The Kidney is responsible for filtering toxins out of the blood and maintaining osmoregulation. 

1. Define osmoregulation. 

2. In the space below, draw a simple diagram of the kidney. Label and state the roles of: 

Renal vein, renal artery, cortex, medulla, pelvis, ureter.  

3. The nephron is the functional unit of the kidney. 

Label the diagram below with these structures and their functions: 

Afferent arteriole, glomerulus, efferent arteriole, renal capsule, proximal convoluted tubule, Loop of Henle with descending and ascending loops, distal convoluted tubule, colecting duct.
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4. Explain ultrafiltration in the renal capsule. 

Include the roles of arterioles, fenestrations, capillary wall and basement membrane. 

5. Which components of the blood are not filtered out by ultrafiltration? Why? 

6. Outline selective reabsorption in the proximal convoluted tubule. 

By which methods are water, salts and glucose reabsorbed? 

7. What structural features of the proximal convoluted tubule assist it in this function? 

8. Explain the functions of the loop of Henle. 

How are salts removed in the descending and ascending loops? 

What is the effect on the concentration of the medulla and the urine? 
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9. The water balance of the blood is finally adjusted in the collecting duct. 

Explain how this works. 

10. When a person is dehydrated, ADH (anti-diuretic hormone) is released into the blood. 

What is the the effect of ADH on: 

a. The walls of the collecting duct? 

b. Water uptake into the blood? 

c. Concentration of the urine? 

11. [image: image3.png]Patient A

[Composition of plasma, nephric fltrate, and urine (each in 100 ml of flxd). These are representative values. The values for salts are especially variable, depending on sat and water irtake.

Component Plasma Neplic Filtrate Urine Concentration % Reclaimed
Urea 0.03 0.03 12 50%
Une acid 0.004 0.004 0.05 12.5x 91%
Ghucose 010 0.10 None - 100%
Amino acids 005 005 None - 100%
Total inorganic salts 09 09 <09-36 <14% 99.5%
Proteins and other macromolecules 80 None None - -
Patient B _ .
[Composition of plasma, nephric fltrate, and urine (each in g/100 ml of fud). These are representative values. The values for salts are especially variable, depending on salt and water intake.
Component Plasma Nephric Filtrate Urine Concentration % Reclaimed
Urea 0.03 0.03 18 50%
Unic acid 0.004 0.004 005 12.5x 91%
Ghicose 0.30 0.30 0.15 - 50%
Amino acids 0.05 0.05 None - 100%
Total inorganic salts 09 09 <09-36 <14X 99.5%
Proteins and other macromolecules 80 None None - -
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Consider this data table: 

a. Calculate the concentration of urea in the urine. 

b. Why is such a large proportion of urea removed from the blood? 

c. Explain why no proteins and macromolecules are present in the filtate or urine. 

d. 100% of glucose is reclaimed. Explain how this occurs. 

12. Blood glucose levels are maintained by hormones produced in the pancreas. 

Complete the table to show glucoregulation. 

	
	High Blood Sugar
	Low Blood Sugar

	The pancreas contains…
	___________________ cells…
	___________________ cells…

	…which secrete…
	
	

	… carried in blood to….
	&
	

	… causing conversion of..
	
	

	… to …
	
	

	Overall effect:
	Glucose removed from blood
	Glucose released into blood


13. Diabetes mellitus is a disease in which regulation of blood glucose is difficult. 

There are two types of diabetes (Type I and Type II)

Distinguish between them in terms of action, age of onset and risk factors. 

Type I:





Type II:
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(Composition of plasma, nephric fltrate, and urine (each in ¢/100 ml of fid). These are representative values. The values for salts are especially variable, depending on salt and water intake

Component Plasma Nephuic Filtrate Urine Concentration % Reclaimed
Urea 0.03 0.03 18 50%
Unc acid 0.004 0.004 0.05 12.5x 91%
Glucose 0.30 0.30 0.15 - 50%
Amino acids 0.05 0.05 None - 100%
Total inorganic salts 09 09 <0.9-3.6 <14X 99.5%
Proteins and other macromolecules 80 None None - -
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How can we tell from this table that the patient has diabetes? 

15. Explain the presence of glucose in the urine of a patient with diabetes. 

16. Suggest reasons why incidence of diabetes is increasing globally. 

17. Diabetes has a strong hereditary link. 

Name two other disorders which can be inherited, and state the cause. 
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