The Nervous System Il

Central Nervous System
(CNS)
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Brain
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eConsists of the brain and spinal cord

*The control center of the body responsible for
controlling, receiving, and interpreting all stimuli

eSends nerve impulses to instruct muscles and
glands to take or respond to certain actions

*Both voluntary and involuntary movements are
controlled
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Brain
Meninges Convolutions (gyri) o weighs about
Fissures -
Skul . 1.2~1.6kg in
Celrebrum c:;;':):zm adUIts
Diencephalon i 750/0 Water
 Midbrain oihe e Contains over
_ 100 billion
Brainstem - Pons Cerebellum
- neurons
 Oblongata  Controls bodily
i functions and
e Spinal cord - -
interactions
with the outside
o _ worlid
Divisions of the Brain
eBrainstem eCerebellum e<Diencephalon e<Cerebrum
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Components of the Brain

_:‘ ~ - -\L, Yy \
.‘ | ‘%) . Telencephalon (Forebrain)
Diencephalon (“Between Brain”)

Cerebellum
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Coponents of the Brain

Telencephalon (Forebrain)

* Cerebral cortex
» Subcortical white matter

» Subcortical gray nuclei
(basal nuclei)
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Major white matter tract
connecting the two
cerebral hemispheres
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A Cortical Lobes

Frontal lobe

Somatomotor cortex,
motor-speech, reasoning,
problem-solving,
motivation, personality,
moral/social propriety




PRIMARY MOTOR AREA

Central sulcus
(precentral gyrus)
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5 Cortical Lobes

| Parietal Iobe|

Somatosensory cortex,
spatial awareness,
receptive-speech




PRIMARY SOMATOSENSORY AREA
(postcentral gyrus) PRIMARY MOTOR AREA

(precentral gyrus)




Ccortical Lobes

Vision




PRIMARY SOMATOSENSORY AREA
(postcentral gyrus) PRIMARY MOTOR AREA

(precentral gyrus)

VISUAL
ASSOCIATION
AREA g




i Cortical Lobes

|Temporal lobe ‘

Auditory cortex, limbic
functions (emotion,
memory formation, &
learning)




PRIMARY SOMATOSENSORY AREA
(postcentral gyrus) PRIMARY MOTOR AREA

(precentral gyrus)

VISUAL
ASSOCIATION _,
AREA 28

AUDITORY
ASSOCIATION AREA




PRIMARY SOMATOSENSORY AREA
(postcentral gyrus) PRIMARY MOTOR AREA

(precentral gyrus)

VISUAL
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PRIMARY SOMATOSENSORY AREA
(postcentral gyrus) PRIMARY MOTOR AREA

(precentral gyrus)
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PRIMARY SOMATOSENSORY AREA
(postcentral gyrus) PRIMARY MOTOR AREA

(precentral gyrus)
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Cortical Lobes
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Lateral ventricles

Central canal—




The Choroid Plexus and Cerebrospinal Fluid

Subarachnoid space

CSF ) Choroid plexus
Lateral ventricle — "

hird ventricle

Irth ventricle —¥ (

Central canal

Cisterna magna



" Circulation of Cerebrospinal Fluid (CSF)

Superior .
sagittal sinus Arachnoid villus
Choroid plexus Subarachnoid space
—— Arachnoid mater
—Meningeal dura mater
» —Periosteal dura mater
:““M""‘W'a' 1 _ W& s ~Right lateral ventricle
oramen -, ) — ) (deep to cut)
Third ventricle - ; y ~

Choroid plexus

g of fourth ventricle
Cerebral aqueduct

¥ (1) CSF is produced by
Lateral aperture " the choroid plexus of
Fourth ventricle each ventricle.
Median aperture ~ (2) CSF flows through the ventricles

and into the subarachnoid space via
the median and lateral apertures.
Some CSF flows through the central
canal of the spinal cord.

(3) CSF flows through the
subarachnoid space.

(4) CSF is absorbed into the dural
venous sinuses via the arachnoid villi.

