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CENTRAL NERVYOUS SYSTEM
{Brain - Spinal Cord)

L L]

BRAIN SPINAL CORD
Protection: Skull Protection: Vertebrrae
Merves: Cranial {(12) Merves: Spinal (31 Pair)
Function HNumhber Location Mo. of Pairs

Motor 5 Cervical 8

Sense 3 Thoracic 12

Motor’Sense 4 Lumbar H

Sacral ]

Coccyx 1

PERIPHERAL HERVOUS SYSTEM (PHS)
(Extention of Central CH%)

SOMATIC SYSTEM AUTOHNOMIC SYSTEM
(Reacts to Outside Stimuli) (Maintains homeostasis)
SYMPATHETIC SYSTEM PARASYMPATHETIC SYSTEM
Origin: Thoracic/Lumbar Origin: Brain/Sacral

Response: Imvoluntary Response: Mormal



OoCULOMOTOR
NERVE

TROCHLEAR
NERWVE

TRICEMINAL

ABDUCENS
HERVE

FACIAL

NERVE VESTICULD-

COCHLEAR
MERVE
f GLOSSO-

PHARYNGEAL

NERVE HYPOCLOSSEAL

vVACUS NERVE
i NERVE
MEDULLA
OBLOMGATA
ACCESSORY






Olfactory bulb

Olfactory tract

Optic n. (CN I1)

Oculomotorn.
(CN I111)

Trochlearn.
(CN V)

Trigeminal n.
(CN V)

Vagus
(CNs X)

Spinal accessory n.
(CN X1)

Abducent n.
(CN VI)

Trigeminal ganglion

Ophthalmicn.
(CN V)

Maxillary n.
(CNV,)

Mandibularn.
{CN‘Ua}

Facial n.
(CN VII)

Vestibuloacoustic
n.(CN VIII)

o~ ; Glossophayrngeal n.
Hypoglossal n. (CN XII) (CN 1X)
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Cranial Nerve

Olffactory
Optic
Oculomotor
Trochlear
Trigeminal
Abducens
Facial
Vestibulcochlear
Glossopharynx
Vagus
Accessory
Hypoglossal

Popular

Mnemonic

Oh

Oh

Oh

1o
Touch
And
Feel

A

Girls
Vagina,
Ah
Heaven

One of my
Mnemonics

Only
Overgrown
Orangutans
rry

7o
Aggravate
Fat
Vagranis
Getting
Vodka

And
Hamburgers



Cranial Nerve

Fibres

Structures Innervated

Functions

Brainstem NMucleus

1 Olfactory SEensory Offactory epithelium (via olfactory bulb} olfaction 0| -
Il Optic Sensory Retina Vision ————————————— — —— —
11 Oculomotor Maotor superiorfmiddle finferior rectus, inferior obligue, mMovement of eye ball Crculomotor nucleus

lewvator palpebrae.

Parasympathetic

Pupillary constrictor, cillary muscle of eyeball. Both
via the ciliary ganglion

Pupillary constriction
and accommuodation

Cculomotor nucleus

IV Trochlear Motor Superior obhlique mMovement of eyeball Trochlear nucleus
V Trigeminal Sensory Face, scalp, cornea, nasal and oral cavities, cranial General sensation Trigeminal sensory nucleus
dura mater.
Motor Muscles of mastication Opening/closing mouth | Trigeminal Motor nucleus
Tensor Tympani muscle Tension of tympanic Trigeminal Motor nucleus
membrane
V1 Abducens Motor Lateral rectus mMovement of eyeball Abducens nucleus
Vil Facial Sensory Anterior 2/3 of tongue Taste Mucleus Solitarius
Motor Muscles of facial expression Facial Movement Facial Motor nucleus

Stapedius Muscle

Tension of ossicles

Facial Motor Nucleus

Parasympathetic

Salivary and lacrimal glands via submandibular and
pterygopalatine ganglia

Salivation and
Lacrimation

Superior Salivaroty Mucleus

Vil Vestibulocochlear | Sensory Cochlea Hearing Cochlear Mucleus
Vestibularapparatus Proriception of head, Vestibularnucleus
balance.
IX Glossopharyngeal Sensory Eustachian tube, middle ear General Sensation, Trigeminal Sensory nucleus
Caroitd Body, and sinus Chemo/baroreception
Pharynx, posterior1/2 of tongue Taste Mucleus Solitarius
Motor Styropharyngeous Swallowing

Parasympathetic

Salivary glands via the otic ganglion

Salivation

Inferior Salivatory nucleus

XVagus

Sensony

Pharynx, larynx, oesophagus, external ear

General Sensation

Trigeminal Sensory nucleus

Aortic bodies and arch

Chemo/baroreception

Thoracic and abdominal viscera

Visceral Sensation

MNucleus Solitarus

Motor

Soft Palate, larynx, pharynx, upper cesophagus

Speech, swallowing

Mucleus Ambiguus

Parasympathetic

Cardiovascular, respiratory and gastrointestinal
systems.

