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Postcentral gyrus

Central sulcus
4\\' Postcentral sulcus
niral gyru: s
2 ® Superior parietal
o

lobule

Precentral sulc

' / \ ¢ _' Submarginal
# ~ gyrus
Mi dcle frontal -
gyn f r / ( A \ ;

\
!

gyrus

. Occipital
b : pole

Sx nor temporal ]
S o riof temporal / Cerebellum

mporal pol

oblongata

@x 2

Central Nervous System

% | J 2
R e Corrbollomn
+ /
— A
e Cerebrum /
f

pethalames
‘actery buly

" -~ >,
Pituitarg b
Pons

e Reticular
S Spinad Cord fi t

Medulla
oblengata

Qasyoun Private University

DR.W.Alhalkie




A )

Departments of the central nervous system: : S all (azd) jlgall alud

Brain(encephalon) glell -
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CNS

* Consists of: T Tays
in Corpus
Spinal cord

« Receives input from
Sensory neurons.

+ Directs activity of motor
neurons.

+ Association neurons
maintain homeostasis
in the internal
environment, Spinal cord % |
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Parietal lobe of
cerebral hemisphere

Third ventricle Corpus callosum

Choroid plexus of third
ventricle

Occipital lobe of
cerebral hemisphere
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(encloses third ventricle)
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commissure

Hypothalamus
Midbrain

Optic chiasma
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There are five lobes in the cerebral hemisphere: :(asad dwad ddal) § <) dal Jo 22 gl -
Frontal Lobe s4:>) =

Parietal Lobe )il =

Occipital Lobe A1) =

Temporal Euall =

ha gl il das B aky o)) Insula Bl w

Anatomy of the brain

Frontal lobe Parietal lobe

Temporal

lobe Occipital

lobe

Cerebellum

Spinal cord
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Major sulci and gyri on the faces of the cerebral 43l 3 sl A 1) BB
.hemispheres.

:lateral face (<a sl dagll Ao
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(92¥52) Central sulcus Sl alille
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* precentral gyrusis mass of nervous

tissue anterior to central sulcus Postcentral gyrus

* parietal Longitudinal
* temporal fissure
* occipital
* insula(not visible at surface)
Posterior

Superior view
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Left cerebral Right cerebral
Cerebral Lobes hemisphere hemisphere Anterior
| .

-

[JFrontal lobes
Parietallobes

* five lobes per hemisphere -
H Occipital lobes

* frontal lobe ends at central sulcus and later
sulcus on inferior side

* concerned with voluntary motor AN : ' 1 —Sulcus
functions, concentration, verbal ‘ .
communication, decision making,
planning, personality

* precentral gyrusis mass of nervous
tissue anterior to central sulcus

Precentral gyrus
Central sulcus

Postcentral gyrus

* parietal Longitudinal
* temporal fissure
* occipital
* insula(not visible at surface)
Posterior

Superior view
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Brain Surface Anatomy
LEFT SIDE , 7 RIGHT SIDE
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Components of the central nervous system 4 S sall 4uasd) dlaad) <l e
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Aial) 5 pddl) aadg can Y'Y o () 5S5 Le LIS g $laally Jaiad 1) Banacall don LAY A8dal) A 5 alSaly da) jia dpas LA A
LAY MAS) g daaatl) cpanatt ) Llad) S8 cildas o A gipana

Premotor/Supplementary Primary Motor Cortex

Cerebral cortex Motor Cortex

Central Sulcus

Frontal

Functional Areas
* Primary Motor Cortex
* Voluntary Muscle Mvt.
* Premotor/S.M.C (MAC)
* Planning/Coordination of
Movement
* Frontal Eye Field
* Voluntary Rapid Eye Mvt.
* Prefrontal Cortex
* Executive Functions,
Behavior, Personality

Frontal Eye Field

Prefrontal Cortex
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<lddall 538 | neocortex dasaal) 3 piall A< 3 jsala 2.)*“3 s Cuw gA eﬁﬂ ‘;m Gl gaand) LYA eb.ug\ Y 'Gd\ 3).&5 Jeda
reh Gead) ) ) (e g AL

. Molecular layer 4l 4l 1 -
. External granular layer 4 A 4l 4844 —2

Molecular layer

. External pyramidal layer 4 JLAl) 4 y¢d) ddukal) —3
. Internal granular layer 4da/a) 4yal) 480 —4

2

External
granular layer

3

. Internal pyramidal layer 4lilall 434 ) Adat) —5
. Multiform layer JS&Y) e 48kl —6

External
pyramidal layer

= External band
—

4 ==== of Baillarger

Internal
granular fayer

5

Ganglionic layer
(internal
pyramidal

layer)

