %30
- Vegetative nervous system %390

- General visceral efferent system (GVE)

Efferent pathway 983 ANS Us¥naunae neuron 2 4ila (two-neuron chain).

1. Preganglionic neuron (first order neuron) i cell body (wag dendrite) aganelussuy
Uszamnans (CNS).  Cell process (peripheral process) vansaulufiu peripheral nerve lﬂéj‘u?jﬂ
1ng synapse AU postganglionic neuron.

2. Postganglionic neuron (second order neuron) # cell body agﬂu autonomic

ganglion agjuaﬂ CNS wazidl unmyelinated axon (peripheral process) 1‘1J§ufcj®‘171l effector cell.

Effector cell ¥a3 ANS & 3 %in
- smooth muscle cell
- cardiac (heart) muscle cell

- glandular (secretory) cell
ANS wvalu 2 syuu fe

1. Sympathetic nervous system (thoracolumbar division of ANS).

2. Parasympathetic nervous system (craniosacral division of ANS).
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N5YUYes ANS diulvgiis 2 syuuvhaunaurauiy (integrate) Litelnsanigegluaniiey
homeostasis #4991391NInSeiUY (antagonistic type) PRsyUUNTeImMENINTEAY (excitatory)
a o Y Ao g . . Y 1 1 LY Y Y . v v < dy

dnsruuhmthNgugs (inhibitory) Megadu ilagnnsedumessuy sympathetic TS Wuwag
gndugdenneseuy parasympathetic iWutias viaviane 2 szuuhwthiwmileuiufenseguln
nauLielEunAfuwsnsEAuNauLoAuavyaiy (reciprocal type) A9Eadu  NaNuLiaaum)
nqu dilator pupillae AuAlAg  sympathetic yilvgsusnvenelwgWu  wavngu  sphincter
pupillae AIUANlAEIZUY parasympathetic ¥ilgumanas wenanuiuiifiniuaulneszuule

= o« = | | a
JEUUNTANENTEUUAEIRY ANS  (on-off type) BE1uduIUINYBIvaDALAnAIUANLALTEUY

sympathetic.

Sympathetic nervous system

Jusyuulugunn waviinisnsgarenineniisyuu parasympathetic ﬁmﬁwﬁmmu
mMshauesseuie ﬂéﬁmﬁmuqﬂ (arrector pili muscle) nésiiovesntivasadon ila Uen
wazeTeaznngludy 9.

Efferent sympathetic pathway

Preganglionic fiber 983 sympathetic system Huila splanchnic (visceral)
efferent fiber. @4ludoanu191n spinal cord SeMinasesu Tq- Ly (3o L) Efferent fiber wanid
c??aéfummﬂ preganglionic neuron Tu lateral gray column @83 spinal cord.  {1U8NYI ventral
nerve root LUudle ventral ramus 9849 spinal nerve fifeados.  Fiber L‘Iﬁdﬂ‘ﬁl,wﬂaaﬂﬁ]’m ventral

ramus tJu white ramus communicans Uy medullated fiber) L“i’mﬂqj ganglionated

sympathetic trunk.

v '
a )

Preganglionic fiber @ugny postganglionic neuron (lu ganglion W83 sympathetic
trunk. %501 gangliated plexus fdendosiu trunk) waz preganglionic fiber wilnduena synapse
fiu postganglionic neuron wawmjmﬁumﬂﬁﬁ sympathetic effect N5¥187T19U.

Fiber fiananfieanain thoracolumbar segment 283 spinal cord JEMEARBTLUY
LAYANEIINADAAIINETIVEY vertebral column sausaufudy sympathetic trunk wazlinguues

neuron L3N ganglion ’e)guJ'L‘fJu'izEJ% 9.

Sympathetic ganglion Usgnausig

1. Paravertebral (central) ganglion ganglia Lwdﬂﬁiﬂﬂﬁuﬁﬁ’m cord é?u 9 (intergang-

g a [

lionic ramus) 44AnT1N ascending war descending fiber Mmewniidufinlu ganglionated
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sympathetic trunk Sﬁu 2 9714 vertebral column.  Sympathetic trunk W#aze19 8 ganglia 41u2u
21 viso 22 du.
- Cervical part 31 3 ganglia
- Thoracic part & 10 %39 11 ganslia
- Lumbar part i 4 ganglia
- Sacral part 8 4 ganglia
fivanwanawes trunk Taesazdenude communicating strand #sasuiuLdu ganglion
PBIRTINAN NUIRD coccyx L38n ganglion impar.
Uanguwresusay trunk vessieind cranial cavity g form Ju nerve plexus 58U
internal carotid artery uaglULIvDILULarlaIUEUNUSAU cranial nerve UNGLEL.

MABAAIINENIUBY sympathetic trunk 1afin1s communication S¥#ine trunk 2 d19entiu

Uangand (caudal end) ¥84 trunk 8138N15AAFABHINUUN.

