Chapter 14

Blood

1. List the major components of blood.

The blood consists of red blood cells, white blood cells, platelets, and plasma (the liquid portion).

2. Define hematocrit, and explain how it is determined.

Hematocrit (HCT) is the percentage of the cells in a blood sample. This is obtained by allowing the sample to stand (clotting is prevented), allowing the cells to separate and sink to the bottom. This is further centrifuged and the percentage of the cells and liquid is determined.

3. Describe a red blood cell.

A red blood cell is a biconcave disk that has no nucleus.

4. Distinguish between oxyhemoglobin and deoxyhemoglobin.

Oxyhemoglobin is hemoglobin combined with oxygen. Deoxyhemoglobin is hemoglobin that has released its oxygen.

5. Explain what is meant by a red blood cell count.

A red blood cell count is the number of red blood cells in a cubic millimeter (mm3) of blood.

6. Describe the life cycle of a red blood cell.

a. Nutrients from food are absorbed from the small intestine into the bloodstream.

b. The blood transports the absorbed nutrients to the red bone marrow tissue.

c. The red bone marrow produces red blood cells.

d. The red blood cells circulate for about 120 days.

e. Damaged and old red blood cells are destroyed in the liver.

f. The resulting biliverdin is converted to bilirubin that is excreted in the bile from the liver.

7. Define erythropoietin, and explain its function.

Erythropoietin is a hormone that is released from the kidneys, and to a lesser extent the liver, which stimulates red blood cell production.

8. Explain how vitamin B12 and folic acid deficiencies affect red blood cell production.

Both substances are required for DNA synthesis that is needed by all cells for growth and reproduction.

Hematopoietic tissue reproduces at a particularly high rate, so this tissue is especially affected by the lack of either vitamin.

9. List two sources of iron that can be used for the synthesis of hemoglobin.

Obtaining vitamin C in the diet will increase iron absorption from the small intestine. It is also conserved from the red blood cell destruction and reused.

10. Distinguish between biliverdin and bilirubin.

Biliverdin is the greenish pigment that results when the heme portion of the hemoglobin breaks apart.

Bilirubin is what biliverdin eventually converts to over time.

11. Distinguish between granulocytes and agranulocytes.

A granulocyte is a white blood cell that has granular cytoplasm. Agranulocytes are white blood cells that lack cytoplasmic granules.

12. Name five types of leukocytes, and list the major functions of each type.

a. Neutrophils are granulocytes that function to phagocytize foreign particles.

b. Eosinophils are granulocytes that function to kill certain parasites and help control allergic reactions.

c. Basophils are granulocytes that function to release heparin that inhibits blood clotting. They also release histamine to cause inflammation.

d. Monocytes are agranulocytes that leave the bloodstream to function as macrophages that phagocytize foreign particles.

e. Lymphocytes are agranulocytes that function to produce antibodies that act against specific foreign substances.

13. Explain the significance of white blood cell counts as aids to diagnosing diseases.

If there is a rise in white blood cells, there could be an infection of some type going on within the body. If the white blood cell count drops, there could be an entirely different set of diseases that could be going on within the body. A differential white blood cell count measures the numbers of each specific type of white blood cell.

This can signal a specific disease process, as an increase in neutrophils usually means a bacterial infection.

14. Describe a blood platelet, and explain its functions.

A blood platelet (thrombocyte) is a fragment of a cell. They function to initiate the formation of blood clots.

15. Name three types of plasma proteins, and list the major functions of each type.

a. Albumins—help to maintain osmotic pressure of the blood.

b. Globulins—help to transmit lipids and fat-soluble vitamins and are the antibodies of immunity.

c. Fibrinogen—precursor to fibrin that has a major role in blood clotting.

16. Name the gases and nutrients in plasma.

Gases in plasma include oxygen, carbon dioxide, and nitrogen.  Plasma nutrients include amino acids, simple sugars, and lipids.
17. Define nonprotein nitrogenous substances, and name those commonly present in plasma.

A nonprotein nitrogenous substance is a molecule that contains nitrogen atoms but are not proteins. Amino acids, urea, and uric acid are commonly present in the blood plasma.

18. Name several plasma electrolytes.

These include sodium, potassium, calcium, magnesium, chloride, bicarbonate, phosphate, and sulfate ions.

19. Define hemostasis.

Hemostasis refers to the stoppage of bleeding.

20. Explain how blood vessel spasms are stimulated following an injury.

Cutting or breaking a blood vessel stimulates the smooth muscles in its wall to contract. This response may

only last a few minutes but as the platelet plug forms, serotonin is released, which causes the smooth muscles in the wall to contract further.

