Dr. Winstead’s Outline of the Respiratory System
Respiratory System - functions in the exchange of oxygen and carbon dioxide between the external environment and the blood.  The blood carries these gases to and from the individual cells in the body.

A. Structural Organization – components
     1. Conducting portion

Nasal cavity and mouth

Pharynx

Larynx

Trachea = Windpipe

Bronchi & bronchioles in lungs 

     2. Alveoli – respiratory tissue in the lungs.

One lung contains about 300 million alveoli and each alveolus is a tiny cup-shaped, hollow sac made up of a single layer of cells.

The actual exchange of oxygen and carbon dioxide between the body and surrounding air takes place here.

     3. Respiratory muscles 
     4. Pleura – membranes surrounding the alveoli tissue and inside of chest cavity (thorax).

Inspiration refers to the movement of air into the respiratory system.  Air contains about 21% oxygen.

Expiration refers to the movement of air out of the respiratory system.

Expelled air still contains about 16% oxygen – one reason CPR works.

B. Additional Functions of the Conducting System – besides being a passageway
     1. Disease Defense – traps entering disease organisms.  
       (illustration of disease defense and failure of system in smokers)
On average a woman will die 16 years earlier if she smokes.

On average a man will die 12 years earlier if he smokes.

     2. The conducting tube lining warms and moistens the air – aids in gas transfer.
     3. The conducting tube contains the vocal cords.

C. Respiration Control

 - respiration depends upon contraction and relaxation of muscles and therefore the control of respiration is control of these muscles.

Most respiration is automatic.


    1. Lung Stretch Receptors – respond to stretching or expansion of the bronchiole walls during inspiration.

The brain coordinates a rhythmical breathing pattern of 12 – 15 breaths per minute.
2. Chemoreceptors – are located in the walls of the aortic artery and are specialized to detect oxygen concentration.  If the oxygen levels are low, then the brain stimulates a faster breathing rate.

D. CO2 Gas Exchange and Transport

Note:  Cellular respiration occurs in the mitochondria of all cells of the body and is summarized:
Glucose + Oxygen + Water  Energy + Carbon Dioxide + Water
The next section deals with what happens to the carbon dioxide waste.

Internal respiration is defined as the exchange of carbon dioxide from the cells of the body to systemic blood.

The exchange is very rapid as the carbon dioxide diffuses across the thin capillary walls.

Carbon dioxide is dissolved in the plasma of the blood, but this only accounts for 7% of the carbon dioxide transport.

Carbon dioxide is also bound to hemoglobin in red blood cells and this accounts for 23% of the transport of carbon dioxide.
Carbon dioxide binding with hemoglobin actually displaces oxygen off the hemoglobin, which results in better movement of the oxygen into the cells of the body.

CO2 diffuses into RBC’s and reacts with H2O to form carbonic acid H2CO3 – and this accounts for 70% of the carbon dioxide transport.
External Respiration is defined as the exchange of CO2 between the pulmonary blood and the alveoli in the lungs.  (The carbonic acid breaks down into carbon dioxide and water and the carbon dioxide is released.)