2. Prevertebral (collateral) ganglia Wuduiusegiu prevertebral plexus vu1Alvgj10s
thorax wag abdomen 1389dInI¥AN8AULINNTT paravertebral ganglion.  Ganglion il
Snunnly segment.  wildledu fiber mudraznsvasluidsusazerznienduvate ez
AU AUN9ESTIMeN. (@ w3y terminal ganglion Aiwusguenvieagluniweseioizanely

Jadu ganglion Y84 parasympathetic system).

Nerve fiber
Nerve fiberli sympathetic trunk ﬁﬁwﬁm medullated (myelinated) uwag
nonmedullated (non-myelinated) Usznaunay
- WIN preganglionic fiber Plesszning CNS Ay sympathetic trunk Ju
medullated fiber wagilaurmannin somatic efferent fiber.
- Fiber ﬁ&gaﬁummﬂ nerve cell lu sympathetic ganglia t38n
postganglionic fiber.
Tnevluidusdn nonmedullated %38 medullated s AdnuINySee1anUUIEILTY
medullated. wagu1sd@iudu nonmedullated.
- uaN3N efferent fiber AINE1ITAU Gl medullated waz

nonmedullated afferent fiber Fsnwulaly ramus communicans, Tu interganglionic ramus wagly

WIUSANN 9 AWBARIA sympathetic trunk.
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White ramus communicans

wanidu ramus communicans Aufa3e sy efferent fiber vosiunsioszning
CNS AU sympathetic system.

White ramus Usgnaumig medullated fiber au1aLan ﬁyjﬂéfummﬂ ventral ramus
Y93 spinal nerve 55AU Tq - Ly (W39 L3).

Fiber 84 white ramus Sduuszneuitddaulumn efferent (preganglionic fiber).
waziunsdiuduy splanchnic afferent ¢e.  wan efferent fiber T white ramus gHUDDNIN
CNS 914 ventral root. @ afferent fiber LSZJJ'lgj CNS 1119 dorsal root U84 spinal nerve.

Fiber awnidnluy ventral root My axon w83 nerve cell lu lateral grey column

Y9 spinal cord. MAINANDABBNANA  ventral root, ventral ramus War white ramus

. v " ngu 1 Qy " . [ [~
communicans ka7 fiber Waﬂuaauiumazauqmiau 9 \Wwaalu sympathetic ganglia.  wagdmdu

(%
a

preganglionic fiber ¥89 sympathetic system %a%auqmlﬁ 3 LUUMEAUAD
1. mf\]élufjms[,u ganglion ﬁagjiﬂﬁﬁu ramus.
2. mwamsﬁuuw‘%aaqmﬂﬂé eanclion zFUBw.
3. 913NULAY sympathetic trunk lﬂgutjm'ﬁl nerve cell ¥84 collateral ganglion

'
[ YK

] s
NFUNUTNU.

Interganglion ramus of the trunk Ju ramus Messzning paravertebral ganglion WIN
fiUsenausieg white wae grey fibers losRnsasewing sanglion.
2N white fiber Usznaume
- Splanchnic efferent fiber finearuTuuuvioasas. Tug ganglion flagwnilonie
Fndumlafidunendn sympathetic trunk.
- Splanchnic afferent fiber #1ulUs s connecting cord wag ganglion VL"LJE,j dorsal
nerve root La¥ spinal cord.
WaN grey fiber Ju axon w84 sympathetic ganglion cell (Ju postganglionic fiber) 7
NoARTUTUVEERINY sympathetic trunk Aewufiifuazienain trunk 14 target organ.
Fibers of distribution
Fiber 801210 sympathetic trunk 1§ 3 n14 Ao
1. yeonsuluiu spinal nerve (grey ramus communicans) %39 cranial nerve
VLA
2. vonsmlufiu blood vessel.

3. wanuu visceral branch Tagnsa.
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Accompanying nerve

Fiber 84 sympathetic trunk finensiulufu nerve 3u 18U posteanglionic fiber 7
Julunanan nerve cell 99 paravertebral ganglion.

fusaisue fiber wuuiursuumensaulufu cranial nerve vaduudansyangld
AULYLYeT cranial nerve t. Tngvimildu vasomotor, pilomotor Wag sudomotor fibers.

Fiber afindningjaznssanglufu  spinal nerve waz form  Huuvuwes
sympathetic trunk #i36n31 grey ramus communicans. (A7131334 grey ramus communicans i
fidufnsiaiu CNS willewsgns white ramus communicans UagAuANE193IN white ramus 80
9819 AoeeAUsENauaDe grey ramus a@ulugidu non-medullated fiber wagdl fiber unsdIdu
medullated vuaLan).

