BIEN 500: Systems Physiology
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Steven A. Jones


Homework 4: Blood Cells, Immunity and Blood Clotting
1. (5 points) Complete the following table that describes the size, shape, concentration and function of the basic blood cells.
	Cell


	Size ((m)


	Shape


	Concentration
	Function



	Erythrocyte
	8
	biconcave
	~5,000,000/mm3
	Carries Oxygen

	Platelet
	
	
	
	

	Monocyte
	
	
	
	

	Macrophage
	
	
	
	

	Lymphocyte
	
	
	
	

	Granulocyte
	
	
	
	


2. How is hematocrit defined?

3. What hormone is responsible for increasing red blood cell production in response to chronic low oxygen?

4. (5 points) Describe the mechanism by which the following agents prevent or inhibit blood clotting:

a. Heparin

b. Coumadin

c. Hirudin

d. Sodium Citrate

e. P-Pack

f. Antithrombin III

g. EDTA

h. Warfrin

5. Under what circumstances might your doctor prescribe rat poison to you?

6. What are the roles of Vitamin K in the coagulation process?

7. What is the role of interleukin-3 in blood cell production?
8. What is the origin of the terms “neutrophil,” “basophil” and “eosinophil?”

9. What does “CFU” stand for?

10. What are the names of the 6 stages of red blood cell formation after CFU-E?

11. What is the primary regulator of red cell production?  What is the hormone through which it works?  Where is most of this hormone produced?

12. What two vitamins are important for the maturation of red blood cells, and what building block of DNA requires these vitamins?

13. Describe briefly the following types of anemia:

a. Aplastic Anemia

b. Megaloblastic anemia

c. hemolytic anemia

14. How does polycythemia affect blood viscosity?
15. What does the greek prefix leuko (as in leukocyte) mean?

16. How do granulocytes protect against invasion?

17. Sketch the appearance of the following white blood cells: polymorphonuclear neutrophils, polymorphonuclear eosinophils, polymorphonuclear basophils, monocytes, lymphocytes.
18. What is diapedesis?

19. How fast can a cell move by ameoid motion?  What leukocytes use this type of motion to travel?  Are they likely to get a speeding ticket?
20. What is the controlling factor in chemotaxis?  I.e. what factor allows cells to know in what direction they should move.
21. In what sense is a macrophage more powerful than a neutrophil?
22. What oxidizing agents can be used by neutrophis and macrophages to kill bacteria?

23. Sketch a lymph node and indicate where one would find large numbers of macrophages.

24. How does the body specifically protect against bacteria invading through the following vulnerable locations: a. the alveoli of the lungs and b. the gastrointestinal tract

25. How does inflammation differ from infection?

26. What is pus?
27. What is the unique role of eosinophils?

28. What cell is mostly responsible for allergic reactions?

29. What is leukemia?

30. What are some of the effects of leukemia?

31. What are the characteristics of most antigens?
32. What is a hapten?

33. What are the 4 ways that an antibody can directly attack an invading agent.
34. What is the primary difference between B lymphocytes and T lymphocytes?

35. What is the mechanism of action of AIDS?

36. What is the main action of Cytotoxic T Cells?

37. Why are antihistamines ineffective in the treatment of asthma?

38. Why is it ok to give type O blood to a person who is of type AB, but not ok to give type AB blood to a person who is of type O?

39. Why does an rh negative mother not have difficulties with her first rh positive child?

40. What is the source of each of the following: autograft, isograft, allograft, xenograft?
41. Estimate the probability of two completely randomly selected people having the same HLA antigens?  How does this probability change if the two people are (non-identical) siblings?

42. (5 points) Combine figures 36-3 and 36-4 into a single figure that shows the intrinsic pathway (in one color), the extrinsic pathway (in a different color) and the elements common to both pathways (in yet a third color).
43. What are the contents of the alpha granules in platelets?

44. What are the contents of the dense bodies in platelets?
45. What is the role of nitric oxide in blood coagulation?

46. What cells produce nitric oxide?

47. How is excessive thrombin prevented during clotting?

48. What does “idiopathic” mean?
49. What is the role of the glycoproteins in coagulation?
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