At the end of the lecture, the students should be able to:

List the parts of the nervous system.
List the function of the nervous system.

Describe the Structural & Functional Organizations.

Define the terms: Nervous tissue, grey matter, white matter, nucleus,

ganglion, tract, nerve.
List the parts of the brain.

List the structures protecting the central nervous system.

Dr.Najeeb notes: Green
Doctors' notes: Red

Extra notes& Summaries: ~ -
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https://docs.google.com/presentation/d/1H4_s4gofSeDVO2vZh_fBQjS3rpvSICTilj1tK9kcFsM/edit?usp=drive_web

INTRODUCTION

The nervous system has

three functions:
mCollection of sensory

input:
Identifies changes

occurring inside or outside
the body by using sensory
receptors. These changes
are called stimuli.

Sensory receptor
| 2l

=Integration:

Processes, analyzes , and
interprets these changes
and makes decisions.

= Motor output, or response

by activating muscles or
glands (effectors).

Nervous system functions:

i s
I- Anatomical or
Structural classification:
1- Central NS

+ 2- Peripheral NS

ll- Physiological or
Functional classification:

- 1-Sensory division
(Afferent)

+ 2-Motor division
(Efferent)

— Autonomic

— Somatic

~ Peripheral Nervous
- System

(cranial and spinal nerves)

| Sympa- il Parasym-
thetic | pathetic

1-Collection of
sensory input
(Afferent)

2-Intrgartion

3-Motor
OUtpUt brali"n_'ea?-’dL;rrainslem 2
(Efferent)

Central nervous
system

Priphral nervous
system

Somatic
"Voluantry"
Sensory

"Afferent"
Autonomic

"Involuantry"

Somatic

"Voluantry"
Motor
"Efferent"
Autonomic
"Involuantry"




Dr. Najeeb’s notes:

Structural Organization

Two subdivisions:
¢ Central Nervous System (CNS)
= Consists of

® Occupies the dorsal body cavity

" Acts as the integrating and

Z W}/ﬂ (

CNS PNS

A

///:\\

( ) Functions:
Functions: . .
] ) 1- transport information to the
1-Receives the sensory input from the body. CNS

=
W\
%
— 2
=

command centers.
2- Compare the new information from the

e Peripheral Nervous System (PNS) old informations. 2- Also from theCNS to the

tissues.

3- Deciede the motor respons.

= Consists of
g J

part of the nervous
system outside the CNS.

Dr. Najeeb's notes:

Functional Organization

* Two subdivisions: Sensory or Afferent divided into:

= Sensoty or afferent division:
1- Special senses: are generated only from specific part of the body. E.g. (vision,

Consists of nerve fibers that convey impulses from receptors . . i N e
smell "Olfactory", Hearing, sense of balance "equilibrium" ( e e ol U e Jay

located in various parts of the body, to the CNS.

- (sl o il aakaind Y
" Motor or efferent division: 2- General senses: are generated from many part of the body. E.g. (Touch)
Consists of nerve fibers that convey impulses from the CNS to (> 8 20 sl o omally Gl ki)

the effector organs, muscles and glands.

* Both sensory and motor subdivisions are further
divided into:

Sensory neuron

= Somatic division: concerned with skin, skeletal muscles and
joints.

Motor neuron

= Autonomic division: concerned with the visceral organs.

Interneuron




The Nervous System

It is the major controlling,
regulatory & communicating
system in the body.

It is the _center of all mental
activity including:

Thought,

Learning,

Behavior and

Memory.

Together with the endocrine
system, the nervous system is

responsible for regulating and
maintaining homeostasis.

Nervous Tissue

* Nervous system is
nervous
tissue, which contains two
types of cells:

1- Netrve cells or neurons

naurotransmitte

2- Supporting cells or
neuroglia (glia).
Nervous system contains
millions of neurons that
vary in their shape, size,
and number of processes.

The junction site of two neurons
is called a “synapse or relay”.

In the synapses the membranes of
adjacent cells are in close apposition
(contiguity=contact, Ot continuity).

Molecular Machines: Synaptic Signal Transmission

1. Mitochondria

2. Synaptic vesicle

3. Autoreceptor feedback
4. Synaptic Cleft

5. Postsynaptic receptor
6. Calcium ion channel




Neurons

What is neurone?

Neurone Neuroglia

It is theWbasic structural “(anatomical), funictional and
embryological unit of the.ervous System.

The human nervous system i§ estimated to contain about 10 . . . Deffinition: It i
) \ Deffinition: It is the basic Deffinition: Itisa
. : : : structural (anatomical) specialized connective
What is neuroglia or glia or glial cells? , = - :
g g 8 functional and embryological - ';lssue supp(f)rtmg
: , - R . i ramework for the
Neuroglia, or glia cells constitutcithe othet ' major cellular unit of the nervous system.

\nervous system.

component of the nervous tissue.

