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Tynes of Nerve Gells

ACCORDING TO:
Size, Function & # of Processes
A. SIZE:

1. Golgitypel: large
2. Golgitypell: small

B. FUNCTION:

1. Motor: movement

2. SBNSOIY: perception of sensations
3. INterneurons: connect nerve cells together

Glassification:

C. # OF PROCESSES:

1. Unipolar: 1 proces:

a. True: amacrine cells of the retina.

b. Pseudounipolar: dorsal root ganglia
2. Bipolar: 2 processes, sense organs
4. Multipolar: more than 2

PSEUDO-
UNIPOLAR | BIPOLAR ' MULTIPOLAR
NEURON | NEURON NEURON




oligodendrite
cell body

CENTRAL: 4

1. Astrocytes: protection myelin
node of

Ranvier

2. Oligodendrocytes: myelin
3. Microglia: inflammation

4. Ependyma: line ventricles,
protection & circulation of CSF

PERIPHERAL: 2

1. Schwann cell

)

: myelin

2. Satellite cells: around nerve cells

Dr Adel Bondok °

COSYNAPSE

1. Definition:

contact point between 2
nerve cells

2. TYPES:

a. Chemical Synapse:
transmission by chemical substance

b. Electrical Synapse:
transmission without chemical

substance Dr Adel Bondok ®

Reference:




|
STRUCTURE OF THE ‘ .
Neuroﬁlament\}l ‘ SYNAPSE ¢ i)
5 B S/
Mitochondrion ' Presynaptic portion Py h ~
N Smooth
endoplasmic Dr Adel Bondok ®

reticulum

Synaptic
vesicle

Synaptic
. — cleft

Postsynaptic
portion

Structure of the chemical synapse: 3 Parts

1. Presynaptic element: axon
contains synaptic vesicles filled with neurotransmitters and
mitochondria

2. Synaptic cleft

3. Postsynaptic element:
may be dendrite, axon, cell body or muscle

1. Axodendritic: axon + dendrite
2. Axoaxonic: axon + axon

3. Axosomatic: axon + cell body
4. Neuromuscular: axon + muscle

; Dendrites

2

Axodendritic Synapse Axosomatic Synapse |Axoaxonic Synapse

Dr Adel Bondok ®




DIVISIONS OF THE NERVOUS SYSTEM

1. Central Nervous System:

Brain. V' ‘;
b. Spinal cord. ‘, }‘é‘%: \ ‘
2. Peripheral Nervous System: | [\ =4F \
A.Somatic Nervous System: | \(,;‘ < .
a. Spinal nerves: 31 pairs. (A

b. Cranial nerves: 12 pairs.
c. Associated ganglia.
B.Autonomic Nervous System:

a. Sympathetic: thoracolumbar
b. Parasympathet|c craniosacral

"

f{/l‘?

1. FOREBRAIN:

a. 2 Cerebral hemispheres
b. Diencephalon: thalamus & hypothalamus

2. MIDBRAIN
3. HINDBRAIN:

a. Pons
b. Medulla
c. Cerebellum

Dr Adel Bondok ®




ANOTHER BRAIN DIVISIONS

1. CEREBRUM:
a. 2 Gerebral hemispheres:
h. Diencephalon: formed mainly of:

thalamus & hypothalamus

2. CEREBELLUM: coordination & balance
3. BRAINSTEM: formed of the

Midbrain
Pons
Medulla

BRAINSTEM

3. MEDULLA

! — E # ""4"1
p = g
DrAdel Bondok® | =



Ventricular System

1. Lateral ventricle:
in the cerebral |
hemisphere f

2. Third ventricle:

in the diencephalon

1: Lateral ventricle
a: anterior horn

3. Fourth ventricle: b: central part ~ __

c: posterior horn
P of Luschka

d: inferior horn

In the hindbrain 2: Third ventricle I Feianen ot gt
3: Fourth ventricle

4: Cerebral aqueduct

Central canal

=

=

SN Y
<§‘—~._;. - y

X
&8
4
2/

« The functional unit is the neuron.

« Nerve cells are divided according to size, function and
number of processes.

* Nerve cells communicate by synapses.
* Neuroglia are 4 central and 2 peripheral.

« Nervous system is divided into central and peripheral NS

Semetsri-Level 1- Module 1 A

» The brain is divided into cerebrum, cerebellum+and
brainstem.

« Cavities in the brain are called ventricles.

Reference:



PERIPHERAL SOMATIC

NERVUS STEM
Spinal Nerves: 31 pairs
Cranial Nerves: 12 pairs

spinal & Granial Ganglia

Dr Adel Bondok ®

31 PRIRS OF

Base of -~
the skull

Cervical
enlargement

SOAJON |BIIAIDD)

SPINAL NERVES

Distribution: 12
a
Lumbar .
] enlargement ’
8 Gervical
= §CanLxs
12 Thnraclc gmedulians
=
(-3
<
9 Lumbar 3
o Sacral § i
g Y/ o
1 Coccygeal § o fely
e\ =




Dorsal horn
Ventral horn - l

P
White matter \/Q; \a
=

Dorsal root ganglion / |
(spinal ganglion) Z / |

/.