= Inner band
= of Baillarger

6

Muitiform layer
(layer of
pelymorphic
cells)

er

Efferent cortical fibers Afferent cortical fibers
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Areas of the cerebral cortex §ledll &8 cilaly
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Lina A g ¢ g8 al) il (Al B ali 2-1-3 a8 Primary somesthetic area 4ls¥) ((amal)) siwal) ualldaly =

sLaal g Jualiall g cblant) g Alad) DU (pa Lgal) Aadl8l) cila glaal) jaudly

gl ualdl daly Glia g dd oY) Aald) ¢ JauY) ) a%i Secondary somesthetic area 4 gill) giwal) (uall daly =
AV Aald) Cald adS h g (7-5 aB ) dgkay) 1)

pndl CBlae Galll Jaudas A A g g S ) alaf Cidlil) A &l 4 23 ) Primary motor area 4ds¥) A ad) dald)  w
Al

Asa g A daly et g dugaad) (DN B a8 8-6 ad) Premotor area &S sl slaf dalyl)

i) S a oo Loyl U giane 8 by dalilly

Functional Regions of Cerebral Cortex

2300 Primary somasthelic Presmotor area
—/_,—" cortox Primary motor arva

Pamary motor
corex

e SOMES IS
assodiation area .
Mator association - $
area 4
A\
\
W \ Y
\I
9\ e

— Primary gustatory
0nmex

Pmary
N area

Werncks area )

Prefromea) ~~4
area
) ; “ / 1
Visual association £ 4 “\
arsa J Vs :u'_ \
Primasy Yoo y r 1 L wmary vl area
visual conex Motor speech —/ / A
arva of Beoca ./
X + | Poutencr end of
. postcalcanne
§

Y. &a
it

Broca area -

Prefrontal
corlex

Oltactory
association
area

Primary Preeary suditovy
auGlory area area (4} 4]

S Auditory
association anee sudnory area
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a8 4 53 Ay peal) Aal) Lgy Jasa g ¢ BN (adll (B (g Slagall alil) A8 Ao a8 17 o8 Primary visual area 4l o¥) & eyl ol w
A _SIAL Bt L3 19-18
Lol Saal) cadlil) A aa g5 42-41 A3, Primary auditory area A g¥) peud) daly  w

Visual Association Cortex

Functional Areas

* Primary Visual Cortex
« Awareness of Visual Stimuli

* Visual Assoc. Cortex
* Process/Analyze Visual
Info
* Understand Visual Stimuli
* Recognize Visual Stimuli
« Memory of Visual Stimuli
Primary Visual Cortex
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Functional Areas Wernicke’s Area

* Primary Auditory Cortex
 Awareness of Auditory Stimuli

* Auditory Assoc. Cortex
* Process, Analyze,
Understand, Recognize,
Memory of Sounds
« Wernicke’s Area

« Comprehend/Understand
Written & Spoken Language

Primary Auditory
Cortex

Temporal

@

Auditory Association Cortex
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areas of speech::a>8 L]

A9 ) A gl il 8 aa 6 45-44 a8, Motor speech area of Broca 1Sl 48 al) sl daly =
JUs La agdy U2 all o) T cexpressive aphasia 4 s Wila) cuad g (43 ghiall) 4all) Z U oo 4 gl
Ogpabion g W6 A (o ) clalsl) B il o 5 ahally il a8 4y ouda jall ling g Lighidi 3 Lee ) 0 g
e ) L g O Wgala agd () gradiian LS cilaldl) dlli 4,05

39- 22 a3 Receptive speech area of Weirnicke 45 il dpual) 2l daly =

Juadal) | N Lglait g, ddal Jal) g ((dugail) ¢ AN A guall) Ledallaa B ¢ jLES g 5 ) ol dsal) cila glaal) (3305 e Joldss m
(\So daly) S all pdl) & asatal)
Bail) 384 oy sall &) s) creceptive aphasia Adbiic) duss Wehiba) uudy ) (g olal) Saal) Cidlil) B aa g
() A Jan)lgaadieg AN clalsl) ra @y O G g0 4By alkil) dleUaiuly (Sl e giSal) ol £ gamsal) aNSY) agd Lo
((Aalgd) Audaaith cyyal
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Primary Arcuate
motor fasciculus

Important Areas for L.anguage

Primary Primary
auditory Wernicke's Angular visual Easy English Lessons
cortex area gyrus cortex

(@) )
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Language Area

It is dominant in left hemisphere in right-handed person

= Motorspeech area

o Located in posterior portion of inferior
frontal gyrus

o Damage: motor aphasia
Writing area

o Located in posterior portion of middle *
frontal gyrus :

2 Damage: agraphia o Y

Auditory speech area ) g{ “&
Located in ' ' eri -

3 el );l)rzztenor portion of sudciﬁgz;. ’.

