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1. Draw the direction of leak of Na+ and K+ in and out of the cell and show how the Na/K pump functions. (25/7-8)

a. What powers the pump?

b. What kind of transport does this represent?

c. Does this require a great deal of the cell's energy?

d. Describe the intra- and extracellular ion concentrations 

that can affect the rate of the Na/K ATPase pump.

2. If there was no ATP available in the cell:  (Lect 25/10)

a. What happens to the Na/K pump?

b. What happens to the Na and K gradients?

c. What happens to the membrane potential and why?

d. To offset the membrane potential, what happens OR Describe the concept of Donnan Equilibrium?

e. What is the final result?

f. What extracellular condition could cause the same net result?

3. Draw a cell with a Na+/K+ pump and a Na+/H+ exchanger.  Include the appropriate arrows to show the direction of ion transport. (Lect. 25/13, 26/4, 27/4)

a. What would happen to [K+]o if the pH in the cell became lower?  What happens to [Na]i?

b. Now add the Na+/Ca++ pump and Ca++ slow leak to the diagram. Write the relevant driving force for both the Na+/H+ and the Na+/Ca++ transporters. Discuss the effect of hypoxia on the cell [Ca++]i.  (26/7-9, 27/5)

c. Digitalis is a drug that is often administered to patients with congestive heart failure, a condition characterized by the diminished ability of the heart to generate contractile force. Digitalis is a Na+/K+ pump inhibitor. Explain the mechanism by which digitalis increases cardiac muscle contractile force. (Lect 26/10)

4. Explain how the Na+/H+ exchanger causes absorption of Na+, HCO3-, K+, Cl- and H2O in leaky epithelia (i.e. the proximal tubule of the nephron). Draw a diagram and indicate the lumenal and basolateral membrane surfaces. (Lect 28/4-5)
5. Explain the rationale for the presence of increasingly tight junctional complexes in cells found in the distal portions of the GI tract and nephron. (Lect. 28/6 and summary)

6. Draw and describe a cell from the colonic epithelium. Include the type of junction (leaky vs. tight), examples of the transporters present and the relative magnitude of the transepithelial potential. (Lect. 28-pick an example)

7. What is primary active transport? (Lect 25/11)

8. What is secondary active transport? (Lect 25/11)

9. What is electrogenic (conductive) transport? (Lect 27/1-5)

a. Provide several examples of electrogenic transporters. 

b. What two forces drive conductive transport?

10. What is electroneutral transport? (Lect 27/3-4)

11. When no concentration gradient exists for a given ion across a membrane, then by definition the ion is in equilibrium. True or false? (Lect 25/2-3)

12. Which type of transporter (electroneutral or conductive) is better suited to high capacity and/or regulatory processes in the cell? Why? (Lect 26/3)

13. Explain how the condition of chloridorrhea (congenital absence of the Cl-/HCO3- exchanger) results in diarrhea and metabolic alkalosis. Draw a normal cell and show where the defect occurs in chloridorrhea. (Lect 28/6)

14. Many years ago, a child was disciplined by being forced to drink water from a garden hose until her mother told her to stop. She unfortunately lapsed into a coma before her mother stopped her. Although she was brought to the hospital, she died shortly thereafter. (Lect 26/1-2)

a. What ions control the volume of cells in a hypo/hyperosmotic environment?

b. What is the problem with this volume control mechanism, particularly in a small child (with a small total water volume)?

c. Why did this child go into a coma and die?

d. Which of these transporters would the cell use to try to compensate for cell swelling? Draw each transporter and describe how it is limited.

e. Which transporter might help the cell overcome the limitation of the K+/Cl- cotransporter and how will this further affect the cell?

15. If [K]i is 125 mM and [K]o is 4 mM, what is the maximum value (and sign) of the membrane potential that could be expected to result from K+ flux? (Lect 25/3)

If [Na]i is 15 mM and [Na]o is 150 mM, what is the maximum value and sign that the membrane potential might attain as a result of Na+ flux?

16. Why is creatinine used as a marker substance for GFR determinations in clinical settings? (Lect 29/12) OR What are the advantages of using inulin instead of creatinine?  Disadvantages? (Lect 29/11-12) Why is PAH (Para-amino Hippourate) used to measure Renal Plasma Flow? (Lect 29/11)
17. Does a given plasma creatinine concentration reflect the same level of renal function in different patients? (29/12)

18. A patient submits a 12 hour urine collection with 400mg creatinine. Serum creatinine is 0.8mg/dl. Calculate creatinine clearance in ml/min. (Lect 29/12)
19. Explain the three unique features of the renal blood flow and vasculature. (Lect 29/7)
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