Study Guide/Discussion questions for A&P 2 Respiration and Digestion:

1. Trace the flow of air from the Nares through the structures of the conducting zone of the respiratory system.  Explain the key functions of each structure.
2. Describe the structure and function of the structures of the  respiratory zone. alveoli
Respiratory Bronchioles – 

Alveolar ducts – 

Alveoli - 

3. Explain which muscles are involved in:
a. Quiet inspiration

b. Quiet expiration

c. Forced inspiration

d. Forced expiration

4. Explain the mechanical process of  breathing, relating it to Boyles law.

5. Briefly explain the reasons that men have deeper voices than children or women. 

6. Explain the following respiratory volumes and capacities , and : ( OYO - See page 852 in book)
a. Tidal Volume –  (Amount of air inhaled or exhaled with each breath under resting conditions.)  
b. Inspiratory Reserve Volume – Amount of air that can be forcefully inhaled after a normal tidal volume inhalation.

c. Expiratory Reserve Volume – Amount that can be forcefully exhaled after a normal tidal volume exhalation

d. Residual Volume – Amount of lungs in the air which cannot be exhaled.

e. Anatomical dead space (about 150 ml) - 

Respiratory Capacities:

f. Total Lung capacity – Total amount of air in the lungs (total of B C & D above) after maximum inhalation.
g. Vital Capacity – total capacity minus the (d) residual volume – This should be about 80% of total capacity.

(Don’t worry with the other two).

7. Explain briefly each of the processes of respiration:
a. Pulmonary ventilation –
b. External respiration – 
c. Transportation – 
d. Internal respiration – 
e. Cellular respiration – (use of the O2 in oxidation to CO2) 

8. Explain respiration, relating it to Dalton’s law of partial pressures, and Henry’s law of gas solubility.

9. Ventilation Perfusion coupling – explain the 

a. reaction of the capillaries to decreased oxygen in the alveoli
b. reaction of the capillaries to increased oxygen in the alveoli
c. reaction of the respiratory bronchioles and air flow to increased blood flow through the capillaries.
d. reaction of the respiratory bronchioles and air flow to decreased blood flow through the capillaries.

10. Discuss how the following influence pulmonary ventilation:

a. airway resistance

b. lung compliance

c. alveolar surface tension 

11. Draw a diagram of the circulatory system, (see figure 22.17 in the book) showing the alveoli of the lungs, the pulmonary circulation, the systemic circulation, and gas exchange at the tissues.  At each point in the system, label the partial pressures of O2 and CO2. 
12. Explain how oxygen is actually transported in the blood.
13. Explain how CO2 is transported in the blood.

(be sure and explain the role of each of the following:  bicarbonate ion, chloride shift, CO2 in solution in the plasma, )

14. What are 3-4 ways that the body acclimates to the decreased oxygen at high elevations?   (Page 870 in book).  Which take place over a longer period of time?
a. Peripheral chemoreceptors (such as Carotid sinuses) – become more sensitive to CO2

b. Respiratory volume – per minute

c. Hemoglobin affinity

15. What are the characteristic symptoms, and what are the effects on the alveoli of  COPD?  Are these changes reverseable?  What is the prognosis?  What are the causative factors?  (page 871)
16. What are the changes that take place in the lungs in asthma?  (From lab & 872).  
17. Describe the disease Cystic Fibrosis – what is damaged?   What is the disease process?  (Page 874) 

18. How does hyperventilation effect:
a. Blood CO2 level?

b. Blood O2 level?

c. Blood pH?

19. What are some causes and effects or symptoms of each:
a. Respiratory acidosis:  (Example)  Hypoventilation, COPD, low blood pH, 
b. Respiratory alkalosis:  
c. Metabolic acidosis

d. Metabolic alkalosis

20. How can a relatively small amount of Carbon Monoxide be highly toxic?
Competes with O2, and has a higher affinity for the hemoglobin

Treatment is 100% O2, and time, it will eventually leave the system by diffusion.

Digestive System:

1. For the Esophagus: 
a. Physically describe the size and location

b. What sphincters control the inlet and outlet?
c. What digestive processes occur there?

d. What diseases and pathology occur in that organ?

2. For the Stomach:  (See page 9

a. Physically describe the size and location

b. What sphincters control the inlet and outlet?

c. What digestive processes occur there?

d. What diseases and pathology occur in that organ?

3. For the Duodenum: 

a. Physically describe the size and location

b. What sphincters control the inlet and outlet?

c. What digestive processes occur there?

d. What diseases and pathology occur in that organ?

4. For the Jejunum: 

a. Physically describe the size and location

b. What sphincters control the inlet and outlet?

c. What digestive processes occur there?

d. What diseases and pathology occur in that organ?

5. For the Ilium: 

a. Physically describe the size and location

b. What sphincters control the inlet and outlet?

c. What digestive processes occur there?

d. What diseases and pathology occur in that organ?

6. For the Large Intestine: 

a. Physically describe the size and location

b. What sphincters control the inlet and outlet?

c. What digestive processes occur there?

d. What diseases and pathology occur in that organ?

7. For the Liver: 

a. What role does it play in digestion?

b. What products does it make related to digestion?

c. What diseases and pathology occur in the gall bladder?

d. What hormones influence the release of the bile?

e. Why fatty stools result from the absence of bile?

8. For the Pancreas: 

a. Physically describe the size and location

b. What important secretions come from here for digestion?

c. What diseases and pathology occur in that organ, related to digestion?

9. Where and how does water absorption take place?
10. When stranded on a lifeboat at sea, what would happen if you were to drink sea water.  (Yes, you die, but what happens in the digestive tract to make that happen.) 

11. Describe the process of Carbohydrate digestion:  (See page 927-8)
a. Where does it occur?

b. What enzymes and processes  are involved?

c. What is it digested into?

d. Where is it absorbed?

e. What can go wrong?  

12. Describe the process of Protein digestion:  (See page 928-9)
a. Where does it occur?

b. What enzymes and processes  are involved?

c. What is it digested into?

d. Where is it absorbed?

e. What can go wrong?  

13. Describe the process of Fat/Lipid digestion:  (See page 928-930)
a. Where does it occur?

b. What enzymes and processes  are involved?

c. What is it digested into?

d. Where is it absorbed and how?

e. What can go wrong?  

14.  What role do bacteria play in the digestive process?
15.  Where does flatus (gas) come from?

16. Describe the three phases of gastic digestion 

a. Cephalic – 

b. Gastric - 
c. Intestinal - 
17. Explain each of the following digestive disorders in terms of cause, what is happening,  and symptoms: 
a. Constipation

b. Diarrhea

c. Lactose Intolerance

d. Diverticulosis

e. Peptic Ulcers
f. Peritonitis

18.   Describe the factors involved in operation of the colon, and defecation :
a. Gastrocolic reflex – 

b. Autonomic control –

c. Voluntary control – 

d. Rectal stretch receptors – 

e. Internal anal sphincter

f. External anal sphincter

