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A mistery between your ears...
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BRAIN: female versus male

Weight difference 10% Centers involved
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Embryo x 136 mm.

Embryo x 136 mm.
Internal aspect.

Three Cerebral
Vesicles.
Embryo x 10.2 mm.

Embryo x 10.2 mm Internal aspect.
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DEVELOPMENT




Anatomical parts of brain

Brain = brainstem+ cerebellum +forebrain



Plan of description of brain parts

1. The name

2. Development

3. Boundaries

4, External view
- ventral view
- dorsal view

5. Internal structure
- gray matter
- white matter



Brainstem



(MESENCEPHALON)

(PONS)

(MEDULLA OBLONGATA) =
BULBUS CEREBRI
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White matter of MO

2 decussations

— Decussatio
lemniscorum

— Decussatio
pyramidalis
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External structure of midb

rain










Natural sample of brainstem




General regularities



General reguliarities of internal structure
in brainstem parts

Grey matter White matter

Nuclei of RF
Specific nuclei (nuclei of
mesence associative nurons of conductive

- substancia grizea 1
-substancia nigra ]

-nuclei rubra 2. Descending tracts

]

Asceending tracts

Nuclgi_ of RF_ - Decussations
Specific nuclei - Lemniscus

- nuclei proprii pontinae
- nuclei dorsales corpus trapezoideum

I

Pons

5=

Nuclei of RF
Specific nuclei

- nuclei gracilis et cuneatus
-nuclei olivares inferiores

MO
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4-th ventricle



4-th ventricle

Mesencephalic
aqueduct

,— Pineal gland
, Corpora quadrigemina

- . . White matter

Mammillary body (arbor vitae)

Mesencephalon

Fourth ventricle

Pons ——

Medulla oblongata -

a) Midsagittal section



Rhomboid fossa
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Blumenau scheme of rhombois
fossa

abed — rhomboid fossa;

abc — inferior triangle, belongs to MO;
ba, bc — inferior cerebellar peduncles;
ae, ec — striae medullares;

beh — trigonum hypoglossi;

bhg — trigonum vagi;

aghf — area acustica
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Color key for
drawing at left:

B Somatic motor
I Branchial motor
B Visceral motor
[] General sensory
Bl Visceral sensory
Special sensory

NEUROSCIENCE, Third Edition, Figure A2 © 2004 Sinauer Associates, Inc.
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N. Solitary tract

VI



Regularities of nuclei projection in
rhomboid fossa




Sensory nuclei lateral to sulcus limitans
Motor nuclei medial to sulcus limitans
Visceral nuclei are on either side of sulcus

Innervation of skeletal muscle (GSE & SVE) most
medial

General and special visceral afferent nuclei in same
column
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Reticular formation




1-st activating system -

Ventral
tegmental area

Pedunculopontine /‘

nucleus

Locus ceruleus

Raphe nuclei

Medial reticulospinal tract =

Lateral reticulospinal tract ————

2-nd activating system-

- | ateral reticular zone

(Integration of sensory
and cortical input.)

Medial reticular zone
(Control of motor activity,
both somatic and
autonomic.)

Midline reticular zone
(Regulation of
consciousness,

somatic motor activity, and
modulation of information
about pain.)




Effects of RAS

1. Multiplication of stimuli

2. Amplification of stimuli

3. More generalized answer



RAS (Reticular Actlvatmg System)

Copyright © The M ission required for reproduction or display.
Suprachiasmatic Thalamus

Brainstem nuclei intermingled nucleus
with bundles of axons Preoptic

area

Posterior

Receives and integrates input
from all regions of CNS

Involved in motor function, Brainstem

nuclei of

cardiac and respiratory control, e reticular

activating
system £

/\$\

attention, vasomotor control,
sleep/wakefulness

Extends along length of brain
stem; used 1n maintaining
alertness while awake




@ The continuous stream
of sensory stimuli keeps the

cerebrum aroused and alert.

@ RAS neurons relay
sensory stimuli to the

cerebrum through the
thalamus.

