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. .

® —Axon hil%
/ ’\w _ —

Neuron

Cell body

N
\\

o

Golgi apparatus

Endoplasmic ’
reticulum

e A

Mitochondrion \\ \ Dendrite

/ % Dendritic branches

Telodendria

Synaptic terminals




Lelsas @ hinall oaioas o ole 5,301 wie aumall Gl o oomall Jae &y ko s Ly Sl
Jas oy Ludaay o fabiw (s daiae oY Ll

s pliie A Sy endoplasmic reticulumy! (dBILg 8 5a Slageuguly ol S ging QAT avua
Sagaa Blidg s uay

axon Js¥! daei¥ | ye naulesl nesd opo GsSI Gsmeand] ) Cipas By Juadilly (S ) liie
.dendrite bl

sensory receptors s c s §iyb e 0¥ Jla,! Aty Cpamag AXONJ! e JaTh (guiaall



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.
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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.
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Note that potentials move from a neuron to
another into not stay with a single neuron
which makes the electric potential



SYNAPSE

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

= Axon terminal

Action potential

Nerve impulse

Synaptic vesicle

Sarcolemma —
i containing

= Some axon terminals swell into acetylcholine
bulb-shaped  structures  called " (:cm
synaptic end bulbs. i [ .::' bp:::

plate N Synaptic cleft

= Synaptic end bulbs contain many (space)
space

tiny  membrane-enclosed  sacs
called synaptic vesicles that store a
chemical called a neurotransmitter.
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SYNAPSE

» Neurotransmitter is a molecule Neurotransmitter
released from a synaptic vesicle to N,/ .. \ Neurotransmitter
excite or inhibit another neuron, Synaptic 7\ transporter | Axon
muscle fiber, or gland cell. vesicle . terminal
Voltage- \.....
gal(.'d Ca” ‘ : ./ h
= Many neurons have two or even channel W " synaptic
three types .of neurotransmitters, — po.. ooy é ¢ gy Receptor cleft
each with different effects on the density Dendrite

postsynaptic cell.
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CLASSIFICATION OF NEURONS

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).



STRUCTURAL CLASSIFICATION

LJ Bipolar neuron EJ Unipolar neuron EJ Multipolar neuron
Bpcdiar neurons have Unipolar newons have a Muttipolar naurons have
TWO processas single elongated process, more than two processes:;
separatad by the ceall with the cdl body located there is a single axon and
body. off 10 the side. i .
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STRUCTURAL CLASSIFICATION

Extensions = fibers = axon+dendrites

= 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).

All motor neurons are multipolar neurons Which
means they have more than one extension



STRUCTURAL CLASSIFICATION

Sensory neurons may be bipolar or unipolar neurons but most of them are found as
unipolar neurons whereas only few are found as bipolar neurons

= 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

_ PNS \

Sensory Motor

Afferent Neurons
&
Sensory
Receptors

Efferent Neurons
&
Effectors




SENSORY OR AFFERENT NEURONS

Sensory

Visceral Somatic

Sensory information
from viscera
(internal organs
such as the heart,
lungs, stomach, &
bladder)

Sensory information
from skin, muscles,
bones, & joints.




MOTOR OR EFFERENT NEURONS

Visceral

Autonomic Nervous
System (ANS) - regulates
internal body functions

Somatic

Voluntary control of
skeletal muscles.




INTERNEURONS OR ASSOCIATION NEURONS

Integrates information
from sensory systems

Sends signals
to motor system

\




FUNCTIONAL CLASSIFICATION

= 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 etfectors (muscles and
glands) through cranial or spinal nerves.
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FUNCTIONAL CLASSIFICATION

= 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.
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_| NEUROGLIA Speeding up the action potentials since the

axon may be long sometimes.
Neuroglial Cells of the CNS

- In contrast to neurons, neuroglia

Astrocyte
do not generate or propagate
action potentials, and they can
multiply and divide in the
mature nervous system.
Oligodendrocyte

Special type of neuroglia
cells, has the ability to do
myelination in the CNS

- Neuroglia of the CNS can be
classified into four types:
astrocytes,  oligodendrocytes,

microglial cells, and ependymal

cells. It also: 1) makes sure that the environmentis__
suitable for the action potentials 8is
2) supports the structural functions

Microglia

Ependymal cells

®




First type of neuroglia ¢— ASTROCYTES

1. Support neurons. Aallagll dada

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.



OLIGODENDROCYTES

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

MICROGLIA

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

= They produce and assist in the circulation of Cerebrospinal-‘D
fluid. Lhaall claall o8 aalsy Sl
Loxaally

[ NEUROGLIA OF THE PNS | ‘#
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= The two types of glial cells in the PNS are Schwann cells and
Satellite cells.



SCHWANN CELLS

= They form the myelin sheath around axons and participate in
axon regeneration. (containing sensory and motor neurons).
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SATELLITE CELLS
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= They provide structural support and regulate the exchanges of
materials between neuronal cell bodies and interstitial fluid.
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