
ميحرلا نمحرلا لا مسب



Objectives

1. Discuss central nervous system (CNS) as
well as peripheral nervous system (PNS).

2. Describe functions of the nervous system.

3. Explore classification of neurons.
(Pages 400- 408 of the reference)



General Overview

The nervous system
is one of the smallest
(3% of the total body
weight) but the most
complex of the 11
body systems.









- It consists of central nervous system (CNS)
and peripheral nervous system (PNS).

- The CNS consists of brain (85 billion
neurons) and spinal cord (100 million
neurons.).

- The PNS consists of all nervous tissue
outside the CNS, which include nerves,
ganglia, enteric plexuses, and sensory
receptors.

NERVOUS SYSTEM



1. Nerve is a bundle of hundreds to thousands of axons plus associated
connective tissue and blood vessels that lies outside the brain and spinal cord
(i.e., cranial nerves emerge from the brain and spinal nerves emerge from the
spinal cord).

2. Ganglia are small masses of nervous tissue, that are located outside of the
brain and spinal cord.

3. Enteric plexuses are extensive networks of neurons located in the walls of
organs of the gastrointestinal tract (regulating the digestive system).

4. Sensory receptor refers to a structure of the nervous system that monitors
changes in the external or internal environment.

PERIPHERAL NERVOUS SYSTEM



Somatic nervous system (SNS) 

Autonomic nervous system (ANS)

Enteric nervous system (ENS) 

PERIPHERAL NERVOUS SYSTEM



1. Sensory neurons that convey information to CNS from
somatic receptors in the head, body wall, and limbs and
from receptors for the special senses of vision, hearing,
taste, and smell.

2. Motor neurons that conduct impulses from the CNS to
skeletal muscles only.

SOMATIC NERVOUS SYSTEM (SNS) (CONSCIOUSLY 
CONTROLLED)

)ةيلكيهلا( طقف ةيدار&ا ت=ضعلا ىلإ يزكر5ا يبصعلا زاهجلا نم تاراش&ا لقنت



1. Sensory neurons that convey information to CNS from
autonomic sensory receptors, located primarily in
visceral organs such as the stomach and lungs.

2. Motor neurons that conduct nerve impulses from the
CNS to smooth muscle, cardiac muscle, and glands.

Note: The motor part of the ANS consists of two branches,
the sympathetic division and the parasympathetic
division.

AUTONOMIC NERVOUS SYSTEM (ANS) (INVOLUNTARY)



1. Sensory neurons of the ENS monitor chemical changes
within the GI tract as well as the stretching of its walls.

2. Motor neurons govern contractions of GI tract smooth
muscle to propel food through the GI tract, secretions of GI
tract organs (such as acid from the stomach and hormones
from GI tract endocrine cells).

ENTERIC NERVOUS SYSTEM (ENS) (THE BRAIN OF THE 
GUT) (INVOLUNTARY)

هناردج ددّمت كلذكو يمضهلا زاهجلا لخاد ةيئايميكلا تاريغتلا بقارت يوع5ا يبصعلا زاهجلا يف ةيسحلا ةيبصعلا اي=خلا

،ةيمضهلا ةانقلا ربع ماعطلا عفدل يمضهلا زاهجلل ءاسل5ا ت=ضعلا ضابقنا يف مكحتت ةيكرحلا ةيبصعلا اي=خلا
ةيمضهلا ددغلا اي=خ نم تانومرهلاو ةدع5ا نم ضمحلا لثم يمضهلا زاهجلا ءاضعأ تازارفإ يف مكحتت امك



FUNCTIONS OF THE NERVOUS SYSTEM

Sensory function (detecting internal stimuli or external stimuli
through cranial and spinal nerves).

Integrative function (analyzing sensory information and
making decisions for appropriate responses).

Motor function (eliciting an appropriate motor response by
activating effectors (muscles and glands) through cranial and spinal
nerves).

)spinal nerves( يكوشلا لبحلاو )cranial( ةيفحقِلا باصعjا ربع ةيجراخلا وأ ةيلخادلا تازّفح5ُا فاشتكا :ةّيسحلا ةفيظولا

ةبسان5ا تاباجتس=ل تارارقلا ذاختاو ةّيسحلا تامولع5ا ليلحت :ةيلماكتلا ةفيظولا

يكوشلا لبحلاو ةيفحقلا باصعjا ربع )ددغلاو ت=ضعلا( ةذفن5ا ءاضعjا طيشنت قيرط نع ةبسانم ةيكرح ةباجتسا جاتنإ :ةيكرحلا ةفيظولا



Neurons (provide most of the unique functions of the nervous
system, such as sensing as they connect all regions of the body to
the brain and spinal cord). No ability to undergo dividing
throughout an individual’s lifetime.