Grey ramus led@nRasenINg sympathetic trunk AU spinal nerve Vgﬂlﬁu (du

white ramus wWulawW1y Ty - Ly) wazmsiiesivesiuldifuszifouenaazunain ganglion wisun

M interganglionic ramus kare1RvzdNNIMTLEUNEAlUTU spinal nerve duLAEIRUTIRE
Tnalfes. A9l spinal nerve W@Wnilee13lASU ramus 31 ganglion “aN8ow.
US18U thoracolumbar region 73 white wag grey rami lag grey ramus MaaLL

g spinal nerve lushuwsiiag proximal N1 white ramus.

Accompanying blood vessel

Huususiiuenesnaingiusng 9 ves sympathetic trunk ududnluduiuderiu blood
vessellnalfiss.  vealun1u blood vessel Tag form 1Uu plexus 98U ¢ blood vessel ety
(perivascular plexus). wazluiFsseozing f ANULYINTDINARALEDN.  Fiber iinidu

postganglionic axon ¥4 splanchnic efferent cell Tu paravertebral ganglion.

Direct visceral branch
INWFATTEAUYD sympathetic trunk A® cervical, thoracic, lumbar wag sacral.
zueniiuteantud viscera lnenu plexus Ld@uneu visceral branch a1n trunk wianildulng
Usenouse preganglionic fiber #33zlU synapse fiu postganglionic neuron 7iNszaeiuoLYIs
Y

Tafuszieunu visceral branch wag plexus.
& postganglionic cell sauviuegdungulngjauanunsa dissect Id.  Ganglion
TuazitelSenu coeliac ganglion, mesenteric ganglion tJumu. updeadlalAdaLuIng
. I . 5 1 PR y) 1 = (% gj al v o
ganglion cell NTg31WBEYAY Vvisceral branch Uu neunduazaulus plexus. MUY LIYNNTITINAT

Fananiiin "diffuse gangliated plexus".
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Preganglionic fiber synapse iU postganglionic neuron @1 pathway U84 direct
visceral branch, wagMIAAUTINEAYINEYRY  postganglionic  fiber ‘171|1°1J§i viscera  dnifuxdn
perivascular nerve.

Visceral branch fanammmuniesd splanchnic afferent fiber neasaulUfe.
% fiber dnlngifuwfin medullated ’udn CNS. Teer1u plexus, sympathetic trunk, ramus
communicans Wag dorsal nerve root.  @113U cell body 84 splanchnic afferent fiber ma"]ﬁ
Juvina unipolar neuron. asﬂu spinal ganglion wagil central process lﬂéuqmlu gray matter

Y3 spinal cord.

SYMPATHETIC TRUNK
Cervical part of Sympathetic Trunk
Sympathetic trunk Tuusiaaae Tuidudiudusetuluves thoracic part.  wagldsu

preganglionic fiber 1911A91A thoracic part.

%*1 X = . . *
923893 trunk 138l white ramus communicans
1n8 development a1 cervical part Usznaunay ganglion Seadudu segment.
1 = . [y o v o 3 ] 1 a U A . . . k
wasioandl fusion Ay vlHIUIL ganglion wsazd1sanae 3 8uUAe superior, middle wag inferior
cervical ganglia.
Cervical part ¥84 trunk ’JN’engJ"UU prevertebral muscle waz”adMe carotid vessels.
Usznousme strand 983 fiber N13713 medullated waz nonmedullated Te9321314 ganglia 9@,
" superior Suinsowdng cranium lagneasiuluiukuuses intemal carotid

artery ndinferior fineiaru thoracic part ﬁ%aﬂa\‘izfj thorax.

Superior cervical ganglion
Ju fusiform shape gmUseud 2-5 @4 mqagmz%’qm internal carotid artery,
internal jugular vein Wag cranial nerve 4 gaaving Uaguuwed ganglion agansie posterior belly
v84 digastric muscle Uanganeguszanuseau angle of jaw.
Ganglion iﬁﬂmﬂmﬁwﬁumm upper 4 cervical segmental ganglia.
Middle cervical ganglion
fouadnianuas vary ldnndign envdunaiulilld.  enafluisdiusandidu
inferior ganglion w’%asmﬁu’wm.

[ . A a Y . oA -
Wi ganglion MNNANNNITTINNUVDY cervical segmental ganglia 1 5 wag 11 6.
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v

Tunisunfeg®aiu  inferior thyroid artery 439 artery HulUnas

Y

common carotid trunk (AF3USZAU transverse process 184 C.V. 6).

Cervicothoracic ganglion (stellate ganglion)
sUTaliduduew Jvuelngndn middle cervical ganglion dinfinanns
59Uv84 cervical segmental ganglia 2 Sua9fu thoracic sanglion 2 Suusn (edufl 1 way 2)
vepdimuame cervical ganglion 2 suanssauniulaglaidl thoracic ganglion 138n inferior cervical
ganglion.
Ganglion 5@@ lateral #19 lateral border 489 longus colli muscle $E%I

base of transverse process 984 C.V. 7 v neck of first rib Laznawe vertebral artery wag vein.

