
Overview of the 
Nervous System
and the Action 

Potential (nerve 
impulse)



Lecture Aims

• Consider the organisation of the nervous system into 
its different branches

• Consider the anatomy of a neuron or nerve
• Understand the action potential



THE NERVOUS 
SYSTEMS



THE STRUCTURE 
OF A NEURON



Afferent Input: Nerve Impulses Heading Towards the Brain
And Spinal Cord

Efferent Output: Nerve Impulses Heading Away From
the Brain and Spinal Cord



• One of the largest and most complex organs in 
the human body.
> 100 billion nerves that communicate in 
trillions of connections called synapses.

Many specialized areas that work together:
• The cortex is the outermost layer of brain 
cells; thinking and voluntary movements begin 
in the cortex.
• The brain stem is between the spinal cord 
and the rest of the brain; controls 
basic functions like breathing and sleep.
• The basal ganglia are a cluster of structures 
in the centre of the brain; coordinates 
messages between multiple other brain areas.
• The cerebellum is at the base and the back 
of the brain; responsible for coordination and 
balance.



• The brain is also divided into 
several lobes:
• The frontal lobes are 

responsible for problem solving 
and judgment and motor 
function.
• The parietal lobes manage 

sensation, handwriting, and body 
position.
• The temporal lobes are 

involved with memory and 
hearing.
• The occipital lobes contain the 

brain's visual processing system.



Spinal Cord and Nerves projecting from the Spine



Sympathetic Nervous System

Fight-or-flight—prepares you for acute stress or physical activity

Facilitates your motor response with increases in

 Heart rate and strength of heart contraction

 Blood supply to the heart and active muscles

 Metabolic rate and release of glucose by the liver and       
fatty acids from adipose tissue

 Blood pressure

 Rate of gas exchange between lungs and blood
 Mental activity and quickness of response



Parasympathetic Nervous System

Housekeeping—digestion, urination, glandular secretion, and energy 
conservation

Actions oppose those of the sympathetic system
 Decreases heart rate
 Constricts coronary vessels
 Constricts tissues in the lungs



An electrical charge that passes from 
one neuron to the next and finally to 
an end organ, such as a group of 
muscle fibers.

Nerve Impulse



RESTING STATE



https://www.bing.com/videos/search?q=the+action+potential&&view=detail&mi
d=DC394D753C38430D1A7EDC394D753C38430D1A7E&&FORM=VRDGAR

The Action Potential

https://www.bing.com/videos/search?q=the+action+potential&&view=detail&mid=DC394D753C38430D1A7EDC394D753C38430D1A7E&&FORM=VRDGAR


Next week...

• Closer look at sympathetic and parasympathetic nervous systems, 
nervous system receptors (e.g. the beta-adrenergic receptor) and 
what happens when receptors are activated or blocked

• The nervous system and muscle contraction
• Examples of nervous system and endocrine system integration
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