Chapter 19 Answer Key


Apply What You Know

page 522—If W is the body weight in kilograms (weight in pounds/ 2.2), the volume of the blood is about 80W to 85W mL. Divide this by 1,000 for the desired volume in liters. (Example: If a person weighs 130 lb, this is 130/2.2 = 59 kg and the blood volume is about 80 x 59 = 4,720 mL or 4.72 L.) The weight of the blood is about 8% of body weight (for the same example, 0.08 x 59 = 4.7 kg). 

page 523—The liver produces fibrinogen and most other blood clotting factors. Therefore, any degenerative disease of the liver will result in a deficiency of clotting factors and impaired blood clotting. 


page 526—Blood is commonly collected at crime scenes. Drops of blood on the ground or on items such as a knife or under a victim’s fingernail are collected, and ABO and Rh characteristics are determined. This evidence is used to confirm that a suspect may have been at the scene of the crime, or to eliminate a suspect if the blood types do not match. ABO typing is limited in usefulness for determining identity because many people in a population share the same blood types. Further DNA analysis of blood cells or other cellular material (e.g. semen, hair) has revolutionized identification of individuals associated with crimes.

Testing Your Comprehension
1. An erythrocyte has about 280 million molecules of hemoglobin, and each hemoglobin can transport up to four molecules of oxygen; therefore one RBC can carry up to 1.12 billion molecules of oxygen.

2. No, this does not necessarily indicate a disorder of erythropoiesis. If the number of RBCs is normal but the volume of blood plasma is reduced by dehydration, the concentration of RBCs will of course be elevated.

3. The kidneys are the major source of EPO, so if they are failing then a patient will have an EPO deficiency. This is treated by giving EPO in the course of hemodialysis. Without EPO replacement therapy, a patient suffering from renal insufficiency will be anemic.

4. In leukemia, stem cells are diverted from platelet production to the overproduction of leukocytes. Two of the functions of platelets are maintaining blood vessel structure and triggering blood clotting. In a platelet deficiency, blood vessels deteriorate, and vessel deterioration and impaired clotting result in spontaneous bleeding, hence the petechiae of the skin.

5. A mature platelet cannot synthesize proteins at the same level as a true cell, because protein synthesis requires the genetic code in DNA and ribosomes in the cytoplasm. Platelets have no nucleus and thus no nuclear DNA to initiate protein synthesis, nor do they have the ribosomes to assemble proteins in the cytosol. However they do have mitochondria, and mitochondria have their own DNA and synthesize some of their own proteins.