Thoracic part of sympathetic trunk

Part ﬁagjwé’wia pleura Uagntme intercostal vessels 99UU az\jwﬁma neck of
rib.  ¥nNasegnsie costovertebral joint ULayy39a190e419 9 vertebrae. Meililosan thoracic
vertebrae Tua 3 fuwan ety Yaneasues thoracic part finseifu lumbar part U3namdasie
medial arcuate ligament.

Ganglion Fastiusazdneiisuay 10 wio 11 Su st thoracic sanglion Suusnuas
ganglion UNwSuEN fuse 59U ganglion Thafewilfs uiuanas ganglion weniiieufuse
interganglionic ramus. Thoracic part A5 fiber dauslmy'ﬁ]u preganglionic fiber Plndeonu1an
spinal cord.  Thoracic nerve wdiagiduds white ramus tUd sympathetic trunk. 1un9 fiber
nentuuwitewdiu preganglionic fiber g cervical part ¥84 trunk uag fiber UduvaAAslUTINAY
lumbar nerve #i 1 way 2 tHu preganglionic fiber lﬂaj lower lumbar Wag sacral parts.

Preganglionic fiber &15UUIad head and neck 88n31n spinal cord s¥AU Tq -
Ty M9ANIUNIY white ramus communicans vL‘IJT;:I;' sympathetic trunk waavealulu cervical part

299 trunk AulU synapse fiu superior cervical ganglion.

Wlalasu sympathetic efferent fiber a1AsAU Tq - T4 (W39 5) MOARIY cervical

sympathetic trunk "ﬁulﬂaj cervical ganglion ¥@uKAY ganglion mdﬁﬁ%lﬁl,lfumaﬂlﬂé cardiac
plexus. WeNAINUEIE cardiac branch lneasalenain thoracic sympathetic trunk VL“LJQ' cardiac
plexus.  d@m3U splanchnic afferent fiber analavzvealuniu middle cervical, inferior

cervical uag thoracic cardiac nerves \1d spinal cord sgfU Ty - Ts.
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NaonlanLaredslza1 ¢ lutewodsu preganglionic fiber 210 lower half 483
thoracic spinal cord. @5 preganglionic fiber MlUldsaienglutoudensiu (pelvic viscera)
41310 upper lumbar nerve.

Upper limb &I preganglionic fiber 21n cord sg6iu T3 -Ty WU synapse Tu first

thoracic way thoracocervical ganglia (813 synapse Tu middle cervical ganglion ¢a8).

Preganglionic fiber #Udes lower limb 3n9nsEy T1o - Lo W synapse 1u

ganglion ﬁa&JU%L’Jm L3 - S3 U84 sympathetic trunk.

Lumbar part of sympathetic trunk
Sympathetic trunk Tu abdomen agvtiisie body 8¢ lumbar vertebrae uag

v 1

medial #i® psoas muscle T19¥BYMAIWID IVC.  Tedgegviadsio aortic lymph node Uanesng
U89 lumbar part agjﬂé’wia common iliac vessels Lagfinsiafu pelvic part.
Lumbar sympathetic trunk #i ganglion 31uaulduiueu Unfusazdedl 4 9u Su

v a

white ramus communicans 910 Ly - Ly (39 3) wazdnd grey ramus Usﬂuagﬂumqﬁ NU

ganglion YWIALAN 158N intermediate ganglion %374 spinal nerve AU sympathetic trunk (@4

wulguSiaes lumbar way cervical regions).

Pelvic part of sympathetic trunk
Pelvic sympathetic trunk agj‘uu pelvic surface U89 sacrum ey coccyx, medial
#10 anterior sacral foramen.
MBUANNEAYRY sympathetic trunk Tes. §uqmimauwaﬂ§qﬂizaﬂuﬁu N
ﬂﬁz@ﬂ%uqmﬁwum sacrum LLag coccyx mﬂﬂ%ﬁﬁmﬁm‘ﬁu ganglion LAEn 138N ganglion impar agj
winsie coccyx w‘%amm%maguq@L“ﬂuﬁaizmﬂﬁ’u.

TmeUnd sacral part ufazdnedl 4 ganglia Lagilvuialdnasainuuasans.

