The Respiratory System

The Respiratory System is responsible for drawing air into the lungs, exchanging Carbon Dioxide and Oxygen.  Oxygen is delivered at the cellular level by the respiratory system.  
Respirations are the exchange of gasses between the external and the internal environment.  It includes:

1. Ventilation ( breathing) 

2. Gas exchange (maintaining body pH).

3. Oxygen and CO2 transport.

Structure and Function
The Functions of the Respiratory System Include:

1. Oxygen-Carbon Dioxide Exchange

2. Acid-Base Balance

3. Protection

4. Speech Production
The Structure includes:

1. Upper Respiratory Tract

a. Consists of the nose, sinuses, pharynx, larynx, and trachea.  

i. Nose- Air enters the nares, or the nostrils. Breathing can continue through the mouth if the nares are blocked.  

1. The nasal septum divides the nose into two sides or cavities.  The nerve endings in the nares are responsible for the sense of smell. The olfactory nerve (cranial nerve I ) carries these nerve impulses to the brain.
2. Mucous membrane, lines the cavity of the nose.  The blood vessels help to moisten and warm air before going into the lungs. Mucous acts as a trap for dirt and particles to keep the airway clean.  Cilia on the entrance of the nostrils combine with mucous to keep the airway clean.  

3. Three small bones, the turbinates or conchae project into the nasal cavity to increase the surface area of the nasal passageway and thereby increase the amount of needed mucous.  The nasolacrimal ducts, or tear ducts open into the upper nasal cavities, thereby causing the runny nose accompanying crying.

ii. Sinuses- four cavities are found on each side of the nasal area (8 sinuses total).  Mucosa lines these sinuses.  These sinuses lighten the skull and provide resonance for speech.

1. The frontal sinuses (2) 

2. Maxillary Sinuses (2)

3. Ethmoid Sinuses (2)

4. Sphenoid Sinuses (2)
iii. Pharynx Sinuses- four cavities are found on each side of the nasal area ( 8 sinuses total).  

1. Nasopharynx-extends from the nares to the uvula.  Contains the adenoids, which along with the tonsils help fight off infection. 

2. The soft palate and uvula elevated during swallowing to block the nasal passages.  

3. Eustacian Tubes ( auditory) tubes connect the nasopharynx with the middle ear.  These tubes help air to enter or leave the middle ear cavities.

4. Oropharynx is the part of the pharynx extending from the uvula to the epiglottis.  This is called the throat and carries food to the esophagus and air to the trachea.  There are two sets of tonsils here:

a. Palantine tonsils- are posterior

b. Lingual tonsils are located at the base of the tongue.  The functions of these two tonsils is to destroy foreign substances that enter the throat.

5. Laryngopharynx- is the lowest portion of the pharynx.  It divides to create separate passageways for food and air.
iv. Larynx (voicebox) is a boxlike structure made of cartilage and held together by ligaments.  These cartilage help to keep the airway open at all times.  It is located in the middle of the neck. It serves as an air passageway between the pharynx and the trachea.  

v. A lid of cartilage called the epiglottis guards the entrance to the larynx and closes when you swallow.  

1. glottis is on either side of the vocal cords.  

5. Vocal Cords- lie within the larynx.  There are two triangle shaped membranes that vibrate as air passes through them.  The larger the larynx, the deeper the voice.  

6. Trachea- air passes then into the trachea.  Carries air into the lungs.  Just behind the trachea is the esophagus which carries food into the stomach.  There are ciliated mucous membranes to help capture dirt and particles.
Lower Respiratory Tract


As the trachea enters the chest cavity, it divides into the bronchi.  There is an indented area called the hilum, where each bronchus enters the lung and branches off.  The right is shorter than the left, which makes for more aspirations. 

The Tracheobronchial tree.  As the bronchus continues it divides into smaller branches and they become bronchioles.  On the ends, the bronchioles branch into the alveolar ducts and eventually the alveolar sacs.  These alveoli are lined with surfactant, which helps to prevent the walls of the alveolar to keep from collapsing. Surfactant is secreted by Type II cells of the lungs and its primary job is to reduce surface tension in the lungs.
The Lungs

There are two lungs that fill the chest cavity. This is where the blood drops off carbon dioxide and picks up oxygen. The top is called the apex, the lower, wider portion is the base.  The area that lungs are located is called the Mediastinum.
Pleura- the lower respiratory tract contains a smooth double layered sac of serous membrane called pleura.  One layer covers the lungs, this is the visceral pleura and the outer layer is called the parietal pleura.  The space between these two cavities is called the pleural space.  
System Physiology

Breathing is also called ventilation.  It is divided into inhalation and exhalation.  Breathing out is called exhalation or expiration.  14-20 bpm is the norm.  Normal respiration is called eupnea,  Difficulty breathing is dyspnea.  

The Medulla innervates the lungs and the surrounding muscles of the thoracic cavity cause the lungs to inflate and deflate.  The medulla sends messages to the diaphragm and the intercostal muscles.  The diaphragm contracts and flattens to increase chest space and create a vacuum.  The intercostal muscles contract to lift and spread the ribs.  

The movement of air is a result of pressures between the atmosphere and the chest cavity.  A partial vacuum exists internally.  On inspiration, the chest cavity increases in size.  Air goes into the lungs when the intrathoracic pressure is below that of the surrounding atmosphere.  Expiration is a passive process.  On expiration, the muscles of the chest wall and lungs relax.  The diaphragm and the intercostal muscles cause the thoracic cavity to become smaller. Air rushes out when the pressure inside the cavity becomes greater than the outside pressure.  

Respirations are regulated by the medulla’s respiratory center.  It is automatic.  The Pons also has centers that help the medulla regulate breathing.  The cerebral cortex allows for some voluntary control, but the medulla will eventually take over.  

Lung volumes and capacity varies with sex, size, physical condition, and age.  See the table 25-1 on page 296 for some key terms.

Internal and External Respiration.
External- coordinates with the atmosphere.

Internal- Exchange of O2 and CO2 in the body.  Internal respiration is also called cellular respiration.  

Gas exchange and regulation of acid- base balance.  ( We have reviewed these and students should review their notes.  

Respiratory Reflexes.


Coughing and sneezing are responses to irritants in the respiratory passageways.  Yawning is also a respiratory reflex.  Equalizes pressure in the inner ear.

Effects of Aging on the System

· Hereditary

· Hormones

· Stress levels

· Stiffening of the lungs
· Lipid accumulation

· Diet

· Exercise level

· Disease

· Prolapse of the valves

See page 298:     This ends the Respiratory System
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