The Brain

Learning Outcomes:
1. Identify the major regions of the brain and identify their functions

2. Compare and contrast the structures that protect and support the
brain

3. Identify the anatomical structures that form the thalamus and
hypothalamus and list their functions

4. ldentify the components of the cerebellum and list their functions
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Development of the Human
Brain

Table 16.1 Development of the Human Brain (See also Chapter 28, for embryological summary)

Primary Brain Vesicles Secondary Brain Vesicles
(3-week embryo) (6-week embryo) Brain Regions at Birth Ventricles
Telencephalon Cerebrum Lateral ventricle
Prosencephalon . " . .
Diencephalon Diencephalon | Third ventricle
Mesencephalon Midbrain Cerebral aqueduct
Mesencephalon
Cerebellum Fourth ventricle
Metencephalon and Pons
Rhombencephalon
Mvel hal Medulla Fourth ventricle
YSIICOPIEION oblongata
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Major Divisions of the Brain

Left cerebral

hemisphere
Gyri
CEREBRUM > b Sulc]
* Conscious thought processes, ] / si .
intellectual functions p — L— Fissures

* Memory storage and processing
» Conscious and subconscious regulation
of skeletal muscle contractions

. 9

THALAMUS

* Relay and processing
centers for sensory
information

HYPOTHALAMUS

« Centers controlling
emotions, autonomic
functions, and hormone

production

CEREBELLUM

* Coordinates complex
somatic motor
s patterns
. * Adjusts output of
|- Brain s other somatic motor
. centers in brain and
Vs spinal cord

* Processing of visual
and auditory data

* Generation of reflexive
somatic motor
responses

* Maintenance of
consciousness

* Relays sensory MEDULLA OBLONGATA
information to

cerebellum and * Relays sensory information to thalamus and
thalamus to other portions of the brain stem

* Subconscious « Autonomic centers for regulation of visceral
somatic and visceral function (cardiovascular, respiratory, and
motor centers digestive system activities)
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Ventricles of the Brain

Cerebral
hemispheres

Anterior
horns
of lateral
ventricles

Medulla oblongat

Central canal
Spinal cord

E] Orientation and extent of the ventricl
seen in a lateral view of a transparen

ongitudinal

Lateral ventricles in ;
fissure

cerebral hemispheres

N

Third
ventricle

Aqueduct of
midbrain

Fourth
ventricle

Cerebellum
Central canal |
B Anterior view of the ventricles as if

seen through a transparent brain
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Interventricular
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Cerebellum
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foramen
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Pons

Medulla
oblongata

Third ventricle

Posterior horns of
\ lateral ventricles

Inferior horns of
lateral ventricles

Aqueduct of

Lateral ventricles

Anterior horn Lateral
of lateral ventricle
ventricle (left)

Inferior horns
of lateral
ventricles

Interventricular
foramen
Posterior

Third ventricle horn of
lateral
Aqueduct of midbrain vaé::?icle

Fourth ventricle

] Lateral view of a plastic cast of the
ventricles

Lateral ventricles

Inferior horn of —=
lateral ventricle

eptum
pellucidum

Central canal

E] Diagrammatic coronal section showing the
interconnections between the ventricles



The Cranial Meninges

Dura ate
meningeal layer]

Cerebral P Subarachnoid
e space

Cerebellum

Medulla oblongata
E] Lateral view of the brain Spinal corg
showing its position in the
cranium and the organization

of the meningeal coverings

- .-
Superior sagittal sinusl
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- - ‘ N Cranium

F
Inferi ittal si N
l erior sagittal sinus \ Falx cerebri

-
Dura mater

= Pituitary gland =

Sella turcica
of sphenoid

3 A corresponding view of the cranial cavity with the
brain removed showing the orientation and extent
of the falx cerebri and tentorium cerebelli
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Inuses
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El An oblique lateral view of the head and neck

showing the major superficial and deep veins.
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Left brachiocephalic

Superior vena cava
Internal thoracic
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Superior
sagittal sinus (cut) I

Roots of superior
cerebral

Middle cerebral

Cavernous

sinus Pontal

Petrosal sinuses

Internal

jugular \" ! ‘
FULTTE
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Straight sinus

Inferior cerebrals

Inferior

cerebellars Sigmoid sinus

Transverse sinus

AN I N -
| Occipital sinus

Confluence of sinuses

3 An inferior view of the brain showing the major veins.
Compare with the arterial supply to the brain shown in
Figure 22.13a.




Cranial Meninges

ANTERIOR

Loose .
connective Cranium
tissue and
periosteum Dura mater
of cranium
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Cranial Meninges

Coronal section
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E] This view shows the organization and relationship ] A detailed view of the arachnoid membrane, the
of the cranial meninges to the brain. subarachnoid space, and the pia mater. Note the

relationship between the cerebral vein and the
subarachnoid space.
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Choroid Plexus and Blood-
Brain Barrier

E] The location of the choroid plexus in
each of the four ventricles of the brain

[ The structure and function of the
choroid plexus. The ependymal
cells are a selective barrier, actively
transporting nutrients, vitamins,
and ions into the CSF. When
necessary, these cells also actively
remove ions or compounds from

the CSF to stabilize its composition.
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Circulation of Cerebrospinal
Fluid

choroid plexus Arachnoid
into lateral ventricle e
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