BRANCHES OF DISTRIBUTION FROM THE SYMPATHETIC TRUNK
N13N5¥BVYDILVUIAN sympathetic trunk ALTlA 3 wuuRsnaLLaIRe
1. Accompanying nerve
2. Accompanying blood vessel
3. Direct visceral branch
urazaIues trunk (cervical, thoracic, lumbar wag pelvic part) & fiber nsvaeeanluia

3 LUy
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Branches from cervical part of sympathetic trunk
- Branch of superior cervical ganglion.
1. Lateral branch 18u grey ramus communicans U Cq - Cq W@z CN U9 1
(CN, IX, X, XII).
2. Medial branch

- Laryngopharyngeal branch 14 carotid body way form pharyngeal
plexus $uAU CN IX Lag X.

- Cardiac branch U form cardiac plexus.

3. Anterior branch 1Ju perivascular plexus TaulUAU internal Wag external

carotid artery SIUNULYUIVDIII.
- Branch of middle cervical ganglion.

- Thyroid branch luay inferior thyroid artery Q thyroid Lae
parathyroid gland.

- Cardiac branch.

- Grey ramus communicans Lsih’sj Cq - Cs.
- Branch of inferior cervical ganglion.

- Grey ramus communicans Lsih’sj C7-Tq.

- Branch to subclavian and vertebral arteries.

- Cardiac branch.

Branches from thoracic part of sympathetic trunk

1. Ramus communicans %13 white Wag grey rami @usWusnu thoracic nerve

1ng grey ramus 8¢ proximal N1 white ramus.

2. Medial branch 210 upper 5 ganglia.
- 9lUAY thoracic aorta Lazuvususiu.
- 3931l pulmonary wag cardiac nerve g trachea wag esophagus.
- Direct visceral branch zj pulmonary Lag cardiac plexuses.

3. Medial branch 210 lower 7 ganglia.
- Greater splanchnic nerve 310 ganglia 7 59 w3w 10,
_ Lesser splanchnic nerve 210 ganglia 71 9-10 3@ 10-11.

- Lowest splanchnic nerve 310 last thoracic ganglion.
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Branches from lumbar part of sympathetic trunk
1. Ramus communicans ﬁﬁyjd white Wag grey rami.
2. Lumbar splanchnic nerve 31n lumbar ganglion 1U8s coeliac,
intermesenteric Wa¥ superior hypogastric plexus.

3. Vascular branch.

Branches from pelvic part of sympathetic trunk
1. Grey ramus communicans (l3ifl white ramus) Lsfhgj sacral ez coccygeal
nerve.
2. Medial branch 1{u direct visceral branch q inferior hypogastric plexus
(pelvic plexus) wag sacral plexus.

3. Vascular branch lUn1a median sacral artery LaglyuUIvoILu.

Parasympathetic nervous system
Parasympathetic nervous system (craniosacral division of ANS) Judiures ANS 7
preganglionic cell body agﬂu brain taz sacral region tagdl postganglionic neuron agﬂu cranial

autonomic ganglion %38 terminal ganglion.

Efferent Parasympathetic Pathways

Preganglionic fiber 989 parasympathetic system Ju fiber ¥iln myelinated finonsauly
U nerve siolUil

1. Oculomotor nerve (CN III)

2. Facial nerve (CN VII)

3. Glossopharyngeal nerve (CN IX)

4. Vagus nerve (CN X)

5. Sacral spinal nerve 2-4 (Sy_q)

Postganglionic neuron ¥4 parasympathetic system U334 cranial region sy
cranial autonomic ganglion 4 AagduiusiuLILIYeY trigeminal nerve Ad

1. Ciliary gansglion agjmsﬂu orbit 521374 lateral rectus muscle 9491 Ay optic nerve.

2. Pterygopalatine ganglion agﬂu pterygopalatine fossa.
3. Submandibular ganglion agduusiu lingual nerve.
a

. Otic ganglion 8¢ medial si® mandibular nerve 1@sia foramen ovale.
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d1M3U postganglionic neuron ¥4 vagus Wz sacral nerve 1 2-4 agagnelua Tty

supply L5380 terminal ganglion.

Autonomic Nerves to the Head and Neck

Sympathetic nerve USafAsHe HRUALEATEY preganglionic fiber 970 upper thoracic
region. Synapse U postganglionic neuron Tu superior cervical ganglion. IGERY postganglionic
fiber TUnu cranial nerve TndlAgsnse form vascular plexus neasauluiulauIes internal wag
external carotid arteries.  Sympathetic fiber U%Laﬁuﬁﬁl,wuﬂmgm smooth muscle of eye,
lacrimal gland, gland of oral and nasal mucosa a¢ salivary gland.

