Study Guide For Test 2 A& P
1. Pharynx: know location
a. It is a muscular funnel extending about 13 cm from the choanae to the larynx. It is divided into three parts: 

i. Nasopharynx: This houses the auditory (Eustachian) tubes from the middle ear and houses the pharyngeal tonsil. Only air travels through Nasopharynx. However, large particles can’t go through so they collide with posterior wall of Nasopharynx and stick to mucosa near tonsil, which is well positioned for respond to airborne pathogens. Pseudostratified columnar epithelium.
ii. Oropharynx: Is a space between the soft palate and root of the tongue that extends inferiorly as far as the hyoid bone. It contains the palatine and lingual tonsil. Air, food, and drink passes through here. Lined by stratified squamous epithelium. 
iii. Laryngopharynx: Begins with the union of the Nasopharynx and the Oropharynx at the level of hyoid bone. It passes inferiorly and dorsal to the larynx and ends at the level of the cricoid cartilage at the inferior end of the larynx. Air, food, and drink passes through here. Lined by stratified squamous epithelium. 

2. Larynx: know location
a. Also known as voice box is a cartilaginous chamber about 4 cm long. Its primary function is to keep food and drink out of the airway, but it evolved the additional role of sound production in many animals and achieved its highest vocal sophistication in humans. It is divided into five parts.
i. Epiglottis: During swallowing extrinsic muscles of larynx pull larynx upward toward epiglottis, the tongue pushes epi. Downward to meet it, and the epi. Directs food and drinks into the esophagus. 
ii. Vestibular folds: play a greater role in keeping food and drinks out of the airways. They play no role in speech, but close the glottis during swallowing. This is the superior pair. 

iii. Vocal Cord: is the inferior pair that produces sound when air passes between them. 

iv. Glottis: Are the vocal cords and the opening between them. 
3. Nasal conchae:
a. Occupies most of the nasal cavity. Divided into three fold tissues: superior, middle, and inferior. 

4. Meatuses:
a. Is a narrow air passage found beneath each conchae. The narrowness and the turbulence caused by the conchae ensure that air contacts the mucous membrane on its way through. This allows most dust in the air to stick to mucous, and air picks up moisture and heat from the mucosa. Thus enables the nose to cleanse, warm, and humidify the air more effectively. 
5. Posterior (internal) naris: know location.
a. An extended part of the nose that is also called choanae. 

6. Nasogastric tube: 

a. H

7. Trachea: know location. Composed of goblet cells, ciliated cells, and stem cells. 
a. Also known as the windpipe. Rigid tube about 12 cm long and 2.5 cm in diameter, lying anterior to esophagus. Supported 16 to 20 Cartilage rings which keep it from collapsing when inhaling. The gap in the C-shaped rings allows the esophagus to expand as swallowed food passes by. Tracheostomy is making a temporary opening in the trachea inferior to the larynx to insert a tube to allow airflow. 
8. Mucociliary escalator: 

a. This is a mechanism of debris removal where the mucus traps inhaled particles, and the upward beating of the cilia drives the debris-laden mucus toward the pharynx, where it is swallowed. 

9. Bronchial tree:
a. Primary bronchi: At the inferior end the trachea splits in two left and right primary bronchi. The Carina cartilage directs the flow to the right and left. The right bronchus is slightly wider than the left, thus foreign objects lodge in the right bronchus more than in the left. 

b. Secondary bronchi: Upon entering the hilum primary bronchus branches into one secondary (lobar) bronchus for each lobe. Thus two on the left and three on the right.  

c. Tertiary bronchi: Each secondary bronchus divides into tertiary (segmental) bronchi-10 in the right and 8 in the left. 

10. Bronchiole: 

a. Are continuations of the airway that lack cartilage and are 1 mm or less in diameter. The portion of the lungs ventilated by one bronchiole is called pulmonary lobule. 

11. Terminal Bronchiole: 

a. Each bronchiole divides into 50 to 80 terminal bronchioles, which are the final branches of the conducting division. They have cilia that use the Mucociliary escalator to prevent congestion bronchioles and alveoli. Each gives off two or more smaller respiratory bronchioles, which have alveoli budding from their walls. These are the beginning of the respiratory division. 
12. Alveolar ducts:
a. Comes from the respiratory bronchioles and are thin-walled passages. This ducts end in alveolar sacs, which are grapelike clusters of alveoli arrayed around a central space called the atrium. 
13. Alveolus: 
a. It is a pouch about 0.2 to 0.5 mm in diameter. Thin broad cells call squamous (type 1) alveolar cells cover 95% of the alveolar surface area. Their thinness allows for rapid gas diffusion between the alveolus and bloodstream. 
b. The other 5% is covered by round to cuboidal great (type II) alveolar cells. Great alveolar cells outnumber the type I cells. Type II cells have two functions. 

i. They repair the alveolar epithelium when the type I cells are damaged. 

ii. They secrete pulmonary surfactant, a mixture of phospholipids and protein that coats the alveoli and smallest bronchioles and prevents them from collapsing when one exhales. 

