Blood

Study Guide

- What are the two central functions of blood?

- Describe in detail (with a list) the materials that are transported in blood

-You should be able to guesstimate the amount of blood in a person from the person’s weight (blood volume in L ≈ 0.08xbody weight). Remember that this equation works well with people with the “ideal” body weight for their height.

-Define the following terms: hematocit, serum, anemia. How do you estimate the percent of blood volume that is plasma if you know the value of hematocrit?

-What are the five types of anemia? What are the factors that cause them?

-Increased levels of enzymes can be used to diagnose either liver (ALT, AST) or pancreatic disease (lipase, amylase).

-About red-blood cells: what is their main function? How many do we have? Do they have organelles? How do they produce energy?

-What is hemoglobin and what is its structure? Why do we need hemoglobin?

-Our first encounter with respiratory physiology:

[O2]blood = [O2]solution + [O2]bound to hemoglobin
[O2]bound to hemoglobin=(concentration of hemoglobin)x(hemoglobin’s capacity to carry O2)

If hemoglobin is “saturated” with oxygen, its carrying capacity is ≈ 1.3 ml of O2/gram.

The concentration of hemoglobin in a healthy humans is ≈ 160 grams per liter.

Therefore

[O2]bound to hemoglobin= (1.3 ml O2/g)x(160 g/L) ≈ 208 ml O2/L

-Describe the life cycle of a red blood cell. Include the following elements: where are they manufactured? What is the hormone that stimulates their production?  Where is this hormone secreted, and in response to what stimulus? Where do blood cells go to die? 

-Where and in what form is iron stored? How is iron transported in blood?

-What is the by-product of hemoglobin’s catabolism?

-What is jaundice? How do you distinguish between the three types of jaundice? What are the causes of each type of jaundice?

-What are the chemicals in blood vessels that prevent platelet aggregation? Which are the ones that promote platelet aggregation?

-How is fibrinogen activated (you just need to know the broad outline of the activation cascade, you do not need to remember the names of all the activation factors: please remember factor VIII and thrombin).

-How is the clot dissolved? What is the enzyme that dissolves the fibrin mesh?

-What causes hemophilia? Why is it a lot more common in males than in females?

-What does the word thrombosis mean?

Practice problems:

1) A 55 kg patient of normal body weight looses 1.54 L of blood in an accident. 

-What class of hemorrhage does she have?

-Assuming that she has normal hematocrit, how many red blood cells did she loose?

-Assume the same situation (same body weight, same blood loss) but now in a patient that is really overweight, do you think that her hemorrhage would be worse or not quite as bad.
-Assuming that the patients’ hematocrit is 40%, what is the amount of plasma lost by these patients?

2) The concentration of hemoglobin in an anemic patient is 120 grams of hemoglobin per liter of blood. 

-Assume that the hemoglobin is saturated with oxygen. What is the maximal concentration of oxygen bound to hemoglobin that can be found in this patient’s blood?

-After therapy, the patient recovers to a new hemoglobin concentration of 140 g/L. How much more oxygen can be carried per liter by the blood of this patient?