SPINAL NERVE

Dr Adel Bondok ®
wOn (DRG)
|
| 101Sa1 R¢

Spinal § .9
nerve W w7
' 7Ventral primary
\< ramus
I I'
[ jentral Ramus

[N

Gray ramus l \
communicantes C‘ White ramus BHM":“ES m: T"E

communicantes PI“AI. “EB"E
Sympathetic ganglion s

VENTRAL RAMUS DORSAL RAMUS

Large in size Small in size

Runs anteriorly Runs backward to hack muscles
Joins others & form plexusss Does nol form plexuses
Attached to symp ganglion Not attached to symp ganglia




N RON =

9.

GRANIAL NEIWES

Olfactory N: from nose

Optic Nerve: from retina

Il & IV: from midbrain
Middie 4:from pons
from medulla

Function of Cranial Nerves

Olfactory nerve (l): olfaction (smell)
Optic nerve (ll): vision

Oculomotor nerve (lll): movement of the eyeball
Trochlear nerve (IV): movement of the eyeball

Trigeminal nerve (V). sensation from face & move the jaw
Abducent nerve (VI): movement of the eyeball

Facial nerve (VIl): muscles of facial expression.
Vestibulocochlear nerve (VIIl): hearing and balance
Glossopharyngeal nerve (IX): tongue _“ pharynx.

DrAdel Bondok®

10. Vagus nerve (X): abdominal & thoracic viscera
11. Accessory nerve (XI): to the larynx with the vagus
12. Hypoglossal nerve (XIl): muscles of the tongue.



Cranial Nerves P
NERUVOUS [BelmedbEas

{
|

SYSTEM i.)

PARASYMPATHETIC = dall s
Sy Thoraco-Lumbar
1. Sympathetic: called b g :

thoraco-lumbar. From spinal ’ SPINAL

- SEGMENTS

cord segments T1-L2 T1 - L2
2. Parasympathetic: called

cranio-sacral

: . : SACRAL |
a. Cranial: with cranial nerves sgGMENTS | ; JJ
b. Sacral: S2,3& 4 52,3, 4 Y

AUTONOMIC NERVOUS SYSTEM

SYMPATHETIC PART

spinal
cord il

o

9 organ

2 Dr Adel Bondok ®

Preganglionic fibers: from spinal
cord lateral horn cells

Ganglion: sympathetic ganglia
Postoanglionic fibers: from ganglia




PREPARE THE BODY FOR
= EMERGENCY AND STRESS

FUNCTION OF THE SYMPATHETIC SYSTEM Dr Adel Bondok ®

(&) PARASYMPATHETIC PART

1. CRANIAL OUTFLOW:

with cranial nerves:
i, Vil, IX & X

2. SACRAL OUTFLOW: [ orseisondoic
L] a )
from segments
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FUNCTION OF THE
PARASYMPATHETIC SYSTEM




FUNGTIONS OFA.N.S.

SYMPATHETIC

PARASYMPATHETIC

Dilates the pupil
Dilates bronchi
Relax wall of GIT

contracts the
sphincter of the GIT

Constricts the pupil
Constricts hronchi
Contractwall of GIT

relaxes the sphincter
of the GIT

STRUCTURE OF THE
NERVOUS SYSTEM

Formed of 2 types of cells:

1. Nerve cells: called neurons |

They communicate hy synapses

AN
>: neuroglia PR

d. AS[I‘OGV[BS Sllllllﬂl'l the nerve cells B

h.Oligodendrocytes: Form myelin
c.Microglia: Guard against infection
d.Ependymal cells: line the veniricles




NERVE CELLS

Nucleus Soma Axon termmals

(cell body)

Myelin

Dendrites Sheaths -

Cytology:
1. Cell Body: nucleus & cytoplasm
2. Processes: one axon & dendrites

ONE AXON

Transmits informationto [GASYE"
other nerve cells 7

4]

AN [ synapses
Nucleus
\\ Perikaryon

\“»\Axon hillock

Dendrite

\
Axon

THE NEURON

1 Synaptic
/ end bulbs

DE N DRITES i

Receive information



AXONS are like electric wires. Either:

Myelinated Unmyelinated

Myelin: Insulation +impulse conduction

Oligodendrocyte
M The thicker the faster the conduction
e ——

. 1 . -

0. : .- 9 ("= \ ‘ Nucleus of
o : P € v * " RN
a prtt = & o \ .:,_V' P . Schwann cell

. @ ‘Myelinated® = ‘% R U S
_ .\ aXf)I'E . . N — Unmyelinated
b e axon
Mesaxon
‘ - oligodendrite

cell body

1. In the CNS:

2. In the PNS:

Schwann cells



ACCORDING TO:
Size, Function & # of Processes
A. SIZE:
1. Golgitypel: large
2. Golgitypell: small s
B. FUNCTION:

1. Moter:movement WJ‘Q iﬁ

2. Sensory:perception of sensations
3. INterneurons: connect nerve cells together %/

Glassification:

C. # OF PROCESSES:

1. Unipolar: 1 process
a. True: amacrine cells of the retina.

b. Pseudounipolar: in dorsal root ganglia =
2. Bipolar: 2 processes, sense organs

3. Multipolar: more than 2

Central
branch

PSEUDO-
UNIPOLAR | BIPOLAR | MULTIPOLAR
NEURON NEURON NEURON




oligodendrite
cell body

CENTRAL: 4 :

1. Astrocytes: protection nmg:: e

Oligodendrocytes: myelin R2™er

2.

