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« Sensory Input — monitoring stimuli occurring inside & outside the
body

 Integration — interpretation of sensory input
« Motor output — response to stimuli by activating effector organs

The most
sophisticated
system in the body.
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CENTRAL PERIPHERAL

NERVOUS NERVOUS

SYSTEM (CNS) SYSTEM (PNS)
 Central nervous system Brain— |

(C N S) Spinal cord | 7 g;?\':ciaasl

— Brain Ganglia
S
— Spinal cord S oNS
« Peripheral nervous system e
(PNS)

— Cranial nerves
— Spinal nerves




Spinal Spinal cord

cord

Ventral roots Muscle Skin

Nerve

Vertebra
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Sympathetic Division

cervical
nerves

thoracic

sympathetic
ganglia

Key:
—— Acetylcholine is neurotransmitter
—— Norepinephrine is neurotransmitter

N

Parasympathetic Division

& stimulates tears

inhibits tears ™
constricts pupils
LS >

dilates pupils

S

stimulates
salivation

dilates air constricts
passages 7/ Wy bronchioles

stimulates gallbladder
to release bile

stimulates
adrenal

increases activity of

kidneys, stomach, stomach and pancreas

and pancreas

increases

intestinal
sacral

inhibits stimulates
urination urination

causes orgasmic
causes erection contractions
of genitals
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— Areolar connective
tissue

— 30 — 75% of area

e

— Diffusion barrier

— Mechanical support

N Ng_

A 2 g (Nervi

Nervorum)
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Copyright @ 2001 Banjamin Cummings. an imprint of Addison Wasley Longman, Inc.

Blood
vessels
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FPHE4HIAE (Schwann Cell)

+ JE (LGS

@olarity reversal

{nedo of Ranvlar)
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Immature Maturing

Non-myelinating Schwann cell
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» Caudal

Rostral ==

Mesencephalon
(midbrain)

Spinal
cord

\

\

Telencephalon
Rhombencephalon

Diencephalon (hindbrain)

(thalamus)
_

e
Forebrain




Cerebellum

Vagus

Cerebrum Medulla

A. Jawless fish

Cerebellum

Cerebrum

Medulla Vagus

C. Bony fish

Cerebellum

Cerebrum

Vagus

Medulla
E. Reptile

Cerebellum

Cerebrum Medulla Vagus
G. Mammal (primitive)

Cerebellum

b

=
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Cerebrum Medulla Vagus

B. Cartilaginous fish

Cerebellum
Cerebrum

Vagus

Medulla

D. Amphibian

Cerebellum

Cerebrum

Medulla Vagus
H. Mammal (advanced)

Medulla =
Medulla + Pons

Functional Chordate
Anatomy, RG Wolff,
1991



Forebrain
cerebrum
diencephalon

Brainstem
midbrain
cerebellum + pons
medulla oblongata
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Paired cerebral hemispheres:
gray matter: cerebral cortex / lobes

white matter: fiber tracts ...
limbic system

(:¥ % ,% 3% - complicated structure)...
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Amphibian — no cortex e

cortical 1 '
areas —» !

Reptile — 3-layered cortex B ity i e

Mammalian Cortex

CORTICAL SURFACE
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Thalamic relay nucleus



/Piol surface of gyrus

2 Plexiform layer

i Outer band of
Baillerger

~ ; Inner band of
- Baillerger

Cell body

stain




EIfs (Diencephalon)

Thalamus:

‘'secretary’ to the ‘boss’ (cortex)
Hypothalamus:

‘head ganglion’ of ANS
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Midbrain:

reflex center for special senses (eye and ear)

Cerebellum + pons:

movement control center

Medulla oblongata (reticular formation):

ANS control centers

consciousness control center
cranial nerve control center
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[11. j(ﬁ < Central sulcus

— FijEE (frontal)
— JHZE (parietal)
— FHEE (temporal)
— FEE (occipital)
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— optic radiation
— corpus callosum
— N E& (internal capsule)

— SRS ST (corona radiata)




primary

primary motor area — somatosensory
P 2 , area :
premotor area _ . ) A & " Parietal

- F _ - somat_osgnsory lobe
zgotor sp)eech _ . - association area
roca’s) area Dl £ '

primary taste area

prefrontal
area

lateral sulcus

primary
visual area 557
: Occipital
/ . visual lobe
auditory association area » L —_— association

Temporal area

lobe primary auditory area

sensory speech (Wernicke’s) area
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. ACHE --- oS E:
o ELJEEAZ (basal ganglla)
— putamen

— globus pallidus
— caudate nucleus

« 5 (thalamus)




Hydrocephalus
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— Puplil size, Light reflex
Tﬁﬁ(«
— Doll’s eye sign
— Blink reflex
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— Breathing
— Cardiovascular center

