Structure and Function of the Kidneys

1. What is the primary function of the kidneys?

2. What are the 3 primary areas visible in a cross sectional view of a kidney? 

3. What three things do the kidneys regulate?

4. On average how much does each adult kidney weigh?

5. What is the renal pelvis and what is its function?

6. There are two major regions of the kidneys, describe them in detail below.

7. Describe the bladder?

Microscopic Structure of the Kidney

1. What is the functional unit of the kidney that is responsible for the formation of urine and how many of these units does a normal kidney have?

2. Complete the following statement.

a. Arterial blood enters the kidney through the __________ ________, which goes through a number of subdivisions to form numerous _______ ______.

b. The blood leaves the glomerulus via the ______ _____, which eventually forms the _______ ______ .

3. The nephron consists of what five tubular  sub-structures? Name and describe each one.

4. When is the fluid in the tubules called ultrafiltrate and when is it called urine? 

5. Trace the course of blood flow through the kidney from the renal artery to the renal vein.

6. Draw a diagram of a typical nephron. Label the segments and indicate which parts are in the cortex and which are in the medulla. 

Glomerular Filtration

1. What substances are usually not filtered?

2. What is the glomerular filtration rate?

3. Why is the glomerular endothelium said to be fenestrated?

4. What is the average GFR and RBF per minute?  per day?

Reabsorption of Salt and Water

1. How much ultrafiltrate is typically reabsorbed in the PCT?  The Loop of Henle?

2. What causes water to be reabsorbed in each of the above? 

3. What is osmolarity? 

4. What is actively transported out of the PCT and into the peritubular blood?

5. What is the mechanism of reabsorption in the proximal tubule?

6. Describe the three characteristics of reabsorption of water and salt in the proximal convoluted tubule. 

7. What is the osmolarity of the ultrafiltrate in the PCT?  

8. Describe  three characteristics of reabsorption of water and salt in the descending limb of Henle

9. What are two features of the descending limb that are different from the ascending limb?

10. What important fact about the geometry of the loop of Henle makes the formation hyper osmotic urine possible?

11. What is the vesa recta and why is it important?

12. How would you describe the fluid that passes into the collecting duct and the environment outside the collecting duct? Which way does water move between these two environments?

13. Is the collecting duct always permeable to water? Explain?

14. What is ADH, where does it come from, and how does it influence water reabsorption in the collecting duct?

15. Explain how four different types of diuretics work. 

16. What is diabetes insipidus? How is it treated?