Central canal
of spinal cord
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Cranial Meninges

The cranial meninges are a series
of connective tissue layers that
cover and protect the brain

dura mater
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Figure 11.39. The dural sinuses. Dural sinus

Galea aponeurotica

Bone of skull

Periosteal layer

of the dura mater Dura mater

Meningeal layer

of the dura mater Arachnoid membrane

Subarachnoid space Pia mater

Partition of meninges



The deepest layer of
the dura mater is
composed of flattened
fibroblastic cells that

N
form the dural border Wb —=

cell layer. This layer is
an area of structural
weakness.

Dura Mater

Basement

// membrane

1 Arachnoid]

] cells
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dura

Meningeal
dura

Dural
border

cells
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Pia Mater

pia mater

» thin, innermost layer of the
meninges

 adheres directly to the surface of
the brain and follows all of its
contours

» forms a short “sleeve” around
small vessels penetrating into the

Marieb 13.3 bram



Arterial Supply of the Braln

anterior circulation
internal carotid artery

posterior circulation
vertebral artery |

right & left vertebral
arteries merge to form
the basilar artery |




Right internal carotid

Right external carotid

Right common carotid




Anterior Circulation

* Internal carotid system

« Each internal carotid artery
bifurcates intojmiddle|and
anterior|cerebral arteries
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Posterior Circulation

' Vertebral-basilar system

— |Vertebral arteries

* Posterior inferior cerebellar
arteries (PICA)

» Posterior spinal arteries
 |Anterior spinal artery

—|Basilar artery|

* |Anterior inferior cerebellar
arteries (AICA)

» Superior cerebellar arteries

- Basilar artery ends by
bifurcating into right and left
posterior cerebral arteries
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Spinal cord




BRAIN STEM

l'_l_1

Midbrain
Pons

Medulla oblingata

Spinal cord
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Made up of the midbrain; pons and the medulla oblongata

Midbrain

eInvolved with visual reflexes

Pons
Located between the midbrain and the medulla oblongata
Controls certain respiratory functions

Medulla Oblongata

eContains centers that regulate heart and lung functioning,
swallowing, coughing, vomiting and sneezing

43



Coponents of the Brain

ASARE F AR Brainstem

P * Midbrain
 Pons
 Medulla

1. Conduit Functions

Ascending tracts to the
thalamus or cerebellum

Descending tracts to the
spinal cord

2. Cranial Nerve Functions

Contains an array of cranial
nerve nuclei




Brainstem

The lower extension of the brain where it connects to
the spinal cord.

Neurological functions located in the brainstem
Include those necessary for survival (breathing,
digestion, heart rate, blood pressure) and for arousal
(being awake and alert).

Most of the cranial nerves
come from the brainstem.
The brainstem is the pathway
for all fiber tracts passing up
and down from peripheral
nerves and spinal cord to the
highest parts of the brain.

Medulla Oblon



» Midbrain - The midbrain serves as the nerve pathway
of the cerebral hemispheres and contains auditory and

visual reflex centers.
» Pons-Theponsisa
different parts of the
from the medulla to t

oridge-like structure which links
prain and serves as a relay station

ne higher cortical structures of the

brain. It contains the respiratory center.

» Medulla Oblongata

- The medulla oblongata

functions primarily as a relay station for the crossing
of motor tracts between the spinal cord and the brain.

It also contains the respiratory, vasomotor and cardiac
centers, as well as many mechanisms for controlling
reflex activities such as coughing, gagging, swallowing

and vomiting.

46



Midbrain

Forebrain
(cerebrum) -,
Pons

&-7‘

\

L/ u
" Hindbrain
(cerebellum)

Diagram showing the brain stem which includes the
medulla oblongata, the pons and the midbrain
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Cerebellum (2 4%l)

The cerebellum (Latin for little brain) is a region of the
brain that plays an important role in motor control.

It may also be involved in some cognitive functions such
as attention and language, and in regulating fear and
pleasure responses.

The cerebellum does not initiate movement, but it
contributes to coordination, precision, and accurate timing.
It receives input from sensory systems and from other
parts of the brain and spinal cord, and integrates these
Inputs to fine tune motor activity.