Neuroglia (support and protect neurons, and maintain the
interstitial fluid that bathes them) (they outnumber neurons). It
has a continuous ability to divide throughout an individual’s
lifetime.

NERVOUS TISSUE

 اهب طيحي يذلا يل=خلا لئاسلا ىلع ظفاحتو ،اهيمحتو ةيبصعلا اي=خلا معدت :)Neuroglia( ةيبصعلا ةيقبدلا اي=خلا
درفلا ةايح لاوط ماسقنwا ىلع ةرمتسم ةردق كلتمتو ،ةيبصعلا اي=خلا ىلع اهددع يف قوفتتو



The neuron has the 
ability to respond to a 

stimulus and convert it 
into an action potential 

(nerve impulses). 

The cell body contains 
free ribosomes and 
rough endoplasmic 

reticulum for 
synthesizing new 

proteins. . 

)ةيبصع تاضبن( لعف دهج ىلإ هليوحتو زفحملل ةباجتسwا ىلع ةردقلا ةيبصعلا ةيلخلا كلتمت

ةديدجلا تانيتوربلا عينصتل ةنشخ ةيمز=بودنإ ةكبشو ةرح تاموسوبير ىلع ةيلخلا مسج يوتحي



The dendrites (like 
little trees) are the 
receiving or input 

portions of a neuron 
because they contain 

numerous receptor sites 
for binding chemical 

messengers from other 
cells.

 ةيلخلل لخد5ا وأ لبقتس5ا ءزجلا يهو ،ةريغصلا راجشjا هبشت )Dendrites( ةيريجشلا تاعرفتلا
ىرخأ اي=خ نم ةيئايميكلا لئاسرلا طاقتلw ت=بقتس5ا عقاوم نم ديدعلا ىلع يوتحت اهنj ،ةيبصعلا



The single axon (long
and thin projection) of a
neuron propagates
nerve impulses toward
another neuron, a
muscle fiber, or a gland
cell.

The axon ends by
dividing into many fine
processes called axon
terminals.

 فيحنلاو ليوطلا )Axon( دحاولا يبصعلا روح5ا
 وحن ةيبصعلا تاضبنلا لقني ةيبصعلا ةيلخلا يف
ةيدغ ةيلخ وأ ،يلضع فيل وأ ،ىرخأ ةيبصع ةيلخ

)Axon terminals( يبصعلا روح5ا تاياهن ىمسُت ةقيقد تاياهن ةدع ىلإ هعرفتب يبصعلا روح5ا يهتني

يبصعلا كبش5ا ربع ةيبصعلا ةراش&ا لصوتل ةفدهتس5ا ةيلخلا نم برتقت تاعرفتلا ياه



SYNAPSE

 Synapse is the site of
communication between two
neurons or between a neuron and
an effector cell.

 Some axon terminals swell into
bulb-shaped structures called
synaptic end bulbs.

 Synaptic end bulbs contain many
tiny membrane-enclosed sacs
called synaptic vesicles that store a
chemical called a neurotransmitter.

)Effector cell( ةذفنم ةيلخو ةيبصع ةيلخ ~ب وأ ~تيبصع ~تيلخ ~ب لصاوتلا عقوم يه )Synapse( ةيبصعلا كباش5ا

 خفتنت يبصعلا روح5ا تاياهن ضعب
 ىمسُت ةب5 لكش ىلع لكايه ليكشتل

 Synaptic( ةيكبش5ا ةيفرطلا تاعاقفلا

 يبصعلا لقانلا ىمسُت ةيئايميك ةدام نزخت يتلاو )Synaptic vesicles( ةيكبش5ا ت=صيوحلا ىمسُت ءاشغب ةقلغ5ا ةريغصلا سايكjا نم ديدعلا ىلع ةيكبش5ا ةيفرطلا تاعاقفلا يوتحت
)Neurotransmitter(



SYNAPSE

 Neurotransmitter is a molecule
released from a synaptic vesicle to
excite or inhibit another neuron,
muscle fiber, or gland cell.

 Many neurons have two or even
three types of neurotransmitters,
each with different effects on the
postsynaptic cell.



1. Structural Classification (according to the number of
processes extending from the cell body).

2. Functional Classification (according to the direction in
which the nerve impulse (action potential) is conveyed
with respect to the CNS).

CLASSIFICATION OF NEURONS

يزكر:ا يبصعلا زاهجلل ةبسنلاب ةيبصعلا ةضبنلا لاقتنا هاجتا بسح



STRUCTURAL CLASSIFICATION



STRUCTURAL CLASSIFICATION

 A multipolar neuron has many processes extending from the cell
body, a bipolar neuron has two, and a unipolar neuron has one.

 Multipolar neurons have several dendrites and one axon (i.e.,
neurons in the brain and spinal cord). They are found as motor
neurons (all) and interneurons (many).



