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The Nervous System 

• The most remarkable use of electrical phenomena in 
living organisms is found in the nervous system of 
human body.  

• Specialized cells called neurons form a complex 
network within the body which receives, processes, 
and transmits information from one part of the body to 
another.  

• The center of this network is located in the brain, 
which has the ability to store and analyze information. 

• Based on this information, the nervous system controls 
various parts of the body. 



The Nervous System 

• The nervous system is very complex. 
•  The human nervous system, for example, consists of 

about 1010 interconnected neurons. It is, therefore, 
not surprising that, although the nervous system has 
been studied for more than a hundred years, its 
functioning as a whole is still poorly understood. 

•  It is not known how information is stored and 
processed by the nervous system; nor is it known how 
the neurons grow into patterns specific to their 
functions. 

• Yet some aspects of the nervous system are now well 
known. 



The Nervous System 

• Specifically, during the past 40 years, the method of signal 
propagation through the nervous system has been firmly 
established.  

• The messages are electrical pulses transmitted by the 
neurons. When a neuron receives an appropriate stimulus, 
it produces electrical pulses that are propagated along its 
cable like structure. 

• The pulses are constant in magnitude and duration, 
independent of the intensity of the stimulus. The strength 
of the stimulus is conveyed by the number of pulses 
produced.  

• When the pulses reach the end of the “cable,” they activate 
other neurons or muscle cells. 



The Neuron 

• The neurons, which are the basic units of the nervous 
system, can be divided into three classes:  

• sensory neurons 
• motor neurons 
• interneurons.  
• The sensory neurons receive stimuli from sensory 

organs that monitor the external and internal  
environment of the body.  

• Depending on their specialized functions, the sensory 
neurons convey messages about factors such as heat, 
light, pressure, muscle tension, and odor to higher 
centers in the nervous system for processing.  



The Neuron 

• The motor neurons carry messages that 
control the muscle cells. 

• These messages are based on information 
provided by the sensory neurons and by the 
central nervous system located in the brain. 
The interneurons transmit information 
between neurons. 



The Neuron 

• Each neuron consists of a cell body to which 
are attached input ends called dendrites and a 
long tail called the axon which propagates the 
signal away from the cell (see Fig. 1).  

• The far end of the axon branches into nerve 
endings that transmit the signal across small 
gaps to other neurons or muscle cells. 

•  A simple sensory-motor neuron circuit is 
shown in Fig.2. 



The Neuron 

• A stimulus from a muscle produces nerve 
impulses that travel to the spine.  

• Here the signal is transmitted to a motor 
neuron, which in turn sends impulses to 
control the muscle. Such simple circuits are 
often associated with reflex actions. 

•  Most nervous connections are far more 
complex. 



The Neuron 

• The axon, which is an extension of the neuron 
cell, conducts the electrical impulses away from 
the cell body. Some axons are long indeed—in 
people, for example, the axons connecting the 
spine with the fingers and toes are more than a 
meter in length. Some of the axons are covered 
with a segmented sheath of fatty material called 
myelin.  

• The segments are about 2mm long, separated by 
gaps called the Nodes of Ranvier. 



FIGURE 1   A neuron. 



FIGURE 2  A simple neural circuit. 