o Lesion: sensory aphasia <=

Visual speech area

a2 Located in angular gyrus

a2 Lesion: alexia
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LS sbu s Apaddl) oo ale J88 A gsa: frontal areas dxgesll Clald) =
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Motor speech area
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Visual Association Cortex

Functional Areas

* Primary Visual Cortex
« Awareness of Visual Stimuli

* Visual Assoc. Cortex
* Process/Analyze Visual
Info
* Understand Visual Stimuli
* Recognize Visual Stimuli
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Functional Areas

* Primary Visual Cortex
« Awareness of Visual Stimuli

* Visual Assoc. Cortex

» Process/Analyze Visual
Info

* Understand Visual Stimuli

* Recognize Visual Stimuli



Polyak, 1957
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* The primary visual
cortex (area 17 of
Brodmann's) occupies
the upper and lower lips
of the calcarine sulcus on
the medial surface of the
cerebral hemisphere.

Visual Cortex

The visual association cortex
is extensive, including the
whole of the occipital lobe,
the adjacent posterior part of
the parietal lobe. This cortex
is involved in interpretation
and recognition of objects and
perception of color, depth.
motion, and other aspects of
vision.
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Thalamus —— capsule
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ventricle
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Decussation
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Two views of the ventricles, which are filled with cerebrospinal fluid

Lateral ventricles

r< \
Interventricular

foramen (A
Third ventricle
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lateral ventricle \K‘ S

Aqueduct of
midbrain

Fourth ventricle

Qasyoun Private University

Cerebellum

Corpus callosum

Septum pellucidum

DR.W.Alhalkie



D>
).Gray matter Al b, WG |

Basal nuclei 43l (s gl andly i ad dlaics 33l (e J5S 4dal) 3 Sl dual JA02 22 g

Basal nuclei 4=l o oil C

Balall (gae & Al A a 380 e ol — Ao cildaaa & AU g i) B SY) LAal (e (S Gana AaB) g o Bala (e JIS (e pand -

s lad)

‘ A gl ) sl g ALY Glada g — A8 pad) Adladl) Gl (8 Al glguna JS) pall 020 - ‘

Corpus 7]
stnatum

Thalamus

_Basal

nuched

Substantia nigra
(in midorain)

Latoral view

Qasyoun Private University

: Jadu gCorpus Striatum hbial) aval)
Caudate Nucleus 4slall 315l %
Lentiform Nucleus 4awal) 315
Amygdala 45l 3) sl
Claustrum (Giall

T OaOsE T
[ ]
| |
| |

DR.W.Alhalkie




>

Basal Nuclei (basal ganglia)
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Motor cerebral cortex
» Masses of gray matter
composed of neuronal }"i
cell bodies located deep \4“
within white matter. Claustrum . Thalamus / .
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= Corpus striatum: nuclei |nucleus/Globus. - 5% w7
Caudate nucleus. Corpus pauidu?;\{ ,.‘; ' “
| Lentiform nucleus: striatum  — - =
- —
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nucleus

» Functions in the control
of voluntary movements.
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In Parkinson's patients,
dopamine neurons in the
nigro-striatal pathway degenerate
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Neocoriex:

Higher mental

functions,
general movement, | Corpus Striatum
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Functions of the thalamus -l iy =

Thalamic nuclei

[:] Anterior group
- Medial group

. Ventral group

. Lateral group

Lateral geniculate nucleus

Mediat geniculate nucleus Posterior group

(a) Thalamus

Qasyoun Private University

Part of limbic system,;
memory and emotion

Emotional output to prefrontal
cortex; awareness of emotions

Somatosensory output to
postcentral gyrus; signals

from cerebeilum and basal
nuclei to motor areas of cortex

Somatosensory output to
association areas of cortex;
contributes to emotional function
of limbic system

Relay of visual signals to
occlpital lobe (via lateral
geniculate nucleus) and auditory
signals to temporal lobe (via
medial geniculate nucleus)
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The Pineal Glan

* Functions: the pineal
gland releases hormones
that control circadian
rhythm and regulate
certain reproductive
hormones.

* Hormones:
* Melatonin
* Serotonin

__ Cerebral
~ . cCortex

2 Pineal

A gland

nucleus
Optic
chiasm

Pituita
. Hypothalamus\
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Signs of Cerebellar Damage
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subarachnoid space where it cushions Arachnoild  fingerlike projections of the arachnoid membrane called villi
the central nervous system vill Cerebrospinal  Bone of
fluid skull
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¢) The chorold plexus transports ions
() P PO of fourth ventricle

and nutrients from the blood into the
cerebrospinal fluid Spinal
cord
Central canal
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CSF is analyzed

lf
— for protein levels

{1

Lumbar puncture performed
| to obtain cerebrospinal fluid
) or CSF

Cerebrospinal fluid

Spinal needle | 7 |
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