It is a specialized connective tissue 'supporting

r

framework for the nervous'system. -Have a direct role in

. . . -Do not Have a direct role
information processing. =

in information processing.

Unlike neurones, neutoglia’ do not have a direct role in

information processing but they are essential for the normal -

functioning of the neutons, they act as supporting and
nutrition fot.neurons.

mage created-by-Pave Dwire. (C) F

. Nucleus= A

Ganglion= A group of
group of neurons neurons
outside the CNS within the

CNS Jr. aee D' S notes.
Nerve Tract
Bundle of Axons "White matter" Bundle of Axons "White matter"
Outside the CNS Inside the CNS

- The Axons in CNS covered by "Oligodenrocytes"
- The Axons in PNS covered by "Schwann cells"

group of
nerve
fibers

(axons)

group of nerve
fibers (axons)

Outside the \ ) Superficial branch \ .
CNS — ] ,/ of radial nerve Wlthln the

= Median nerve CN S




Nervous tissue is org

Which contains

1- Cell bodies &

2- Processes of the neurons,

3- Neuroglia and
4- Blood vessels.

Which contains:
1- Processes of the neurons
2- Neuroglia and
3- Blood vessels
NO cell bodies in the white matter.

Gray matter

Dendrite Cell body

Axon terminal of
presynaptic cell

White matter

.. —— Myelinated axon

Oligodendrocyte

Dendrites

Cell body\

(soma)

Node of

Ranvier

Axon
\ | collateral

\

One of these processes leaving the
cell body is called the axon which
carries information away from
the cell body.

are highly variable in length
and may divide into several
branches or collaterals through
which information can be
distributed to a number of
different destinations.

of the axon,
specializations called terminal
buttons occut.

Here information is transferred
to the dendrites of other
neurones.

Grey matter

Cell bodies of
neurones.

p
Processes of the
neurons "Dendrites"

|

Neurogli "Supporting
cells"

A[ Blood vessels.

-7 Dendrites
Cell body
J - g/

i Nucleus

il o \ S Signal
ralll ( ~— direction
/ .Axon hillock oxon >

A Mo
O ey’
S
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Presynaptié cell Synaptic
Myelin sheath terminals -

White matter

_[No cell bodies. ]

Processes of the
neurons "Axons"

Neurogli "Supporting
cells"

|

Synapse

4[ Blood vessels.]

- d

Postsynaptic cell




- Brain

Spinal cord

k> Brachial plexus|

Intervertebral
foramina

Spinal ganglia

Lumbosacral
plexus

Peripheral NS

Spinal netves supplying
the upper or lower limbs
form plexuses e.g.

brachial or lumbar
plexus.

Nerve cell bodies that
are ageregated outside
the CNS are called
GANGLIA

| Autonomic nervous systam I

(O Parasympatheti narvas
(1« Sympahelc neres

Neurones that detect
changes and control
the activity of the
viscera are collectively
referred to as the
autonoemic nervous
system.

Its components are
present in both the
central and
peripheral nervous
systems.

Bracial plexus : supply the
upper limbs.

Lumbosacral plexus: suplly
the lower limbs.

Nerve cell bodies thet are
aggregated outside the CNS.




SYMPATHETIC & PARASYMPATHETIC SYSTEMS

The autonomic nervous system

Autonomic nenvous systam

O parsymputtt nanes is divided into two anatomically

(- Sympahelc neres

and functionally distinct parts:
Svmpathetic: Or
Thoracolumbar outflow

Or

Craniosacral outflow.

Sympathetic and parasympathetic ,
divisions are generally have
antagonistic effects on the structures
that they innetvate.

E.g. Sympathetic increases the heart
rate, while the parasympathetic
decreases the heart rate.

Autonomic nenvous system

(O Parasympathetc nerves
(= Sympahelc nerves .
The autonomic

NErvous sy stem

innervates:

Smooth muscles,

Cardiac muscle,

Secretory glands.

It 1s an important
part of the
homeostatic
mechanisms that
control the internal
environment of the
body with the
endocrine system.

"Thoracolumbar outflow"

"Craniosacral outflow"

Sympathetic division
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PARTS OF THE BRAIN

Cerebral
hemisphere

Diencephalon
Cerebellum

Brain stem

The brain

composed of 4
parts:

Cerebral
hemispheres

Diencephalon
Cerebellum

Brain stem

Lateral sulcus

Temporal lobe

Pons

Medulla
oblongata

Spinal cord

Parietal lobe

Occipital

Cerebellum

The largest part of
the brain.

They have
elevations, called
gyri.

Gyri are separated
by depressions
called sulci.

Each hemisphere
is divided into 4

lobes named
according to the
bone above.

Lobes are
separated by
deeper grooves
called fissures or
sulci.

