Mammal Gas Exchange
(Lungs)

Structures in Humans

· Nose:  air enters the nose where hairs trap larger pieces of dust, insects, pollen, etc.
· Mouth: another entry for air into the respiratory system but it does not have the fine hairs for filtering.

· Trachea: is the largest pipe connecting the nose or mouth with the lungs. It is strengthened and kept open by rings of cartilage.

· Bronchi:  The trachea divides into 2 bronchi tubes which have also have cartilage, these divide into smaller tubes called bronchioles.  The bronchioles are the smallest tubes that connect the gas exchange surface with the nose or mouth.
· Alveoli: At the end of the bronchioles are grape-like clusters of thin walled air sacs called alveoli which are surrounded by blood capillaries (where between blood capillaries and alveoli)
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Ventilation
· Lungs have no muscles

· Breathing is carried out by movements of the chest forcing air in and out through the trachea and nose using the intercostal muscles (these lay between each of the ribs) and the diaphragm.
· Breathing involves inhalation and exhalation
Inhalation (breathing in)

The diaphragm is lowered and the rib muscles contract, lifting the ribs up and out.  This increases the volume of the pleural cavity causing a partial vacuum so that air from outside rushes in to take its place.

Exhalation (breathing out)

The diaphragm relaxes and moves up and the ribs down so that the air is forced out as the volume of the chest cavity returns to normal.

Special adaptations for gas exchange in humans

· Support of the pipes in which air flows down to the alveoli is by means of the cartilage rings.

Just like insect which are also terrestrial animals. The pipes can collapse under the high pressure.
· The hairs that line the nose keep the gas exchange surface clear of unwanted particles.

· The maintenance of moist gas exchange surfaces is done in two ways:

a) The gas exchange surface (lungs) is kept well within the body.  There is a higher humidity inside the body so the amount of water lost by evaporation is less.

b) A liquid known as a surfactant is released in order to keep the alveoli moist.

· Efficient supply of oxygen to the cells is done using haemoglobin.  This is the oxygen carrying pigment found in the blood.  It increases the amount of oxygen available to respiring cells.

· Surface area is greatly increases by the large number of small sacs known as alveoli.

Mammals are too large to rely on diffusion in order to get enough oxygen to all the respiring cells.  Mammals are warm blooded and very active so require a high supply of oxygen.