@ Sensory tracts synapse
on reticular activating
system (RAS) neurons in
the brain stem.

r

Reticular activating system
| (RAS)

Visual
impulses

Auditory impulses

Radiations
to cerebral
cortex

Reticular formation

Ascending general
sensory tracts
(touch, pain, temperature)

\

nuclei in brain stem

\\ Descending projections from

reticular formation nuclei to

the spinal cord:

* Control postural muscles

* Diminish muscle tone

* Influence visceral motor activity
* Modulate pain




Reticular Activating System

Projections into
cerebral cortex

Visual

impulses R othe '
: | 0 \ L \ ‘Auditory

: | Impulses
Reticular formation ?\ P

Ascending sensory tracts | Descending motor
(pain, touch, temperature) }—\ signals to spinal cord




Respiratory
centers

Medulla —

oblongata

Ventral d
tegmental area——.
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nucleus
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Raphe nuclei

Medial reticulospinal tract =

Lateral reticulospinal tract

Cardiovascular
centers

———— Lateral reticular zone

(Integration of sensory
and cortical input.)

Medial reticular zone
(Control of motor activity,
both somatic and
autonomic.)

Midline reticular zone
(Regulation of
consciousness,

somatic motor activity, and
modulation of information
about pain.)
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nucleus

Central
medullary
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Subdivisions

(pons between horizontal lines)

Mesencephalic
reticular formation

Parvoceilular
reticular formation

Magnocetluiar
reticular formation

Raphe nuclei

Gigantocellular
reticular formation
Central reticular
nucieus

{ ateral reticular
nucteus
Paramedian
reficular nucleus




cerebellum




Functions Of Cerebellum

(1) CONTROL OF TONE & POSTURE:
Sup.&Int.! © Mainly function of Spinocerebellum.

Collictll | CHANGE IN BODY POSTURE
Proprioceptive from Body

Spino- ' 1.Spino-cerebellar (dor. & Vent.)

cerebelm | (3 Vestl. Nu. 2.Cuneo-cerebellar
0 RF 3.Tecto-cerebellar (Visual & Auditory

pr—
R REFLEX CORRECTION OF MUSCLE TONE
8 G" ' 4.Cereb.-vestibular [| 6.Vestibulo-spinal

5.Cereb.-reticular 7.Reticulo-spinal

A.H.C.
EASY MAINTANENCE OF NEW POSTURE

FunctionsO1i.ORG




External structure of cerebellum

Superior Surface Inferior Surface

Anterior lobe Anterior lobe

Flocculonodular lobe

Posterior lobe Posterior lobe
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The Cerebellum — White and Gray Matter

White matter B —a Brain stem
of cerebellum b S g (midbrain)
(Arbor vitae) 7> 4 '

Cerebellar
h cortex

= B

Deep cerebellar Caudal Vermis
nuclei (inferior) (cut)

(d) Coronal section, posterior view




Layers of cortex in cerebellum

Climbing
fiber

Purkinje

Parallel liber
Granule cell

Molecular
layer
:’ Purkinje cell
layer
— Granule cell
layer

~Mossy
fiber

L
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Deep

cerabellar
nuclei

Qulpul of
cerebellum




Purkinje fibers with 2D dendritic tree




Internal structure of cerebellum
(grey and white matter)

Decussation of superior cerebellar peduncles Cerebral crus

4th ventricle

2 Medial longitudinal Fasciculus
Superior medullary velum

Cerebellar

nuclei Muclear layer of medulla oblongata

Superior cerebellar peduncle

Lingula (1)




Afferent and efferent pathways of
cerebellum

to thalamus and red nucle

corticopontine
fibers superior cerebellar
_ peduncle

cerebellum

p()n.\

_pratoe ... O \ @ ¥ aentate Cerebellum participates
| i in movements
regulation

inferior cerebellar
pcd uncle

Cerebral cortex
(1.e. motor)

climbing fibers > proprioceptive
from inferior olive information from
spinocerebellar tract
(mossy fibers)

Basal gangha Cerebellum

Motor neurons
and interneurons




Methods of study