Precentral gyrus Central sulcus

Postcentral gyrus

Parietal lobe
Parieto-occipital
sulcus (deep)

Frontal lobe

Lateral sulcus
Occipital lobe

Temporal lobe
Cerebellum
Pons

Medulla

Spinal cord
Cortex
(gray matter)—_«

Fissure
(a deep sulcus)




TISSUE OF THE CEREBRAL ,
HEMISPHERES The outer layert is EREB ELLU

the gray matter or

cortex
- : Third ventricle Parietal lobe of
Deeper is located the (hteiisdliats cerebral hemisphere
white matter, or mass of thalamus Corpqs callosum .

| , Choroid plexus of third
medulla, composed Frontal lobe ventricle

~ S of cerebral - Occipital lobe of
of bundles of netrve hemisphere cerebral hemisphere

5 ; : : -
—— e o / : alamus
fibets, cattying AStBEOR . i (encloses third ventricle)

impulses to and from commissure [ Pineal body
1 ¥ (part of epithalamus)

fissure

Septum pellucidum . “ A o - 7 the cortex Hypothalamus C ; : Corpora

: B 1 i quadrigemina
Intemal capsue G - o RIS B Optic chiasma e = Cerebral

gray matter that are aqueduct

Midbrain

% T Pituitary gland :‘, - Cerebral peduncle
located deep within R o of midbrain

men] - Temporal lobe of
T i the white matter Corebiel

Fourth ventricle

hemisphere e - Choroid plexus
They help the motor Pons [ Cerebellum
Medulla oblongc;n‘a. g

Spinal core*
.t

Mammillary body
pallidus
Third ventricle

cortex in regulation

of voluntary Cerebellum has 2 cerebellar hemispheres with convoluted surface.

b) Ar of frontal (11, . o .
et v oo son motor actiy It has an outer cortex of gray matter and an inner region of white matter.
It provides precise coordination for body movements and helps maintain equilibrium.

MENINGES

Third ventricle Parietal lobe of Tllefe are three

. cerebral hemisphere
Intermediate

mass of thalamus : Corpus callosum connectve tissue
Choroid plexus of third .
tricl ~ .
Frontal lobe , ventricle membranes invest the
of cerebral . V- Occipital lobe of
hemisphere . cerebral hemisphere
3 g - Thalamus and tlle
Anterior - (encloses third ventricle)
commissure - Pineal body
1 | (part of epithalamus)
> : : Corpora = o=
Hypothalamus 74 g quadrigemina | - These are flOln
Optic chiasma y < } = Cerebral .
- aqueduct outward to inward are:
Pituitary gland - Cerebral peduncle
of midbrain
Temporal lobe of 1- Duta mater.
cerebral
hemisphere

Fourth ventricle
Choroid plexus

Pons ‘ ' Cerebellum 2- AraChnOid mater.

Medulla oblongata
Spinal cord

It is connected to the_cerebellum with

3 paired peduncles
Superior, middle and inferior

Mammillary body

3- Pia mater.

midbrain Pons
medulla oblongata.




BRAIN VENTRICLES

-Lateral ventricles
in the cerebral
hemispheres

-Third
ventricle

B |\_/ . Cerebral
7 aqueduct
A ———— Fourh

<t ventricle

CSF is constantly produced by the

Brain is bathed by the
cetebrospinal fluid (CSF).

Inside the brain, there are 4
ventricles filled with CSEF.
The 4 ventricles are:

» 2 lateral ventricles:

One in each
hemisphetes.

> 3dyentricle:
in the Diencephalon.
> 4% yentricle:
between Pons, Medulla

oblongata &
Cerebellum.

N.B. Cetebral aqueduct:
connects the 3% to the
4th ventricle.

choroid plexuses inside the ventricle.

uperior sagittal sinus

Choroid plexusy

Cerebrum covered

Corpus
callosum

Third ventricle

Pituitary gland

Cerebral aqueduct

Fourth ventricle

*Arachnoid
Arachnoid villus villi are small
protrusions

Subarachnoid space -
P of the

) MeningeaJ ar noid.
\— Periosteal absorb

cerebrospinal
Tentorium ﬂuld and
cerebell return it
finally to the
dural

Cerebellum

= Choroid plexus venous

circulation.
Central canal

Inside the brain, CSF flows from
the lateral ventricles to the 3rd
and 4th ventricles

From the 4" ventricle, part of the
CSF flows down in the central
canal of the spinal cord.

of spinal cord

Most of the CSF drains from
the 4th ventricle to distribute
in the subarachnoid space
around the brain and returns
to the dural sinuses through
the arachnoids villi.

Ventricular system

Cerebrospinal fluid:

Production: Choroid plexuses "Clusters of capillaries" inside the ventricle.

Distribution: From the lateral ventricles to the 3™ ventricle then to the 4"
ventricle through "cerebral agueduct". Then, part of the CSF flows down in the
central canal of the spinal cord.

Final drainage: Most of the CSF drains in the "subarachnoid space" around the
brain and returns to the "Dural sinuses" through the "Arachnoid villi"



https://www.youtube.com/watch?v=AIUN7FE0jQ0
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