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Functional classification of neurons 
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classification of nuerons

▪ Sensory /affèrent nuerons

▪ Motor /efférent nuerons

▪ Inter/association nuerons
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Sensory function of the nervous system
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The  figure shows  an outline of  sensory 
system, which transmits sensory information 
from
the receptors of the entire body surface and 
from some deep structures. This information 
enters the central nervous system through 
peripheral nerves and is conducted
immediately to multiple sensory  area he CNS 
areas  via special sensory pathways
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Sensory neurons are afferent ةمداقلا ةیبصعلا ةراشلاا لمحت ىنعمب يا  
يزكرملا يبصعلا زاھجلل يفرطلا يبصعلا زاھجلا نم

Motor neurons are efferent  اي بمعنى الاشارة العصبیة تنتقل من الجھاز 
العصبي المركزي لباقي الجھاز العصبي



MOTOR PART OF THE NERVOUS
SYSTEM—EFFECTORS
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Motor functions of the nervous system,
 (1) contraction of appropriate skeletal muscles throughout the 
body
 (2) contraction of smooth muscle in the internal organs
(3) Secretion of active chemical substances by both exocrine and 
endocrine glands in many parts of the body. and the muscles and 
glands are called effectors because
they are the actual anatomical structures that perform the 
functions dictated by the nerve signals
The motor system consists of voluntary and involuntary part.
▪The control of skeletal muscle contraction is mediated by 
voluntary motor nerves, whereas the autonomic nervous system 
is responsible for the involuntary control of smooth muscle 
contraction and glandular secretion.
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ال effector ھو الجزء اللي انتقلھ الاشارة العصبیة وقام 
بالوظیفة المحددة من الإشارة

مثال ھو الإشارة وصلت عضلة الامعاء إنھا تنقبض 
في ھذه الحالة تعتبر العضلة ھي ال effector لأنھا قامت بعملیة 

الإنقباض
 *Effectors are the actual anatomical structures 
that perform the action

 لثم ةیدارإ اھتكرح نوكت باصعا نم نوكتت motor nervous systemلا
skeletal muscle contraction نع ةلووسملا motor nerves لا

 ضابقنا نع ةلوؤسملا autonomic nervous system لا  لثم ةیدارإ لا وا
ددغلا زارفاو ءاسلملا تلاضعلا



Neurons and glial cells 

• Nervous tissue is composed of tow  types of cells 
• Neurons which are excitable and conduct information via  nerve impulses and 

communicate with each through specialized junctions know as synapses 
• There are about 10 billion cells in the CNS 
• The basic functional unit of the nervous system is  the NEURON. The CNS contains more than 

100  billion neurons. Neurons mainly function to store,  communicate, and integrate 
information

• Glial cells :which perform a variety of nonsignaling functions such as 
forming myelin to provide support and insulation between neurons, 
phagocytosing and removing cellular debris, removing excess neurotransmitters, 
and forming the blood-brain barrier 
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ةیبصعلا ایلاخلا عاونا

neurons حول ال myelin تقوم بتكوین ال schwann cells الخلایا الغرائیة مثل ال



Functional component of a neuron
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Synapses  and Signal Transmission

• A synapse is the junction between neurons or between a 
neuron and an effector like skeletal muscles 

• Types of synapse 
▪ Electrical Synapse
▪ Gap junctions connect cells and allow the transfer of  electrical activity and to  

synchronize the activity of a group of cells

▪ Chemical Synapse
▪ One-way transfer of information from a presynaptic neuron to a postsynaptic neuron

▪ The primary type of synapses in the nervous system 

3/27/2024 8



Types of Synapses 
Electrical synapses and chemical synapses

 Functional anatomy  

Synaptic cleft 

 synaptic delay 
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Electrical  synapses 
• Electrical synapses are a physical connection between two neurons. cell 

membrane proteins called connexons form gap junctions between the neurons.
•  The gap junctions form pores that allow ions to flow between neurons, so as an 

action potential propagates in the presynaptic neuron, the influx of sodium can 
move directly into the postsynaptic neuron and depolarize the cell. 

• The response in the postsynaptic cell is almost immediate, with little to no delay 
between signaling in the pre- and postsynaptic neurons.

•  Electrical synapses play an important role in the development of the nervous 
system but are also present throughout the developed nervous system, although 
in much smaller numbers compared chemical synapses.

• Compared to chemical synapses, electrical synapses conduct nerve impulses 
faster (almost no delay). 
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 presynaptic neuron لا يف action potential راص ول ينعی
 ، مویدوصلا تانویا ببسب depolarization نع ةرابع وھ يللاو
 postsynaptic لل لصوت اھنا ةرداق ياھ مویدوصلا تانویا

neuron ثدحت حرو بوقثلا قیرط نع depolarization

:2 مقر ةطقن حرش



Electrical synapses 

•  The response is always the same sign as the source. For example, depolarization 
of the pre-synaptic membrane will always induce a depolarization in the post-
synaptic membrane, and vice versa for hyperpolarization.