3. Microglia: inflammation

4. Ependyma: line ventricles,
CSF production & circulation

PERIPHERAL: 2

1. Schwann cells: myelin

N
(7]
V)
R
-
®
0

lite cells: around nerve cells

TERMINOLOGY

NUCLEUS:

collection of nerve cells inside the CNS
GANGLION:
collection of nerve cells outside the CNS

www.abondok jeeran.com



SYNAPSES

1. Definition:

contact point between 2
nerve cells

2. TYPES:

transmission by chemical substance
b. Electrical Synapse:

transmission without chemical
substance

STRUCTURE OF THE
fi
Neuro lamen\ﬂ SYNAPSE
Mitochondrion Presynaptic portion
Synaptic vescicle
Smooth
endoplasmic
reticulum Voltage-gated

Ca++ channels
N @ N t t
- eurotransmitter |
Post-synaptic density . e Synaptic

Synaptic » A Cleft
Z—— cleft Dendiritic
S = Spine
portion
Structure of the chemical synapse

3 elements:
1. Presynaptic element: axon

2. Synaptic cleft
3. Postsynaptic element:
dendrite, axon, cell body, muscle

Axon
Neurotransmitters Terminal

Neurotransmitter
re-uptake pump

Synaptic
vesicle




Al
Dense-Core CLEAR
vesicles vesicles

000
O%O
OO

C&echglamine Acetylcholine

Receptor site Synaptic  Synaptic Dendrite

S T 3. Postsynantic part

TYPES OF SYNAPSES

Axodendritic: axon + dendrite
Axoaxonic: axon + axon
Axosomatic: axon + cell body
Neuromuscular: axon + muscle

= o

Dendrites

2

Axodendritic Synapse Axosomatic Synapse |Axoaxonic Synapse




TYPES OF SYNAPSES

Dendmes

ad

Axosomatic Synapse

Axodendritic Synapse Axoaxonic Synapse

et st — )
Neuromuscular\

1. Central Nervous System:

Brain.
Spinal cord.

2. Peripheral Nervous System:

N
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o
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W éﬁﬁ/‘;uﬁ:m I 4

"‘
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A. Somatic Nervous System:
Spinal nerves: 31 pairs.

Cranial nerves: 12 pairs.
Associated ganglia.

B. Autonomic Nervous System:

Sympathetic: thoracolumbar
Parasympathetic: craniosacral
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Divisions of the Nervous System

Peripheral:
: Spinal

Cranial

Peripheral:
Autonomic

Sympathetic |

Thoracolumbar

Nerves: 12

Parasympathetic |

Crapiosacral |

RAIN
1. FOREBRAIN:

a. 2 Cerebral hemispheres

b. Diencephalon: thalamus, hypothalamus,
epithalamus & subthlamus .=

2. MIDBRAIN
3. HINDBRAIN:

a. Pons A\ ’ =~ /
b. Medulla C G Phe Y
c. Cerebellum wN e~ A




1. CEREBRUM:
a. 2 Gerebral hemispheres:

h. Diencephalon: formed of:
thalamus, hypothalamus,
epithalamus & subthlamus |

2. CEREBELLUM:

Coordination & balance

3. BRAINSTEM: formed of |

a. midbrain
b. Pons
c. medulla

Berellrum+Cerehellum+ Brainstem
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STRUCTURE OF THE SPINAL CORD
Lunmeiener | <{17

2. Gray Matier -

a. Dorsal Horn: sensory

motor

. Lateral horn: autonomic




PERIPHERAL
'NERVOUS SYSTEM

spinal Nerves: 31 pairs
Granial Nerves: 12 pairs

Dorsal horn
Ventral horn

White matter

Dorsal root ganglion
(spinal ganglion) /#&

S ; ,L«
Ventral Root

SPINAL NERVE | Ventral ramus




Posterior Horn Dorsal Root Ganglion

N f\.)-—Pseudounipolar nerve cell

Lateral
Horn

| <+ Dorsal Root
(sensory)

SENSORY

Anterior Horn
Motor nerve cell

Ventral Root
(motor)

VIOTOR ..

Myelin Sheath

.e— Peripheral Nerve

FORMATION OF THE
SPINAL NERVE

Sensory Nerve fiber

Motor Nerve Fiber

Neuromuscular

jund:ion\
T4 .

i
MUSCLE S

Lesionin the dorsal root:
loss of sensation

motor paralysis

fp =
W =% ' H i

I “ o

i

motor paralysis & SBAIISOW' loss




























































































































































































































































































































































































































































































































































































































































































































































































