Sympathetic nerve ilUgiusna eland maaﬁwzﬁaﬂmﬁﬁmﬁwﬁmuqm diameter ¥89
Maamﬁamﬁ'ﬁy&a gland Wia"ﬁjl?u 1m8 normal sympathetic tone 83 smooth muscle vodvaen
Benviwthil maintain lumen vowmaeaienlviegluniy partial constricted state. a1
sympathetic tone anasagiinlivaonden dilate wazandl sympathetic impulse Wy vl
NaBALAEA constrict uaﬂmﬂmuammmawaamﬁamLLé’aé’J’aLg&N myoepithelial cell 578

Parasympathetic nerve Tiassuinafsueiiduiuiinan presanglionic fiber fisauluiy
oculomotor, facial wag glossopharyngeal nerves. 1ng

- Preganglionic fiber fiduusiu oculomotor nerve (CN 1) 9% synapse Tu ciliary
ganglion 141 postganglionic fiber TU83 smooth muscle v9a.

- Preganglionic fiber fiduusAu facial nerve (CN VII) synapse AU pterygopalatine
ey submandibular ganglia.  Postganglionic fiber 910 pterygopalatine ganglion Lﬁym lacrimal
waz nasal glands @21 postganglionic fiber 970 submandibular ganglion L?:EN submandibular
kae sublingual glands.

- Preganglionic parasympathetic fiber 484 glossopharyngeal nerve (CN IX) synapse

Tu otic ganglion. wagly postganglionic fiber WUds parotid gland.

Oculomotor Nerve : GVE Fiber (parasympathetic fiber)

Cell body U84 neuron fduduriuiinues general visceral efferent fiber (GVE fiber) ¥84
oculomotor nerve Ao Edinger-Westphal nucleus (visceral nucleus of oculomotor nerve #5o
accessory oculomotor nucleus) agflu midbrain.  Preganglionic fiber wiahtlaynensaulluiy fiber
3u 9 v8t oculomotor nerve 33081370 midbrain MU ventral surface 1nd midline junction
51378 midbrain iU pons 1W1d orbit 119 superior orbital fissure wagnaalliuwyusves CN i 7
Udes inferior oblique muscle Yo uanenulanudn % synapse iU postganglionic neuron

Tu ciliary ganglion.
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Postganglionic fiber kana1An ciliary ganglion l‘tJQi eyeball 14 short ciliary nerve laging
7eq sclera Guaﬂqﬂmlfﬁﬂﬂiu perichoroidal space (5¢%174 sclera AU choroid) Iﬂéuqmiu ciliary
muscle W@z sphincter pupillae muscle (circular muscle of iris) v (constrict
pupil) wazUTulauddmiugingsrezlng (accommodation).

Sympathetic innervation of pupil of eye i cell body w83 postganglionic
sympathetic fiber agjslu superior cervical ganglion W1lUlu orbit 1ne38 form Wu intermnal
carotid plexus 7lURU ophthalmic artery wemruluusin ciliary canglion (L synapse 7
ganglion) waaslufy short wag long ciliary nerve ?Tuqmﬁ dilator pupillae muscle (radial

muscle of iris) vhutidivenedue (dilate pupil).

Facial Nerve : GVE Fibers (parasympathetic fiber)

Parasympathetic fiber fiduusAu facial nerve (CN VII) & preganglionic fiber U synapse
1u ganglion 2 duf® pterygopalatine az submandibular.

- Postganglionic fiber 910 pterygopalatine ganglion Vi supply lacrimal gland,
glands of nasal, palatine Wag upper pharyngeal mucosa.

- Postgansglionic fiber 910 submandibular ganglion Vi supply submandibular
kae sublingual salivary glands.

Nerve cell Mduguininves parasympathetic preganglionic fiber of facial nerve & cell
body agjﬁlu superior salivatory nucleus (lu lower pons) uagil axon 88A9N brain 114 nervous
intermedius (USad inferior border of pons) neaslUAY facial nerve Lsﬁﬁf;j petrous part V84
temporal bone %14 internal accoustic meatus n8lu bone 1% GVE fiber TUiU 2 wvuswes
facial nerve Ao

1. Greater petrosal nerve ﬁgﬂﬁumﬂuaam genicular ganglion LLazL‘i’haj middle cranial
fossa 174 hiatus of facial canal( hiatus of the greater petrosal nerve).

2. Chorda tympani ugneenain facial nerve n1glu facial canal g991n stylomastoid
foramen Uszanau 5 1. Mea ascending forward Tu facial canal uag Lsi’hzj tympanic cavity N4
posterior canaliculus USIau  posterior wall of tympanic cavity fmmf!"umamsi’f’m incus Wy deep
$10 upper end of the handle of the malleus WazpONAIN petrous portion (tympanic cavity)
Y9 temporal bone 19 anterior canaliculus %ﬁagjﬁ medial end of the petrotympanic fissure.