14. Respiratory membrane: 

a. This is the barrier between the alveolar air and blood and it consists only of the squamous alveolar cells, squamous endothelial cells of capillary, and basement membrane. 

15. Pneumothorax: 

a. The presence of air or gas in the pleural cavity.
i. Pleural cavity has three functions.

1. Reduction of friction

2. Creation of pressure gradient 

3. Compartmentalization 

16. Asthma: 

a. A paroxysmal, often allergic disorder of respiration, characterized by bronchospasm, wheezing, and difficulty in expiration, often accompanied by coughing and a feeling of constriction in the chest. 

17.  Emphysema:
a. A chronic, irreversible disease of the lungs characterized by abnormal enlargement of air spaces in the lungs accompanied by destruction of the tissue lining the walls of the air spaces.
18. Respiratory distress syndrome:
a. Respiratory distress syndrome (RDS) is a life threatening lung disorder that commonly affects premature infants. Respiratory distress syndrome results from insufficient levels of surfactant, a foamy fluid substance produced by the body between the 34th and 37th week of pregnancy.  Surfactant is essential for the expansion of the alveoli or air sacs of the lungs. When an infant is born prematurely, their lungs have not produced the necessary amount of surfactant. Without surfactant, the lungs cannot inflate, resulting in RDS.
19. Inspiration/Expiration:
a. Inspiration means inhaling.

b. Expiration means exhaling. 

20. Boyle’s Law:
a. States that a constant temperature, the pressure of a given quantity of gas is inversely proportional to its volume. 
i. If the lungs contain a quantity of gas and lung volume increases, their internal pressure called intrapulmonary pressure, decreases. 

21. Muscle of respiration:
a. Diaphragm: is the prime mover of pulmonary ventilation. This is the muscular dome that separates the thoracic cavity from the abdominal cavity. When relaxed it bulges, pushing up upward to its furthest extent, pressing against the base of the lungs. When contracts drops about 1.5 cm in relaxed inspiration and as much as 7 cm in deep breathing. By compressing the lungs it helps expel air. This accounts for 2/3 of pulmonary airflow. 
b. Internal/external intercostals: These are the synergists of the diaphragm found in between the ribs. Their primary function is to stiffen the thoracic cage during respiration and prevent it from caving inward when the diaphragm descends. They also contribute to enlargement and contraction of the thoracic cage and add about 1/3 of the air that ventilates the lungs. Elevate ribs 2-12.  
c. Sternocleidomastoids: This is one of the muscles that aid the diaphragm by elevating the upper ribs and sternum. Help a lot in deep inspiration. 
d. Scalene: fix or elevate ribs 1-2 and help in deep inspiration.  
e. Pectoralis minor: elevate ribs 3-5.
f. Pectoralis major: aids in deep inspiration. 
g. Abdominal muscles: Use to increase pressure in abdominal cavity. The rectus abdominis pulls down on the sternum and lower ribs, while the internal intercostals pull the other ribs downward in forced expiration. The oblique abdominal muscles help by increasing the pressure in the abdominal cavity and push some of the viscera, such as stomach and liver, up against the diaphragm. This helps expel air. The opposite effect happens as well. When force exhaling the diaphragm raises abdominal pressure and helps to expel the contents of certain abdominal organs, thus aiding childbirth, urination, defecation, and vomiting. 
22. Valsalva maneuver: 

a. This is when we consciously take in deep breath, closing glottis, and then contracting abdominal muscles to raise pressure and push organ contents out. 

23. Respiratory center in the medulla oblongata:
a. Dorsal Respiratory Group 

i. Inspiratory neurons involve.  

b. Ventral Respiratory Group

i. Expiratory neurons involve.

c. Pneumotaxic center

i. Nucleus in Pons that regulates the shift from inspiration to expiration. Its output inhibits the DRG and terminates inspiration. Strong out put results in SOB (shortness of breath) and respiratory rate faster. Weak out put makes longer slower breath. 

24. Central and Peripheral input to the Respiratory centers:
a. Central chemoreceptors: These are brain stem neurons that respond especially to changes in pH of the cerebrospinal fluid. The pH of CSF reflects the CO2 levels in the blood. By regulating respiration to maintain a stable pH, the respiratory centers also ensure a stable CO2 level in blood. 

b. Stretch receptors: These are found in the smooth muscles of the bronchi and bronchioles, and in the visceral pleura. They respond to inflation of the lungs and signal the DRG by way of the vagus nerve. Excessive inflation triggers the inflation (Hering-Breuer) reflex, a protective somatic reflex that inhibits the (I) neurons and stops inspiration. 
25. Apnea: is the temporary cessation of breathing. 

26. Tachypnea: is fast breathing such as hyperventilation. 

27. Residual Volume: Amount of air remaining in the lungs after maximum expiration (1,300 ml).

28. Vital Capacity: The amount of air that can be inhaled and then exhaled with maximum effort; deepest possible breath. VC=IRV+ERV+TV

29. Tidal Volume: Amount of air inhaled or exhaled in one breath during quiet breathing. 