Control of these
systems

Dorsal Motor nucleus of
WVagus

X1 Accessory Motor Sternomastoid, trapezius Movementof head and | Nucelus Ambiguus, cranial
shoulders nerves
X1l Hypoglossal Motor Intrinsicand extrinsic muscles of tongue Movement of tongue Hypoglossal nucleus




Frontal lobe

Olfactory bulb

Olfactory tract

Optic nerve (ll) Temporal lobe

Optic chiasma

Optic tract
Infundibulum

Facial nerve (VII)

Glossopharyngeal
nerve (I1X)

Cerebellum

Medulla oblongata
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On Olfactory (cn*1) Sensory Some
Occasion Optic (cn 1) Sensory Say
Our Oculomotor (cn ) Motor Marry
Trusty Trochlear (cn 1v) Motor Money
Truck Trigeminal (cN V) Both** But
Acts Abducens (cn Vi) Motor My
Funny Facial (cnvi) Both EBrother
Very Vestibulocochlear (cnvil) Sensory Says
Good Glossopharyngeal (CN IX) Both Big
Vehicle Vagus (CN X) Both Brains
Any Accessory (CN XI) Motor Viatter

How Hypoglossal (cn xi) Motor Viore



¥ Zygomatic Temporal
4 Buccal
Zygomatic
Buccal
Mandibular
A simple method of remembering the courses :
Cervical

of the five major motor branches of the facial
nerve

Motor branches to muscles of facial expression and scalp
muscles



Summary of Function of Cranial

Cranial nerves Sensory Motor PS*
1-Vi function function fibers
I Olifactory Yes (smell) No No
Il Optic Yes (vision) No No

Il Oculomotor No Yes Yes

IV Trochlear No Yes No

V Trigeminal Yes (general Yes No

sensation)

VI Abducens No Yes No
Cranial nerves Sensory Motor PS*
Vil - X1 function function fibers

VIl Facial Yes (taste) Yes Yes
VIll Vestibulocochlear Yes (hearing Some No
and balance)

IX Glossopharyngeal Yes (taste) Yes Yes

X Vagus Yes (taste) Yes Yes

X1 Accessory No Yes No

XIll Hypoglossal No Yes No

(b) *PS = parasympathetic
Figure 13.5b



Hypolhalamus Optic nerve (1)

Mammillary
bodies
Optic tract

Ceculomotor nerve (1)
and nucleus e
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Trochlear nerve {IV)
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— sensory lilkres
—mator libras

Optic (1)
Sensorny : aya

'E“n__ .~ sensory nose
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Trochlear {IV)

motor: suparior

oblique muscla

Abducent (V1)
motor: extermnal
rectus muscle

Trigeminal (V)

asensory: face,

snusas, {eath, atc.

miotor: muscles
of mastication

Cculomaotor (1)
maotaor: all eyve
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Olfactory (1)

%

Faclal (VII) | | Y
s Hypoglossal (XI) | -
of the motor: muscles
lace of the tongue

Intermediate
maotor:

submaxillary and
sublingual gland

SENSory:

anterior part of tongue

and soft palate

Glossopharyngeal (IX)
motor:
pharyngeal

musculaiure
sSensory:
pasterior par
of tongue,
tonsil. pharynx

tract

SeNSOry:

heart, lungs,
bronchi, rachea
larynx, phanynx,
gastrointestinal
tract, external ear

Accessary (X1)
motor: starno-
cleidomastoid and
rapezius muscies



Cranial Nerve Muclei in Brainstem: Schema

Posterior phantom view Crculomotar nerve (1)

Red nuclows

Superior colliculus

Oculomolor nucheus

B AccessoTrochlear nucleussy oculomotors
Lateral geniculate bod {EdingerWestphal) nucleus

Mesencophalic nucleus
of trigeminal nerve

Trochlear nerve {(IV)
Principal

sensary nuclews of Motor nuciews of
trigeminal na

trigeminal nense

Tri nal neve { i
1\-’]% gamglion I:E':E!'?}i
and ganglion
Facial merve (VI
and iculane
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Vagus nerve (X)
Vagus nerve (X) Accessory penve (XI®

Spinal tract and spinat

v Mucleus ambiguus
nucleus of rigeminal neme

Porsterion (corsal) nuclous
Salitary tract nucieus of vagus nerve (X)

