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1.  Breathing 

- movement of air into and out of the lungs    

which consists of 2 phases.   

 

- lungs do not contain muscle tissue; they are 

elastic tissue for expansion and retraction. 

 

- They are forced to expand or contract as a result 

of pressure changes caused by the movement of 

the diaphragm, ribs, and rib muscles (intercostal 

muscles).     

 

 Inhalation  (act of taking air into the lungs) 

   Diaphragm and intercostal muscles contract   
volume of chest cavity increases (because 
diaphragm flattens and ribs pulled upward and 
outwards)  lungs expand  volume of lungs 
increases  air pressure in lungs decreases  air 
moves into lungs. 

  

 Exhalation (act of breathing out) 

   Diaphragm and intercostal muscles relax  
volume of thoracic cavity decreases (diaphragm 
relaxes and ribs move down and inwards)  
lungs recoil  lung volume decreases  pressure 
in alveoli increases  air rushes out of lungs. http://www.nhlbi.nih.gov/health/dci/ani

mate/howlungswork.swf 

 normal rate of breathing is 12-20 breaths/min.  

 

 Somewhat controlled but generally under involuntary control by 
the respiratory center in the brain (neural mechanisms) 

 

 Several of the larger arteries (including the aorta) have 
chemoreceptors which measure the amount of O2 and CO2 in the 
blood and relay messages to the respiratory center in the brain.   

 

 High CO2 in the blood causes the brain to send signals which 
increase breathing rate.   

 

 High O2 levels in the blood cause the brain to send signals to 
decrease breathing rate.   

 

 Presence of lactic acid in the blood (due to exercise) will also 
increase breathing rate. 

 

 After inhalation, the concentration of oxygen is 

high in the alveoli and the concentration of 

carbon dioxide is high in the capillaries around 

them.   

 

 Diffusion occurs between the air and blood 

which will exchange these two gases.  

 Oxygen will move from the air in the alveoli to the 

blood in the capillaries.   

 Carbon dioxide will move from the blood in the 

capillaries to air in the alveoli.   

 (Exhalation removes the carbon dioxide from the 

alveoli.) 
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 As blood leaves the lungs and is sent to other parts of 
the body, the blood has a high concentration of 
oxygen and the body cells have a high concentration 
of carbon dioxide.   

 

 Diffusion occurs between the blood and body cells to 
exchange these two gases.    

 

 Oxygen leaves the blood and goes to the body cells 
through capillaries and intercellular fluid.   

 

 Carbon dioxide leaves the body cells and goes to the 
blood through capillaries and intercellular fluid.  

 

 Blood is then pumped back to the lungs. 

 

Internal  

Respiration 

External 

Respiration 

Oxygen 

 98% transported by hemoglobin (Hb) in the capillaries around the alveoli.   

  Hemoglobin + oxygen  oxyhemoglobin (HbO2) 

 When the blood reaches the body tissues, oxygen unloads from hemoglobin and 
diffuses across capillary walls of cells.   

 2% of oxygen will travel dissolved in the plasma of the blood. 

 

 During the incomplete burning of any organic material (e.g. cigarettes),  carbon 
monoxide gas is released and  inhaled.   Hemoglobin will bind to carbon monoxide 
much easier than to oxygen, therefore limiting the amount of oxygen which can 
enter the blood and be delivered to the body cells. 

  

Carbon dioxide 

 Carbon dioxide + water  carbonic acid  hydrogen ions + bicarbonate ions 

 travels through the blood to the lungs in the form of the bicarbonate ion.  When 
the bicarbonate ion reaches the lungs, carbonic acid is reformed and the CO2 is 
released from the molecule.  (70%) 

 

 About 20% of the CO2 will combine with hemoglobin in the red blood cells to form 
carboxyhemoglobin (HbCO2). When carboxyhemoglobin reaches the lungs, the CO2 
is removed from the hemoglobin. 

 

 Only about 10% of the CO2 will dissolve in the plasma to travel to the lungs.  

 
 

 

 

http://www.youtube.com/watch?v=x26T

WL3VKMg 

 Hiccups:  contraction of the diaphragm, causing a 
sudden inspiration ending with a click due to the 
sudden closing of the vocal cords. 

 

 Cough:  a slight inspiration, closing of the glottis, 
build-up of pressure, and sudden release of trapped 
air.  

 

 Laughter:  deep breath in followed by spasmodic 
release of air. 

 

 Choking:  large particles passing the glottis resulting 
in an explosive rejection by the lungs.   

 Fun Facts  
 

 * At rest, the body takes in and breathes out about 10 
liters of air each minute. 

 * The right lung is slightly larger than the left. 

 * The highest recorded "sneeze speed" is 165 km per 
hour. 

 * The surface area of the lungs is roughly the same size 
as a tennis court. 

   * The capillaries in the lungs would extend 1,600 
kilometers if placed end to end. 

 * We lose half a liter of water a day through breathing. 
This is the water vapor we see when we breathe onto 
glass. 

 * A person at rest usually breathes between 12 and 15 
times a minute. 

 * The breathing rate is faster in children and women 
than in men.  
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