Because of this fine-tuning function, damage to the
cerebellum does not cause paralysis, but instead produces
disorders in fine movement, equilibrium, posture, and
motor learning.



http://en.wikipedia.org/wiki/Motor_control
http://en.wikipedia.org/wiki/Cognition
http://en.wikipedia.org/wiki/Attention
http://en.wikipedia.org/wiki/Language
http://en.wikipedia.org/wiki/Fear
http://en.wikipedia.org/wiki/Pleasure
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Anterior lobe

Flocculonodular lobe
(seen on anterior side)

Posterior lobe

A
Superior colliculus
Fastigial nucleus
Inferior colliculus Deep
Interposed nucleus cerebellar
Dentate nucleus nuclei
Superior medullary velum
Superior cerebellar peduncle
Middle cerebellar peduncle
Inferior cerebellar peduncle
Gracile tubercle
Obex Floor of 4th ventricle
B
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Frontal

Parietal

Cerebrum ‘

eLocated above the cerebellum
eContains two hemispheres with
an outer portion called the
cerebral cortex

*The two hemispheres are
connected by a bridge of nerve
fibers that relay information
between the two hemispheres
called the corpus callosum

*The left and right lobes are
each divided into four lobes or Temporal
parts:

eparietal lobe
ofrontal lobe
temporal lobe
eoccipital lobe

Occipital

o Jjw 22 4N
4N 4n 4n 0z
0Q 19 1 09
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Cerebrum

. cerebral cortex

A sheet of neural tissue that Is outermost to the
cerebrum of the mammalian brain.

It plays a key role in memory, attention, perceptual
awareness, thought, language, and consciousness.

It is constituted of up to six horizontal layers, each of
which has a different composition in terms of neurons
and connectivity.

The human cerebral cortex Is 2-4 mm (0.08-

0.16 inches) thick.
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PARIETAL LOBE Frontal Lobe:

Lose \¢ ‘ - I OccipitaL
‘ LoBse

Prefrontal area

TemPORAL LOBE *

Frontal Lobe - Front part of the brain; involved in planning,
organizing, problem solving, selective attention, personality
and a variety of "higher cognitive functions™ including
behavior and emotions.

* The anterior (front) portion: higher cognitive functions &
personality.

* The posterior (back) portion : motor areas

* The frontal lobe is divided from the parietal lobe by the
central sulcus.



PARIETAL LOBE

LoBe (¢ — <y OccipiTAL
[ ™ LoBE

Occipital Lobe —

Region in the back of the brain which processes visual
Information.

Not only is the occipital lobe mainly responsible for visual
reception, it also contains association areas that help in the
visual recognition of shapes and colors.

Damage to this lobe can cause visual deficits.



PARIETAL LOBE

Parietal Lobe - One of the two parietal
lobes of the brain located behind the Loee /b |
frontal lobe at the top of the brain. :

@ OccipitaL
=~
LoBE

las

« Parietal Lobe, Right - Damage to this area & —2£2 | o
can cause Vvisuo-spatial deficits (e.g., the B
patient may have difficulty finding their
way around new, or even familiar, places).

 Parietal Lobe, Left - Damage to this area may disrupt a patient's
ability to understand spoken and/or written language.

« The parietal lobes contain the primary sensory cortex which
controls sensation (touch, pressure).

« Behind the primary sensory cortex Is a large association area
that controls fine sensation (Judgment of texture, weight, size,
shape).



PARIETAL LOBE

Temporal Lobe - There are two FRONTAL
temporal lobes, one on each side of ~ Lose
the brain located at about the level of %\
the ears.

y. { a OcCCIPITAL
.. LoBe

« These lobes allow a person to tell one
smell from another and one sound from
another.

« They also help in sorting new information and are believed to
be responsible for short-term memory.

 Right Lobe - Mainly involved in visual memory (i.e., memory
for pictures and faces).