Dorsal vagal nucleus Hypoglossal nucleus

inal nucleus
m—— Eiferent fibers ACCESSOrY nerve

E— Afferent fibors iﬂﬁ
HyPOQIOSSa_I' canaf _ / W\ = m— Mixed fibers
Hypoglossal n (CNXII) ; ,1; \ N ~Recknt eviionce

supgest that the accessory nerve lacks a cranial root and has no connection to the vagus neme.
Verification of this finding awalis furdber investigadion
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Cranial Nerve Function
CN 0 - Terminal Pheromone CNS Sensory
CN 1 - Olfactory Smell CNS Sensory
CN 2 - Optic Vision CNS Sensory
CN 3 - Oculomotor Eye Movement (A) PNS Sensorimotor + PSNS
CN 4 - Trochlear Eye Movement (B) PNS Motor
CN 5 - Trigeminal gel-:s‘:;irfn& s PNS Sensorimotor
CN 6 - Abducens Eye Movement (C) PNS Motor
CN 7 - Facial Facial Expression PNS Sensorimotor + PSNS
CN 8 - Vestibulocochlear | Hearing & Balance PNS Sensory
CN 9 - Glossopharyngeal | Taste PNS Sensorimotor + PSNS
CN 10 - Vagus Internal Organs PNS Sensorimotor + PSNS
CN 11 - Accessory Shoulder & Neck PNS Motor
CN 12 - Hypoglossal Tongue PNS Motor
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Nerve Attatchment to brain Exit Foramen Fibre Type Location of cell bodies Distribution
| - Olfactory (Ofactory bulb Cribriform plate SVA Oifactory epithelium Oifactory epithelium
Il - Cptic Optic chiasma Optic canal 554 R=tina Retina
Muculi |1 Extracccular mm.
Il - Oeculomotor idbrain Orbital fissure and Round Foramen GSE+GVE : 3 : :
parasympathetic nuculi lll Constrictor pupull
IV - Trochlear Ilidbrain (dorsal) Round Foramen GSE Muc [V Dorsal obligue mm,
41 - Orbital fissure W1 -G5A /1 - Tigeminal gangion /1 - Eye region
V - Trigeminal Pons \/2 - Round Foramen and Orbital Fissure I -G54 /2 - Trigeminal ganglion \/2 - Upper jaw inc. testh
/3 - Oval Foramen '3 -GBA & GSE /3 - Nuguli \/3-mm. of ach 1
VI - Abducens \edulla oblongata Crbital fissure GSE Muc [V Lateral rectus and retractor bulbi mm,
mm, of arch 2
Mug [1]
VIl - Facial Medulla cblongata Stylomastoid foramen SA +GUE + GSE i ; Subme:dllary and sublingual glands
(Taste - gleniailate ganglion)
Rostral 2732 taste
VIl - Vestibulocochlear \edulla oblongata Inner accoustic meatus S5A ‘estibular ganglicn lWaculas and cristas
Camtid gland
Ganglia [X - SVM
IX - Glossopharyngeal Medulla cblongata Jugular foramen (35E GY/A GVE GSA SVA o Caudal 1/3 taste mm, of arch 2
Muculi ambiguous - mm, ach 3
Carotid body
Thoracic and abdominal organs
X -Vagus hedula cblongata Jugular foramen GSE GUA GVE SVA GRA (Ganglion X - (amongst cthers)
mm, of arches 445 Pharyn and larynx Extemal ear
Kl - Accessory \edulla oblongata Jugular foramen GSE Cenical spinal cord | Trapezius m. &tc
Il - Hypoglossal ”rutﬁdulla oblongata Hypoglossal canal GSE Iedulla nucul X1 ITongue mm.




2\ Cranial MOTOR | SENSORY GSE GVE SVE VA GVA 55A Goh
Nerve Nuclei | Uimitans . 3 2
1 f OCULOMOTOR  EDINGER-WESTPHAL
: | Rectimuscles: | Pupil constriction Eacial
MIDBRAIN , Medial, Sup., Inf. o
| I Levator palpebrae sensation
| i & Inferior oblique. !
| | TROCHLEAR MESENCEPHALIC
! N Superior oblique TRIGEMINAL
| = :
: | |
! - s |
PONS ; n MOTOR TRIGEMINAL PRINCIPAL 1
| Mastication SENSORY !
I |
! =B P N 7 |
! ABDUCENS SUP. SALIVATORY FACIAL :
'v0 Lateral rectus Lacrimation, Facial strength :
| Salivation & |
N 9 VESTIBULOCOCHLEAR .
K INF. SALIVATORY Hearing & Balance :
: (otic ganglion/ |
i parotid gland) i
1 __12 10 9,10 7.9,10 B |
MEDULLA | HYPOGLOSSAL  DORSALMOTOR NUCLEUS SOLITARY TRACT SPINAL
I
l Tongue protrusion.  NUCLEUS OF AMBIGUUS 7: Taste (Ant. 2/3) TRIGEMINAL
: THE VAGUS (also receives
H [~ | SN ST (U — CNs7,9,&10)!
: s 9,10 | :
' | - Cardio-Pulmonary, Swallow, Salivate (9), Gut motility (10) | :
"CERVICAL S S i
SPINAL - | '
CORD ACCESSORY vV
= v Head turn
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