Tentorium

Uncal herniation
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Purkinje cell layer

8
2
5
£
2
—_—

5
)
5
2

g
O

White matter

Mossy fiber f %

rosette

Golgi cell axon

Process of
Purkinje cell

Blue = Basket cell (BC), Stellate cell (SC)

Red = Climbing fiber (CF)

Gray = Purkinje cell (PC), Golgi cell (GoC)
Green = Granule cell (GrC), Parallel fiber (PF)
Black = Mossy fiber (MF)

Light blue = Multilayered fiber (MulF)

Parallel fiber
Stellate cell

Granular cell

Cerebellar nuclei

Mossy fiber

Climbing fiber

Cerebellar
efferent fibers



plasticity heterosynaptic
parallel fiber Interaction

Purkinije j

instruction

granule
cell

precerebellar inferior
nucleus olive

CELL OF ORIGIN GRANULE
OF MOSSY FIBER CELL

g

RECEPTOR  ASSOCIATION
CELL CELL

PURKINJE
CELL

EFFECTOR
‘ CELL

INFERIOR OLIVE

ESTIMATION







Anterior communicating

Left internal

28055 ) \ carotid
Right posterior - : ; 1
cerebral 7

Left posterior
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i cerebellar
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Anterior spinal \ ' — .
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. Disturbance in reading ability
Loss of feeling and strength and sight

Anterior cerebral artery
Middle cerebral artery

W,

~ Circle o Willi

)

Opthalmic arteries

—

Disturbance in Y / ¢ Posterior cerebral
sight and u ¢ . | artery

speech Basilar artery
\\ Possiblg difficulties with
Internal sight speech and

carotid arteries swallowing

i Vertebral arteries
Anterior cerebral arteries \

| N 2002
Physica Circle of Willis-« J\ | Possible loss of

g::i?:ltl:“l;}ly in feeling and strength —

face and arm 2 X == Middle cerebral arteries
-,
— Posterior cerebral arteries

Basilar artery

Vertebral arteries

Internal carotid arteries
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Motor cortex  Somatic
Premotor cortex sensory area |

i .
W I L
association X LA | SRS p
\ SN 3
K SR : Higher order
\ / visual cortex
i A

,Q

\ - :
1 \\é Primary
, visual
Temporal

association Parietal-temporal-occipital
area association area

Higher order auditory cortex

Figure 16-5. Lateral view of the human cerebral cortex,
showing the primary sensory and motor areas and the as-

sociation areas.




Homunculus

(2) Somatosoensory cortax i it cerebral hemesphere (D) Mator cortex nght coretra







845 2.4 (Limbic system)
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Frontal /

cortex f—-

- o

|
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|
Hypothalamus

Olfactory
bulb

Amygdala  Hippocampus

Limbic system.




Limbic system>” Ij&E

* The limbic system supports a variety of
functions including
emotion, behavior, motivation, long-term
memory, and olfaction.

« Emotional life is largely housed in the limbic
system, and It has a great deal to do with the
formation of memories.



https://en.wikipedia.org/wiki/Emotion
https://en.wikipedia.org/wiki/Behavior
https://en.wikipedia.org/wiki/Motivation
https://en.wikipedia.org/wiki/Long-term_memory
https://en.wikipedia.org/wiki/Olfaction




Anterior
paracentral
lobule

Internal capsule Corona radiata
in coronal plane

Corticobulbar fibers
Corticospinal fibers

Crus cerebri

Basilar artery
Posterior cerebral artery

Posterior communicating artery

Anterior
corticospinal

Arterial
vasocorona

Lateral corticospinal
tract




Thalamocortical fibers (f.)

V Cerebral cortex

Caudate nucleus

Internal capsule

Putamen

Globus a"idus:

lateral segment
medial segment

Globus pallidus

Zona incerta

Subthalamic nucleus

Subthalamic nucleus

Substantia nigra:

pars compacta

pars reticulata

Pedunculopontine

tegmental nucleus Indirect = Black—Green—Blue

Direct = Black— red—Blue
Superior colliculus




Circuits of Basal Ganglia

Cerebral Cortex
T P A 3

 Direct pathway
— excitatory
e Indirect pathway
— Inhibitory
Il * Has a focus function ?
Brainstem

Spinal cord




| evel of movement construction |

— Structure: rubrospinal
— Involuntary of trunk
— Animal: fish

— Structure: pallidum - thalamus

— Animal: reptile

— Function: provide the internal consistency of a
movement



| evel of movement construction 11

— Structure: pyramido-striatal
— Animal: mammal and bird

— Function: to make the space field spacious,
stationary, and homogeneous

— Structure: parietal-premotor
— Animal: human

— Function: forming a sequence of movements that
solves a motor problem



