
The Function of Respiration 

The main function of the respiratory 
system is to ensure that oxygen is 
brought into the body and made 
available to each cell that needs it, and 
that carbon dioxide can leave each cell 
and be removed from the body.  

Respiration is the general term that is 
used to describe this overall process. 



Respiration and Gas Exchange 

There are several 
stages in human 
respiration, and 
each stage has 
specialized 
structures to 
facilitate it. 



The 1st Stage: Breathing 

The first stage in respiration, 
breathing, involves two 
basic processes: inspiration 
(breathing in, or inhaling) 
and expiration (breathing 
out, or exhaling). 



The 2nd Stage: External Respiration 

• The second stage of respiration, external 
respiration, is the exchange of oxygen and 
carbon dioxide between the inspired air inside 
the lungs and the blood.  

• This stage of the respiratory process performs 
the vital function of gas exchange.  

• Gas exchange is the delivery of oxygen from 
the lungs to the blood, and the elimination of 
carbon dioxide from the blood to the lungs. 



The 3rd Stage: Internal Respiration 

The third stage, called 
internal respiration, is 
the exchange of oxygen and 
carbon dioxide between the 
blood and the body’s tissue 
cells. 



The 4th Stage: Cellular Respiration 

The fourth and final stage in human 
respiration is cellular respiration.  

Cellular respiration is the series of 
energy-releasing chemical reactions 
that take place within the cells.  

 It is the sole means of providing energy 
for all cellular activities. 



Respiratory Surfaces 

• There are two main requirements for respiration.  

1. The area of an animal’s body where gases are exchanged 
with the environment, called its respiratory surface, must 
be large enough for the exchange of oxygen and carbon 
dioxide to occur quickly enough to meet the body’s needs.  

2. Respiration must take place in a moist environment, so 
that the oxygen and carbon dioxide are dissolved in water. 

• To increase the efficiency of respiration, all organisms use 
ventilation.  

• Ventilation is the process of moving an oxygen-containing 
medium (water or air) over the respiratory surface (such as 
the gills, trachea, or lungs). 



Types of Respiratory Surfaces in Animals 



Gas Exchange in Aquatic Environments 

Aquatic environments contain oxygen 
in the form of dissolved gas.  

Many aquatic organisms, such as fish, 
lobsters, clams, and molluscs take in 
oxygen through gills.  

Gills are physical adaptations that 
enable organisms to carry out gas 
exchange in aquatic environments.  



Gas Exchange in Fish 

• A fish exchanges gases by taking water into its mouth 
and ventilating (or pumping) it over the gills.  

• Another adaptation used by fish is a counter-current 
exchange mechanism. 

• Oxygen diffuses along a gradient, called a diffusion 
gradient, meaning that the oxygen molecules move 
from a region of high concentration to a region of 
low concentration.  

• Because blood and water flow in opposite directions, 
the diffusion gradient of the oxygen is kept high. 



Counter–current Gas Exchange in Fish 



Gas Exchange on Land 

Air-breathing vertebrates 
such as reptiles, birds, and 
mammals rely on lungs 
for gas exchange. 



The Mechanics of Breathing 

• Two sets of structures - the muscular diaphragm and the 
rib muscles - control the air pressure inside the lungs.  

• Changes in air pressure cause air to move into and out of 
the lungs.  

• The diaphragm is a dome-shaped layer of muscle that 
separates the region of the lungs (the thoracic cavity) 
from the region of the stomach and liver (the abdominal 
cavity).  

• The rib muscles, or intercostal muscles, are found 
between the ribs and along the inside surface of the rib 
cage. 



A Look at Inhalation and Exhalation 