21. Explain how a platelet plug forms.

Platelets tend to stick to collagen fibers in connective tissue and any rough surface. They also begin to stick to each other, forming the platelet plug.

22. List the major steps leading to the formation of a blood clot.

a. The production of a substance called prothrombin activator. This is dependent upon the presence of calcium ions.

b. Tissue damage occurs and the clotting mechanism starts reactions, which also depend on the presence of calcium. This leads to production of prothrombin activator, which converts prothrombin into thrombin.

c. Thrombin acts as an enzyme and causes a reaction in fibrinogen allowing it to become fibrin.

d. The fibrin threads stick to the exposed surfaces of the damaged blood vessels and create a meshwork in

which various blood cells and platelets become entangled. The resulting mass is the blood clot.

23. Indicate the trigger and outline the steps for extrinsic clotting and intrinsic clotting.

The trigger for extrinsic clotting is the blood vessel wall or tissue outside the blood vessels contracting. The

steps that follow are what were outlined in question 27. The intrinsic clotting factors are all within the blood proper. The trigger is exposure of the blood to a foreign surface such as collagen. Factor XII (the Hageman factor) then activates factor XI, which in turn activates factor IX. Factor IX then joins with factor VIII and platelet phospholipids to activate factor X. These reactions, for which calcium is required, lead to the production of prothrombin activator. The extrinsic flow would follow as previously described.

24. Distinguish between fibrinogen and fibrin.

Fibrinogen is the soluble precursor to the insoluble fibrin.

25. Describe a positive feedback system that operates during blood clotting.

Once a blood clot starts to form, it promotes still more clotting. This is due to the fact that thrombin also acts directly on blood-clotting factors other than fibrinogen. It can cause prothrombin to form still more thrombin.

This is positive feedback.

26. Define serum.

Serum is essentially plasma minus all of its fibrinogen and most of the other clotting factors.

27. Distinguish between a thrombus and an embolus.

A thrombus is a blood clot that forms in a vessel abnormally. An embolus is a blood clot that becomes dislodged and is carried away by blood flow.

28. Explain how a blood clot may be removed naturally from a blood vessel.

Fibrin threads absorb a plasma protein called plasminogen. Then a substance called plasminogen activator is released from the lysosomes of the damaged tissue cells that converts plasminogen to plasmin. Plasmin is a protein-splitting enzyme that can digest fibrin threads and other proteins associated with blood clots.

29. Describe how blood coagulation may be prevented.

The endothelium of blood vessels discourages the accumulation of platelets and clotting factors. Endothelial cells also produce prostacyclin (PGI2), a prostaglandin, that inhibits adherence of platelets to the inner surface of blood vessel walls. Antithrombin that is present in the plasma globulins inactivates thrombin. Heparin is also released from mast cells and basophils, which interferes with the formation of prothrombin activator.

30. State a vitamin required for blood clotting.

Vitamin K is necessary for some clotting factors to function.

31. Distinguish between antigen and antibody.

An antigen that is present on the surface of red cell membranes. Antibodies are proteins that are dissolved in the plasma.

32. Explain the basis of ABO blood types.

The ABO blood types are based on the presence or absence of two major antigens (formerly called agglutinogens) on the red blood cells membranes. Their presence or absence is determined by heredity. The two antigens are antigen A and antigen B. The types of blood with the corresponding antigens are:

a. Type A—antigen A

b. Type B—antigen B

c. Type AB—antigen A and B

d. Type O—neither antigen A nor B

33. Explain why a person with the blood type AB is sometimes called a universal recipient.

Because blood type AB lacks both anti-A and anti-B antibodies, an AB person can receive blood of any type.

34. Explain why a person with blood type O is sometimes called a universal donor.

People with type O blood lack antigens A and B, which allows transfusion into persons with blood of any other type. Type O blood does contain both anti-A and anti-B antibodies so if transfused to another blood type, it should be given slowly to minimize the chance of an adverse reaction.

35. Distinguish between Rh-positive and Rh-negative blood.

Rh-positive blood is when the red blood cell membrane has Rh antigens (most importantly antigen D) present.

Rh-negative blood lacks the Rh antigens.

36. Describe how a person may become sensitized to Rh-positive blood.

A person may become sensitized to Rh-positive blood by receiving a transfusion.

37. Define erythroblastosis fetalis, and explain how this condition may develop.

Erythroblastosis fetalis is a condition where an Rh-positive fetus has come into contact with anti-Rh antibodies through breaks in the placental membrane. This only happens if the mother has previously had a

child that was Rh-positive. The baby’s blood may agglutinate after birth.