 Left Lobe - Mainly involved in verbal memory (i.e., memory for
words and names).
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= ( White Matter in the Brain)

Association
fibers

Projection
fibers

Thalamus and
internal capsule

Corpus callosum
(commissural
fibers)

Projection
(internal capsule)
fibers
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Superior
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Corpus callosum
(commissural
fibers) Gray matter
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Corona
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White Matter in the Brain
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Corpus callosum
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. JIX & (basal ganglia)
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http://en.wikipedia.org/wiki/File:Basal_Ganglia_and_Related_Structures.svg
http://en.wikipedia.org/wiki/File:Basal_Ganglia_and_Related_Structures.svg

4. Limbic system

 The limbic system is a complex set of structures that
lies on both sides of the thalamus, just under the
cerebrum.

* |t includes the hypothalamus, the hippocampus, the
amygdala, and several other nearby areas.

* |t appears to be primarily responsible for our
emotional life, and has a ot to do with the formation
of memories.

thalamus

hypothalamus

frontal lobe

olfactory
bulb

amygdala hippocampus
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Diencephalon AtO|

The deep portion of the brain containing:
-thalamus

-hypothalamus

-epithalamus

-ventral thalamus

Functions

Serves as relay center for sensations
Integrates with the ANS in the control of:
Heart rate Blood pressure Temperature control

Behavioral responses Digestive functions

Water and electrolyte balance Glandular activities
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Diencephalon

« The diencephalon ("interbrain™) is the region of the
vertebrate neural tube which gives rise to posterior
forebrain structures.

 In adults, the Diencephalon appears at the upper end of the
brain stem, situated between the cerebrum and the brain
stem.

It is made up of four distinct components: the thalamus, the
subthalamus, the hypothalamus and the epithalamus.

Epithalamus

Corpus
callosum

Thalamus

Habenular
nucleus

Pineal
body
Interthalamic
adhesion
Hypothalamus
Optic chiasma
Pituitary gland

Diencephalon

Cerebellum

Subthalamus


http://en.wikipedia.org/wiki/Neural_tube
http://en.wikipedia.org/wiki/Thalamus
http://en.wikipedia.org/wiki/Subthalamus
http://en.wikipedia.org/wiki/Hypothalamus
http://en.wikipedia.org/wiki/Epithalamus

DIENCEPHALON

l_l_|

Thalamus
Hypothalamus

Pineal gland




Thalamus

* The thalamus (from Greek falauoc = room, chamber)
IS @ midline paired symmetrical structure within the
brains of vertebrates, including humans.

* [tis situated between the cerebral cortex and midbrain,
both in terms of location and neurological connections.

« Its function includes relaying sensation, spatial sense,
and motor signals to the cerebral cortex, along with the
regulation of consciousness, sleep, and alertness.



http://en.wikipedia.org/wiki/Greek_language
http://en.wikipedia.org/wiki/Brain
http://en.wikipedia.org/wiki/Vertebrate
http://en.wikipedia.org/wiki/Cerebral_cortex
http://en.wikipedia.org/wiki/Midbrain

Hypothalamus

* The hypothalamus (from Greek 9o = under and fatouoc =
room, chamber) is a portion of the brain that contains a
number of small nuclei with a variety of functions.

* One of the most important functions of the hypothalamus is
to link the nervous system to the endocrine system via the
pituitary gland (hypophysis)(‘zl of == XlI).

* The hypothalamus is responsible for certain metabolic
processes and other activities of the autonomic nervous
system.

* [t synthesizes and secretes certain neurohormones, often
called hypothalamic-releasing hormones, and these in turn
stimulate or inhibit the secretion of pituitary hormones.

« The hypothalamus controls body temperature, hunger, thirst,
fatigue, sleep, and circadian cycles.



http://en.wikipedia.org/wiki/Greek_language
http://en.wikipedia.org/wiki/Brain
http://en.wikipedia.org/wiki/Nucleus_(neuroanatomy)
http://en.wikipedia.org/wiki/Nervous_system
http://en.wikipedia.org/wiki/Endocrine_system
http://en.wikipedia.org/wiki/Autonomic_nervous_system
http://en.wikipedia.org/wiki/Neurohormone
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