PHYSIOLOGY EXAM 4 2007
1. What change would occur in the absence of lung surfactant as would happen during adult respiratory distress syndrome ?

A. The overall work of breathing increases.

B. Small alveoli would be largely unventilated.

C. Lung volume would decrease.

D. choices a, ,b & c are all correct answers.

2. A patient has moderate to severe COPD (chronic obstructive pulmonary disease) due to emphysema. Which one of the following statements will be true or correct about this patient ?

A. The patient will have a decreased TLC.

B. The patient’s 1 second forced expiratory volume (FEV 1 sec) will have a value that is lower than normal (i.e. 47 % instead of 70 %).

C. Vital capacity will be increased.

D. Lung compliance (CL) will be decreased, i.e. the lungs are stiffer.

E. The thoracic volume would become smaller as time progressed.

3. True of false ? The following are very close to (within a few mm Hg) or equal to normal values for alveolar gas: PAO2 = 104 mmHg, PACO2 = 40 mmHg & PAH2O = 47 mmHg.

A. True.

B. False.

4. By definition, a person who is hyperventilating could have which one of the following alveolar gas tensions ?

A. PAO2 = 120 mmHg, PACO2 = 40 mmHg.

B. PAO2 = 100 mmHg, PACO2 = 40 mmHg.

C. PAO2 = 120 mmHg, PACO2 = 30 mmHg.

D. PAO2 = 80 mmHg, PACO2 = 60 mmHg.

5. The perfusion limited transfer of O2 between alveolar gas and blood:

A. Occurs rarely and only during severe pathologies.

B. The end pulmonary capillary PO2 equilibrates with (equals) the PAO2.

C. Occurs without much alteration even if the diffusion pathway were lengthened by pulmonary edema.

D. Occurs only for CO2, not O2..

6. The P50 (i.e. the PaO2 at 50% hemoglobin saturation):

A. Increases as the affinity of hemoglobin for O2 increases.

B. Is decreased when blood CO2 gas tension is increased.

C. Decreases when blood pH increases (alkalosis).

D. Choices a, b & c are all correct choices.

7. A pulse oximeter (pulse-ox) indicates that a patient’s hemoglobin is 85 % saturated. Based on this alone, which choice is correct concerning the patient’s PaO2 ?

A. It is nearly normal (i.e.100 mmHg), so nothing to be worried about.

B. It has to be above the patient’s PAO2 (i.e. 106 mmHg).

C. It is equal to inhaled PIO2 (i.e. 150 mmHg).

D. It is below normal (i.e. about 50 mmHg)
8. The erythrocyte contains:

A. The enzyme carbonic anhydrase.

B. Hemoglobin, some of which, carries H+ which was produced during HCO3- synthesis.

C. Hemoglobin, some of which, carries CO2 produced during tissue metabolism.

D. Choices a, b & c are all correct.

9. Which one of the following best explains why the diffusion rate of CO2 across the alveolar membrane is so great while the partial pressure gradient for CO2 across the alveolar membrane is so small (only about 6 mmHg).

A. CO2 has a specific Na+ coupled active transport mechanism in the alveolar epithelium

B. CO2 is highly soluble.

C. There is a secondary active transport mechanism for CO2.

D. There is a membrane exchanger in the alveolar membrane (an anti-porter) for CO2 and Na+.

10. Normally, the PAO2 tends to be what (?) in areas of the lung which have a low ratio, (i.e. the dependent areas of the lung): Q/V&&

A. Lower than normal.

B. Higher than normal.

C. Near normal.

D. Very variable, sometimes higher, sometimes lower.

11. Ventilation to a region of the right lung is decreased because of airway obstruction. How is a near normalratio re-established ? Q/V&&

A. The vasculature in the affected region dilates to increase perfusion

B. Blood flow to the affected region does not change.

C. The vasculature in the affected region constricts to decrease perfusion

D. The vasculature in the unaffected regions constricts, shunting blood to the affected region to increase oxygenation of the blood.

12. During a hypoxic episode in the alveoli, the mechanism for constriction of the affected pulmonary vasculature involves:

A. Increased NOS and increased NO synthesis.

B. Increased parasympathetic inhibition of pulmonary vascular smooth muscle.

C. Decreased NOS and decreased NO synthesis.

D. Decreased sympathetic tone of the pulmonary vasculature.
13. Why is there normally a difference between the PAO2 and PaO2 (i.e. the A-a gradient) ?

A. Because large amounts of oxygen are utilized for metabolism by the systemic arteries.

B. Because oxygen in the end-pulmonary capillaries is not in diffusion equilibrium with alveolar gas

C. Because large amounts of oxygen diffuses out of the large arteries

D. Because of the presence of anatomic shunts such as the thebesian veins.

14. Which of the following are responsible for the optimization of respiratory rate and depth for the least amount of work ?

A. DRG (dorsal respiratory group).

B. Rapidly adapting irritant receptors in the bronchi.

C. Unmyelinated C fibers in the trachea.

D. Nasal mucosal irritant receptors.

15. As discussed during the workshop, in a significant (50%) absolute anatomic shunt of a patient’s pulmonary circulation:

A. The shunted blood will have an O2 content equal to that of unshunted blood if the patient breathes 100% O2.

B. The A-a gradient of the patient will increase if the patient switches from breathing room air to breathing 100 % O2.

C. The A-a gradient will not change whether or not the patient is breathing room air or breathing 100 % O2.

D. The patient’s Pulse-Oximeter readings will increase to near normal if the patient is breathing 100 % O2.

16. The basic respiratory rhythm is established by the:

A. Pneumotaxic center.

B. Apneustic center.

C. Medullary centers.

D. Carotid & aortic bodies.

17. If a patient is in a febrile (feverish) state, what happens to respiratory variables ?

A. Respiration rate goes down.

B. Hypoventilation.

C. Respiration rate increases.

D. Respiration variables remain near to the pre-febrile state.

18. The body of a normal man who weighs 100 kg (220 pounds) contains about how much water ?

A. 20 liters

B. 40 liters

C. 60 liters

D. 85 liters

E. 90 liters

19. Which of these will decrease as a consequence of intravenously administering 2 liters of isotonic NaCl to a 60 kg woman ?

