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Reflex  a rapid involuntary response to a stimulus 
Reflex action do not involve the brain in decision making process – instead sensory 
information is relayed directly to motor pathway within the spine 
Ex. Reflex arch 





The nervous system is organized into the central nervous system

(CNS), consisting of the brain and spinal cord, and the peripheral nervous 

system (PNS), consisting of nerve fibers that carry information between the CNS 

and the other parts of

the body (the periphery) , The PNS is further subdivided into afferent and efferent 

divisions. The afferent division carries information to the CNS, apprising it of the 

external

environment and providing status reports on internal activities

being regulated by the nervous system (a is from ad, meaning“toward,” as in 

advance; ferent means “carrying”; thus, afferent means “carrying toward”). 

Instructions from the CNS are transmitted via the efferent division to effector 

organs—the muscles

or glands that carry out the orders to bring about the desired effect (e is from ex, 

meaning “from,” as in exit; thus, efferent means “carrying from”). 



The efferent ( motor ) nervous system is

divided into the somatic nervous system, which consists of the

fibers of the motor neurons that supply the skeletal muscles;

and the autonomic nervous system, which consists of fibers

that innervate smooth muscle, cardiac muscle, and glands. The

latter system is further subdivided into the sympathetic nervous

system and the parasympathetic nervous system, both of

which innervate most of the organs supplied by the autonomic

system. 

In addition to the CNS and PNS, the enteric nervous system is an extensive 
nerve network in the wall of the digestive tract.



Neurons & supporting cells 

The nervous system is composed of neurons, which produce

and conduct electrochemical impulses, and supporting

cells, which assist the functions of neurons. 

Neurons are the  basic structural and functional units of the nervous system.Neurons are 

classified functionally and structurally

The Supporting cells aid the functions of neurons and are about

five times more abundant than neurons. 

The term neuroglia (or glia ) traditionally  refers to the supporting cells of the CNS 

but in current usage   the supporting cells of the PNS are often also called glial cells.

There are two types of neuroglial cells in the peripheral nervous system:

1. Schwann cells (also called neurolemmocytes ), which form  myelin sheaths around 
peripheral axons.

2. satellite cells, or ganglionic gliocytes, which support neuron  cell bodies within 
the ganglia of the PNS.



types of neuroglial cells in the  CNS









TYPES OF NEURONES 
three functional classes of neurons Three functional classes of neurons make up the nervous 

system: afferent neurons, efferent neurons, and interneurons. The afferent division of the PNS

consists of 1- afferent neurons, ( sensory neuron) At its peripheral ending, a typical afferent neuron 
has a sensory receptor that generates action potentials in response to a particular  type of stimulus (a 
change detectable by the neuron). 

The afferent neuron cell body, which is devoid of dendrites and presynaptic inputs, is

adjacent to the spinal cord. A long peripheral axon, commonly called the afferent fiber, extends from 
the receptor to the cell body, and a short central axon passes from the cell body into the

spinal cord. Action potentials are initiated at the receptor end of the peripheral axon in response to a 
stimulus and are propagated along the peripheral axon and the central axon toward the spinal cord. 
The terminals of the central axon diverge and synapse with other neurons within the spinal cord, thus 
disseminating information about the stimulus.

Afferent neurons lie primarily within the PNS. Only a small portion of their central axon endings 
projects into the spinal cord to relay signals from the periphery to the CNS





2- Efferent neurons ( motor neuron) also lie primarily in the PNS. 

Efferent neuron  cell bodies originate in the CNS, Efferent axons (efferent fibers)

leave the CNS to course their way to the muscles or glands they innervate, 
conveying their integrated output for the effector organs to put into effect.

There are two types of motor neurons: somatic and autonomic.

Somatic motor neurons are responsible for both reflex  and voluntary control of 
skeletal muscles. 

Autonomic motor neurons innervate (send axons to) the involuntary effectors—

smooth muscle, cardiac muscle, and glands. The cell bodies of  the autonomic 
neurons that innervate these organs are located

outside the CNS in autonomic ganglia

3- About 99% of all neurons are interneurons  ( also called relay neuron ) , 
which lie

entirely within the CNS. As their name implies, interneurons lie

between the afferent and the efferent neurons and are important

in integrating peripheral information to peripheral responses

(inter means “between”). 



The structural classification of neurons is based on the number

of processes that extend from the cell body of the neuron





Demyelinating diseases 

are those in which the myelin sheaths are specifically attacked. Because Schwann cells form the 
myelin in the PNS, whereas oligodendrocytes form the myelin of the CNS,

the immune system attacks one or the other type of myelin. In Guillain-Barre syndrome, the T 
cells of the immune

system attack myelin sheaths of the PNS.

This produces rapid onset of symptoms that include muscle weakness

(which can dangerously affect the muscles of breathing) due to dysfunction of somatic motor axons, 
and cardiac and blood

pressure problems due to dysfunction of autonomic axons.

Multiple sclerosis ( MS ) is produced by autoimmune attack mediated by T cells on the

myelin sheaths in the CNS. This leads to areas of hardening, or scleroses, followed by axonal 
degeneration. MS is usually diagnosed

in people between the ages of 20 and 40, and is twice

as common among woman than men. It is a chronic remitting

and relapsing disease with highly variable symptoms, including

sensory impairments, motor dysfunction and spasticity, bladder

and intestinal problems, fatigue, and others. 



ELECTRICAL ACTIVITY    IN AXONS