•  Also, the response in the postsynaptic neuron is in general smaller in amplitude 
than the source. 

• The relative speed of electrical synapses allows for many neurons to fire 
synchronously (at the same time). For example, certain hormone-secreting 
neurons within the hypothalamus are connected by electrical synapses, thus 
facilitating a burst of hormone secretion into the circulation

• Gap junctions are present in cardiac muscles and visceral (single unit smooth 
muscles )
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Hyperpolarization in pre-synaptic cell means hyperpolarization and postsynaptic cell
Depolarization in pre-synaptic cell means depolarization and postsynaptic cell



Chemical synapses 

• Most synapses in Nervous system are chemicals synapses and the 
transmission of signal from presynaptic to postsynaptic cell occurs via 
the release of chemicals know as neurotransmitters 

• Transmission is one direction ( from presynaptic to postsynaptic 
neuron )

• Synaptic cleft :  space between presynaptic and postsynaptic neurons 
•  Synaptic delay Time is needed for  signal transmission from 

presynaptic to postsynaptic neuros
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Function of  chemical nervous system synapses

• Synapses determine the directions that the nervous signals will spread 
through the nervous system. 

• Changing the impulse from a single into repetitive impulses (Signal 
amplification)

• Facilitatory and inhibitory signals from other areas in the nervous system can 
control synaptic transmission, sometimes opening the synapses for 
transmission and, at other times, closing them

• Some postsynaptic neurons respond with large numbers of output impulses 
,and others respond with only a few. Thus, the synapses perform a selective 
action, often blocking weak signals while allowing strong signals to pass but, 
at other times, selecting and amplifying certain weak signals and often 
channeling these signals in many directions rather than in only one direction.

• Synapses also are important for storage of information is the process we call 
memory
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للي دارس المحاضرات اللي قدام رح یفھم النقاط



Structure of a chemical synapse and types of different pattern of 
synaptic connection in nervous system

▪ A synapse involves a junction between an axon 
terminal of one neuron,  known as the 
presynaptic neuron, and the dendrites or cell 
body of a  second neuron, known as the 
postsynaptic neuron.

▪  This junction allows the  transmission of nerve 
action potential (or nerve impulse) from one 
neuron  to the next.

▪ There are different types of chemical synapses 
depending on the site of contact between 
presynaptic terminal and post synaptic cell 
• Axodendritic 
• Axosomatic 
• Axoaxonic 
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Steps of synaptic transmission and signal transmission at a Chemical synapses 
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The neurotransmitters (Small molecules)  are synthesized and stored in vesicles in presynaptic terminal
Can be Excitatory neurotransmitters or Inhibitory neurotransmitters  depending on the receptor and its 
interaction with neurotransmitter 
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Excitatory neurotransmitters will cause an 
increase in sodium ions permeability in the 
post synaptic neuron which will cause a 
depolarization in the post synaptic neuron 
and if this depolarization was sufficient, it 
will cause an initiation of an action 
potential

The inhibitory neurotransmitter increases 
ability to chloride ions or potassium ions a 
hyperpolarization will happen in the post 
synaptic neuron An action potential occuring will be harder



مویسلاكلا تاونق حتف ىلإ يدؤی depolarization لا
 لا جمدنت حرو synaptic vesicles لاب ةقصتلم تانیتورب زفحتت حر مویسلاكلا تانویا زیكرت ةدایز دنعو

vesicles لاب membrane لا قیرط نع اوجرخی ثیحب exocytosis

 لاب neurotransmittersلا طابترا
postsynaptic receptors

 رصتخم حرش
:ةمداقلا دیلاسلل



Basic Steps in chemical synaptic transmission 

• Basic Steps
• Neurotransmitter synthesis
• Load neurotransmitter into synaptic vesicles
• Depolarization opens voltage-sensitive Ca2 + channels in the presynaptic 

nerve terminal
•  Vesicles fuse to presynaptic terminal and release of NT by exocytosis 
• Neurotransmitter spills into synaptic cleft
• Binds to postsynaptic receptors
• Biochemical/Electrical response elicited in postsynaptic cell
• Removal of neurotransmitter from synaptic cleft
• Recycling of synaptic vesicles back into presynaptic terminals also occurs via 

clathrin mediated endocytosis .
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Termination of action of neurotransmitters 
(Removal of Neurotransmitter)
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There are  four ways three ways by which 
neurotransmitters are cleared from the cleft: 
1. Diffusion 
2. Enzymatic degradation Example 

Acetylcholine esterase at cholinergic 
synapses  and MAO (Mono amino 
oxidase) in adrenergic synapses ) 

3. Reuptake into the nerve terminal by   a 
transport protein coupled to the 
Na+ gradient, for example, dopamine, 
norepinephrine, glutamate and GABA; 

4. Uptake and metabolism by glial cells 
(glutamate )
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acetylcholine یكون الناقل العصبي فیھ ال synapsesنوع من ال

Monoamine neurotransmitters include  adrelanine

 Mao also degrades norepinephrine مھم