A. Her plasma osmolarity

B. Her intracellular fluid volume

C. Her hematocrit

D. Her plasma volume

E. Her interstitial fluid volume

20. If the renal plasma flow is about 500 ml/min and the filtration fraction is 0.2, about how much plasma is flowing through the efferent arterioles every minute ?

A. 1 ml/min

B. 100 ml/min

C. 120 ml/min

D. 400 ml/min

E. 500 ml/min

21. Which of the following will increase the glomerular filtration rate (GFR), assuming all the other variables are held constant ?

A. Constriction of the afferent arterioles

B. A decrease in PGC, the hydrostatic pressure in the glomerular capillaries

C. An increase in PBS, the hydrostatic pressure in Bowman’s space

D. A decrease in πGC, the oncotic pressure in the glomerular capillaries

22. If a normal man eats solid food containing 5.8 g (0.10 mol) NaCl, and it is all absorbed from his GI tract but he does not drink any liquids, which will happen ?

A. Secretion of ADH (antidiuretic hormone) will increase and renal reabsorption of water will increase.

B. There will be a movement of water into cells from the extracellular fluid.

C. Secretion of ANF (atrial natriuretic factor) will decrease.

D. Secretion of aldosterone will increase and renal reabsorption of Na+ will increase.

23. Which is likely to be a finding for a man who is suffering from diabetic ketoacidosis but is otherwise normal and is compensating adequately ?

A. Net acid excretion (NAE) greater than 180 mEq/day

B. Arterial plasma [H+] less than 40 nM

C. Arterial plasma PCO2 greater than 60 mm Hg

D. Arterial plasma [HCO3-] greater than 24 mM

E. Decreased renal excretion of ammonia
24. Which is a FALSE statement about the thick ascending limb of the loop of Henle ?

A. No water is reabsorbed from this segment of the nephron.

B. Some of the K+ that is reabsorbed here leaks back into the lumen and makes the lumen electrically positive relative to the interstitial fluid.

C. Some Ca2+ is reabsorbed from this segment of the nephron by a paracellular route.

D. Na+ is reabsorbed from this segment of the nephron by a cotransporter that binds and transports 1 Na+ ion and 1 Cl- ion.

E. Lasix (furosemide) is a diuretic drug that blocks Na+ reabsorption in this segment of the nephron.

25. Which is not a stimulus for the secretion of ADH (antidiuretic hormone) ?

A. High plasma osmolarity

B. Low blood volume

C. Low blood pressure

D. Alcohol

26. Using the Henderson equation, what is the free arterial plasma [H+] in nanomols per liter, when the arterial PCO2 is 60 mm Hg and the plasma [HCO3-] is 32 mM ?

A. 7.35

B. 40 nM

C. 45 nM

D. 40 nM

E. 55 nM

27. People with uncontrolled diabetes mellitus are more likely to develop metabolic acidosis because:

A. The presence of glucose in the tubular fluid prevents secretion of H+ ions into the tubular fluid.

B. The presence of glucose in the tubular fluid prevents bicarbonate reabsorption from the tubular fluid.

C. They often produce large amounts ketoacids, which are fixed acids that are buffered by bicarbonate, reducing the plasma bicarbonate concentration.

D. Glucose is a fixed acid that combines with bicarbonate, converting it to CO2.

28. If a man’s net acid excretion (NAE) is 85 mmol/day and he is producing 90 mmol of fixed acids by metabolism every day, then:

A. He is developing a metabolic acidosis and will become acidemic.

B. He is developing a respiratory acidosis and will become acidemic.

C. He is developing a metabolic alkalosis and will become alkalemic.

D. He is developing a respiratory alkalosis and will become alkalemic.

29. Bicarbonate buffer:

A. Can only buffer H+ ions coming from fixed acids.

B. Can only buffer H+ ions coming from volatile acid.

C. Can buffer H+ ions coming from both fixed acids and volatile acid.

D. Cannot buffer H+ ions coming from either fixed acids or volatile acid.

30. A woman is participating as a subject in a clinical research study to measure the renal clearance of an experimental drug that is know to be freely filtered into the tubules. Urine and blood samples are collected and the following data is obtained: Urine flow rate = 2 ml/min; urine concentration of the drug = 20 mg/ml; and plasma concentration of the drug = 1 mg/ml. Which is a correct statement ?

A. The drug will be completely removed from her entire renal plasma flow in one pass through her kidneys.

B. The clearance of the drug is 120 ml/min and this means that there is neither reabsorption nor secretion of the drug.

C. The clearance of the drug is 40 ml/min and this means that there is some renal secretion of the drug.

D. The clearance of the drug is 40 ml/min and this means that there is some renal reabsorption of the drug.

31. Which is a true statement about renal reabsorption of Ca2+ ?

A. In the thick ascending limb of the loop of Henle, Ca2+ is reabsorbed by an electroneutral cotransporter that moves one Ca2+ and 2 Cl- into the epithelial cell.

B. Parathyroid hormone stimulates Ca2+ reabsorption by the distal convoluted tubule.

C. Ca2+ is not filtered into the renal tubules, so there is no renal reabsorption of Ca2+.

D. The only parts of the nephron that reabsorb significant amounts of Ca2+ are the thick ascending limb of the loop of Henle and the distal convoluted tubule.
