Review Circulation
1) What type of circulatory systems do planarias and hydras have?

2) What types of circulatory systems do insects have?

3) What are the three fundamental components of a circulatory system.

4) Sketch the circulatory system of a fish, a reptile, and a bird.

5) Sketch the heart of a fish, a frog, and a human.

6) The pulmonary artery delivers blood from the __________ ____________ of the heart into the _____________

7) The pulmonary vein delivers blood from the _______________ into the _____________  _______________ of the _______________

Be ready for a bunch of questions of this type about the aorta and vena cava.

8) Define diastole and systole.

9) A shrew (Sorex araneus, 7.6 g) has a heart rate equal to 690 beats per min. The cardiac output of this shrew is 8.36 mL/min. What is this shrews stroke volume? Express your results in microliters.

10) the most external (outside) layer of a blood vessel is made primarily of ___________  ____________.

11) The layer in contact with blood is called _________________.

12) In a table list the differences between veins and arteries.

13) Rank from high to low, the magnitude of blood pressure in the following vessels: superior vena cava, aorta, portal vein, carotid, capillaries, venules (you might want to look up this structures in an anatomy textbook)
14) A patient  returning from tropical Africa has the following volumes of blood cells and plasma in a 50 microliter blood sample: Blood cells 17.5 µl, plasma 32.5 µl. Is this patient anemic? What is her hematocrit?

Review Gas Exchange
1) What is the partial pressure of CO2 in dry air at sea level? 

2) The barometric pressure at 9,000 m is about 250 mm Hg. What is the partial pressure of oxygen?

3) The saturating vapor pressure at sea level at 39°C (a very hot day!) is about 55 mm Hg. If you find that vapor pressure is 27.5 mm Hg, what is the approximate relative humidity?

4) The partial pressure of oxygen in alveolar spaces is 104 mm Hg. What is the concentration of oxygen in solution in arterial (fully oxygenated) blood if the solubility coefficient of oxygen is 0.003 ml/(100 mLX mm Hg)? Ignore the oxygen bound to hemoglobin.

5) The solubility coefficient of CO2 is given in slide 61. If the partial pressure of CO2 in venous blood is 45 mm Hg, what would is the concentration in solution of this gas?

6) Use a diagram to illustrate how the countercurrent exchanger works in fish gills.

7) What type of respiratory system do terrestrial insects use? And aquatic ones?

8) What type of respiratory system do many terrestrial snails have? Do you think that aquatic mollusks also have the same type o respiratory system?

9) Explain how positive pressure ventilation works in amphibians.

10) Explain how positive pressure ventilation works in humans.

11) What are the components of the “conducting zone” of mammals?

12) What are the components of the respiratory zone?

13) Why are the cells of the conducting zone ciliated?

14) Explain how the respiratory system of birds works and compare it with that of mammals.

15) Why do we need hemoglobin? Explain in detail.

16) A patient gets 50 µl of  her blood taken and after centrifugation one finds that 15 µl of this blood are cells . What is her hematocrit? Should she be worried?

17) Where does oxygen bind the hemoglobin molecule and how many oxygen molecules can bind to a single hemoglobin molecule?

18) The blood  of the person in question 16 has 0.924 grams of hemoglobin per liter. How much oxygen can it hold assuming saturation?

19) Sketch the relationship between percent oxygen saturation of hemoglobin and the partial pressure of oxygen in blood.

19) Add to this sketch the effect of making blood more acidic and/or of increasing the concentration of carbon dioxide in blood.

20) Explain the functional significance of this shift to the right in the oxygen-Hb dissociation curve.

21) What percentage of CO2 in plasma is transported as bicarbonate?

22) How does a mutation in the beta chain of hemoglobin in sickle cell anemia lead to the deformation of erythrocytes?