STRUCTURAL CLASSIFICATION

 Bipolar neurons have one main dendrite and one axon (i.e.,
neurons in the retina of the eye, the inner ear, and the olfactory
area of the brain. Some of them are found as sensory neurons.

 Unipolar neurons have dendrites and one axon that are fused
together to form a continuous process that emerges from the cell
body. They are found as most of the body's sensory neurons.



FUNCTIONAL CLASSIFICATION

 ساسحAا لقنتب ينعي
 نم )…س: ،ملأ ،ةرارح(
 غامدلا ىلإ تKبقتس:ا

يكوشلا لبحلا وأ

 رماوUا لقنتب ينعي
 ىلإ غامدلا نم

ددغلا وأ تKضعلا



SENSORY OR AFFERENT NEURONS 

 نم ةيسحلا تامولع:ا 
 ،بلقلا لثم( ةيلخادلا ءاضعUا

ةناث:او ،ةدع:ا ،[تئرلا
Somatic: نم تامولع:ا لقني  

،ماظعلا ،تKضعلا ،دلجلا  
لصاف:او



MOTOR OR EFFERENT NEURONS 

هيدارل,ا ةكرحلا( مسجلا تKضع يف اًيدارإ مكحتي
 مضهلاو بلقلا تابرض لثم ةيئاقلتلا فئاظولا نع لوؤس:ا



INTERNEURONS OR ASSOCIATION NEURONS



 Sensory or afferent neurons (most are unipolar): appropriate
stimulus activates a sensory receptor; the sensory neuron forms an
action potential in its axon and the action potential is conveyed into
the CNS through cranial or spinal nerves. Most sensory neurons are
unipolar in structure.

 Motor or efferent neurons (most are multipolar): convey action
potentials (commands) away from the CNS to effectors (muscles and
glands) through cranial or spinal nerves.

FUNCTIONAL CLASSIFICATION

 ربع يزكر:ا يبصعلا زاهجلا ىلإ دهجلا اذه لقتنيو ،يبصعلا روح:ا يف )action potential( لعف دهج نjوكتي ،بسان:ا رثؤ:اب )sensory receptor( يسحلا لبقتس:ا زjفحُي امدنع
.ةيكوشلا وأ ةيغامدلا باصعUا



 Interneurons or association neurons (most are multipolar):

➢They are located within the CNS (brain and spinal cord) between
sensory and motor neurons.

➢They integrate the incoming sensory information from sensory
neurons (transmit action potential from one neuron to another) and
then elicit a motor response by activating the appropriate motor
neurons.

➢Main functions are thinking, memory, decision making.

FUNCTIONAL CLASSIFICATION

ةبسان:ا ةيكرحلا ةيبصعلا ايKخلا طيشنت لKخ نم ةيكرحةباجتسا ثدحُت مث ،)ىرخأ ىلإ ةيبصع ةيلخ نم لعفلا دهج لقنت( ةيسحلا ةيبصعلا ايKخلا نم ةدراولا ةيسحلا تامولع:ا جمدت



- In contrast to neurons, neuroglia
do not generate or propagate
action potentials, and they can
multiply and divide in the
mature nervous system.

- Neuroglia of the CNS can be
classified into four types:
astrocytes, oligodendrocytes,
microglial cells, and ependymal
cells.

NEUROGLIA



1. Support neurons.

2. Isolate neurons of the CNS from various potentially harmful
substances in blood.

3. Regulate the growth, migration, and interconnection among
neurons in the brain.

4. Maintain the appropriate chemical environment for the generation
of nerve impulses.

5. Play a role in learning and memory by influencing the formation
of neural synapses.

ASTROCYTES



 They are forming and maintaining the myelin sheath which
increases the speed of nerve impulse conduction around CNS
axons. (containing interneurons)

OLIGODENDROCYTES

MICROGLIA

 They remove cellular debris formed during normal
development of the nervous system and phagocytize microbes
and damaged nervous tissue.





 They produce and assist in the circulation of cerebrospinal
fluid.

EPENDYMAL CELLS

NEUROGLIA OF THE PNS

 The two types of glial cells in the PNS are Schwann cells and
Satellite cells.



 They form the myelin sheath around axons and participate in
axon regeneration. (containing sensory and motor neurons).

SCHWANN CELLS

SATELLITE CELLS

 They provide structural support and regulate the exchanges of
materials between neuronal cell bodies and interstitial fluid.

)ةيكرحلاو ةيسحلا ةيبصعلا ايKخلا لمشتو( رواح:ا ددجت يف نوكراشيو ةيبصعلا رواح:ا لوح [لاي:ا دمغ نيوكتب نوموقي

ايKخلا [ب لئاسلاو ةيبصعلا ايKخلا ماسجأ [ب داو:ا لدابت مّظنتو اًيلكيه امًعد رّفوت



THANK YOU
AMJADZ@HU.EDU.JO