Greater petrosal nerve TrinudlUly middle cranial fossa agruldnse trigeminal
ganglion W&1917 U deep petrosal nerve (11 sympathetic fiber 21n internal carotid plexus)
W lulu pterygoid canal (5¥1i19 anterior wall 89 foramen lacerum iU pterygopalatine

fossa) WU nerve to pterygoid canal (Vidian nerve), nerve fiber flanann greater petrosal nerve
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CETCTRIST synapse iU postganglionic neuron Tu pterygopalatine ganglion @u fiber 499 deep
petrosal nerve AENOANIU ganglion TUlnelyl synapse. mﬂu%muﬁ fiber sﬂaﬂﬁ’jﬂ greater gy
deep petrosal nerve ag distribute TUiULUWIUBS Mmaxillary nerve LLaz?:uqmﬁ lacrimal ¢land,
glands of nasal, palatine e upper pharyngeal mucosa.

Chorda tympani branch of facial nerve Usznouniy GVE fiber (L?;m submandibular
ey sublingual glands) wag SVA fiber (Fmihiivh sensation of taste 99 anterior 2/3 of
tongue) 1a3A1N8NAIN temporal bone wamenll medial e spine w84 sphenoid bone uag
join U lingual nerve Tuuiiial infratemporal fossa. ot parasympathetic preganglionic
fiber aznensluiu lingual nervelu infratemporal fossa waglenesnan lingual nerve M9

Usu submandibular ganglion (ganglion ‘f:asjuu hyoglossus muscle 1nd posterior border vo4

'
=

mylohyoid muscle) ety synapse iU postganglionic neuron i ganglion ‘f‘i Feagln
postganglionic fiber VL‘UL?;{EN submandibular, sublingual
uaz lesser lingual glands ®13%U14 fiber ¥89 chorda tympani wuld synapse AU postganglionic

neuron ﬁagjmﬂu stroma 284 submandibular gland #18.

Sympathetic Innervation of Submandibular and Sublingual Salivary Gland
Sufuan upper thoracic spinal cord synapse fiu postganglionic neuron Tu superior
cervical sympathetic ganglion wagll postganglionic fiber lUfU nerve plexus 59U facial artery
LLaSLLsuuwmﬁugj submandibular wag sublingual glands fwaluan salivary secretion (?iﬂmiﬂ‘ﬁm

AUNAYBY parasympathetic effect i1l salivary secretion LiNT1).

Glossopharyngeal Nerve : GVE Fibers (parasympathetic fiber)

Parasympathetic fiber 989 glossopharyngeal nerve é]"ﬁé’fumﬂ GVE, neuron 7l cell body
ag/lu inferior salivatory nucleus (lu upper medulla oblongata) Iwdeenan brain stem 3wy
fiber Su 9 V84 CN IX 1179 ventral surface U89 medulla oblongata waztluuvusuenaonain CN
IX aseusadlndiu CN IX Tndeenng jugular foramen 138A tympanic nerve.

Tympanic nerve (GVE fiber) w84 CN X noan1u canal 1&n 9 w1g tympanic cavity uaw
form tympanic plexus (lu petrous part of temporal bone) WaqLenNaoNA1A plexus AL lesser
petrosal nerve.

Lesser petrosal nerve 880310 tympanic cavity 919 foramen Wan 9 ﬁaq lateral 19
hiatus of facial canal 11lUlu middle cranial fossa ud18anaIN fossa N9 foramen ovale %39
canaliculus innominatus auqmim‘alfﬁﬂﬂ synapse iU postganglionic neuron lu otic ganglion (agj

medial #i8 mandibular division 484 trigeminal nerve Ushu7suliaaanaIn foramen ovale).
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Postganglionic fiber 910 otic ganglion neasauluiy auriculotemporal branch 894

mandibular nerve q parotid gland imth?ldu secretomotor fiber.

Sympathetic Innervation of Parotid Gland
i1 preganglionic fiber 910 upper thoracic spinal cord WlU synapse lu superior cervical
ganglion walit postganglionic fiber Udes parotid gland 13 plexus 38U maxillary artery Fadl

HaviNl secretion anadllesanyinliflin constriction UraRALBATINLAYY gland.

Vagus Nerve : GVE Fiber (parasympathetic fiber)

Parasympathetic fiber 984 vagus nerve L?:EN thoracic wa¢ abdominal viscera ﬁgwm
anuedvazlu pelvic region. lu thorax preganglionic fiber 983N pulmonary, cardiac uag
esophageal plexuses U synapse iU neuron Faiaedly terminal ganglion. (intramural ganglion)
ﬁagjmalumﬁfwaﬂﬁﬂa, vaanaumelauazvaenemnsanily short posteanglionic fiber ﬁuqmﬁ
néanierila néuilonaenaumelauaznasnems.

Tu abdomen preganglionic fiber fdudnludes stomach usidulugnu celiac plexus
ey plexus u 9 U19LAes (subsidiary plexus) tU synapse Tu terminal ganglion ﬁayjmdumﬁfwaa
intestine (R44A transverse colon), liver, pancreas LLasmﬂﬁdﬁul‘Uﬁ kidney Y.

Terminal ganglion B BALEIMTBEULUWAY postganglionic fiber ¥4 sympathetic
system TnideceTeaviiy 9 Tngagsuiuiu plexus 2 ngu Ao

- Plexus of Auerbach (myenteric) aguj'iwidm‘i circular Wy longitudinal layer U84
muscular coat.

- Plexus of Meissner (submucosal) asﬂu submucosal layer

(%
Y

e 2 ﬂaq'mwuagjmaammmmmaammﬁummsmﬂ esophagus 94 internal anal sphincter.

1% '
a !

Postgansglionic fiber 910 ganglion mﬁﬁﬁﬁ%uwﬁuuazau@mw smooth muscle Wag g¢landular

epithelium Y8393zt

Sacral Parasympathetic Fibers
A9AUIN sacral segment 2-4 U84 spinal cord WUEBNTIMAU ventral ramus 909 spinal
A A [ [d . .
nerve MNgIvad form LU pelvic splanchnic nerve.
Preganglionic parasympathetic fiber 310 pelvic plexus ?qumiu terminal ganglion ﬁagﬂu
a7 pelvic viscera 310 ganglion wiaili postganglionic fiber laemssgodensiu 9 laun

urinary bladder, descending colon, rectum LL&e accessory reproductive organ.
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Plexuses of Autonomic Nervous System

Plexus 909 sympathetic system sinnensiuluiunasniden @y internal carotid plexus,
external carotid plexus, inferior thyroid plexus, vertebral plexus, subclavian plexus Wag
pharyngeal plexus. 1{u perivascular plexus TiAnaNAUENTUSTZNINT cervical sympathetic
branch /U blood vessel &aiiu3gnns distribution e nerve wihiiusinlid ganglion cell UzUu
wazdlvgidunin postganglionic efferent way splanchnic afferent fibers iviwiiiiu
vasomotor fiber TUffmasnideniiy g suvanuwoiy widulvgaverfenasndondumaniu
Tudetewsing o

Perivascular plexus Snumridldomuduiugiu aorta lu thorax way abdomen Tngnensau
lUAULILIAY 9 ¥99 aorta. d1m3U blood vessel w94 limbs waz peripheral vessel U
vasomotor supply 3910 postganglionic fiber U peripheral branch 984 spinal nerve.

Prevertebral (138 collateral) plexus Ju plexus U89 ganglion cell e wulu thoracic,
abdominal tay pelvic cavities 1t cardiac plexus, coeliac plexus, hypogastric plexus Dusu
31N plexus wanidluausldides thoracic, abdominal Wag pelvic viscera svvaendend
RAeateddnouausdinensonan plexus waniinidnwazdu perivascular plexus nealunamuu
vowaendenvunlng wasiidedenauuntuiues artery ety fatusausiioanann prevertebral

plexus Usgnaumieyis sympathetic wag parasympathetic fibers nonluidssaTuazag o sauiu.

Afferent Autonomic Pathways

Efferent autonomic fiber ‘1'71'1‘1JL§EN viscera Way blood vessel azil afferent fiber 210
ofenzmantiunensiudie Son afferent fiber Wianidn GVA fiber w3e autonomic afferents.
Nerve fiber wianilfu peripheral process 904 unipolar cell lu spinal waz cranial ganglia U
91 wawdl central process aALi1g CNS.

Peripheral process #lu myelin fiber wuIs1a 4 3o nonmyelin fiber axdinis
distribution s2ulUfiu pre- waz postganglionic fiber w89 parasympathetic way sympathetic
division w9 ANS usliid1ly synapse Tu autonomic ganglion, Uanewes autonomic afferent
nerve fignuaizsng 9 fufeenafiuuuu knob, loop, ring Wae tendirl-like endings warutnssd]
capsule ﬁ:u W91 pacinian corpuscle Fanuldvinaves viscera, epithelial lining, serous covering
waNtIviaonden.

Afferent fiber wanihdudrunilevas visceral reflex. Unfazladfuluiesesiu consciousness
LLazL%a’i’lﬁ’mﬂ’]ﬁﬁ’] visceral sensation 14U hunger, nausea, sexual sensation, rectus distension

Jusuuenandldaeat visceral pain Ag Feo1auu true visceral pain 139 referred pain.
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UnAnu GVA iber Tu CN X, IX (@1anulu CN Bumae) waz So_q (lUam pelvic splanchnic
nerve) war T1 - L3 (&93y distribute S efferent sympathetic nerve 91lUg viscera wag

blood vessel) dw5u cell of origin 984 fiber Walag# sensory ganglion v nerve lagyly

Y

afferent fiber i52ulUAU pre- uaz posteanglionic fiber ¥a4 sympathetic system fin1sdagaidu

[
a

segment wavdugalu spinal cord seAuLfaiu preganglionic fiber ¥as efferent pathway 1 .
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