Advanced Physiology of Exercise

Study Guide Test 3

Fall 2008
Chapter 12.  Pulmonary Structure and Function

1. Be able to define the following:  pulmonary ventilation, bronchi, alveoli, valsalva, inspiratory reserve volume, expiratory reserve volume, vital capacity, tidal volume, residual volume, total lung capacity, maximum voluntary ventilation, minute ventilation, anatomic dead space, physiologic dead space

2. Given a spirogram, be able to compute the lung volumes and capacities.

3. Understand the difference between static lung volumes and dynamic lung volumes.

4. Be able to describe the mechanics of ventilation and know the primary muscles used for inspiration and expiration.

5. Understand how lung pathology can affect minute ventilation.

6. Understand how hyperventilation effects blood gasses.  

7. Know how a valsalva causes lightheadedness/dizziness.

8. Know the effect of exercise and training on lung function.

9. Be able to calculate minute ventilation from breathing rate and tidal volume.

Chapter 13.  Gas Exchange and Transport

1. Be able to define and understand the function of the following in the process of gas exchange:  partial pressure, diffusion, hemoglobin, Bohr effect, myoglobin

2. Be able to calculate partial pressures given concentrations of gasses and total pressures.

3. Know the partial pressures of O2 and CO2 in tracheal air, alveolar, arterial blood and venous blood.

4. Understand the process of diffusion at the lung site and the tissue site.

5. Know the O2 carrying capacity of Hb and the amount of O2 carried in 100 ml of blood.  Understand the arteriovenous oxygen difference and know normal values for rest and exercise (also in Chap. 17). 

6. Understand the O2 dissociation curve (Fig. 13.4, p. 285). 
7. Know the effect of 2,3-DPG on the binding capacity of O2 and Hb.

8. Understand the methods used to transport CO2 and the relative importance of each.

Chapter 14.  Dynamics of Pulmonary Ventilation

1. Know the effect of neural and humoral factors on control of ventilation.

2. Understand the effect of hyperventilation on breath holding.

3. Know how ventilation is regulated during rest and exercise.

4. Understand the concept of the lactate threshold, ventilatory threshold.

5. Understand the ventilatory equivalent.

6. Understand the function of the chemical, ventilatory , and renal buffers.

7. Know the effect of training on the body’s ability to buffer.

Chapter 15.  The Cardiovascular System

1.  Know the valves, chambers and major vessels entering and exiting the heart.  Know the function of the valves and the chambers.  Be able to describe the path of blood flow thorough the heart and circulatory system (systemic and pulmonary circulation).

2.  Be able to define systolic, diastolic, and mean arterial blood pressure and know reasonable values for each during rest and during exercise.  Know the normal response of BP to progressive aerobic exercise, static exercise and short bursts of heavy exercise.

3.  Understand venous return and know the major mechanisms that enhance venous return during exercise.

4.  Understand the importance of myocardial blood flow and know values for resting and maximal myocardial O2 consumption.

5.  Be able to compute the rate pressure product and understand how the rate pressure product relates to myocardial stress.
6.  Know the 3 substrates used by the myocardium for ATP production and how the substrates change when going from rest to exercise.

Chapter 16.  Cardiovascular Regulation and Integration

1.  Understand the function of the electrical conduction pathway of the heart.  Understand the specific function of the SA and AV nodes.

2.  Understand how the heart rate and contractility is affected by the autonomic nervous system (sympathetic and parasympathetic divisions).

3.  Understand how the key components that regulate the CV system (Fig. 16.3)
4.  Know the absolute and relative amount of blood flow the skeletal muscles at rest and maximal exercise.

Chapter 17.  Functional Capacity of the Cardiovascular System.

1. Be able to define the following: cardiac output, stroke volume, heart rate, A-V O2diff.  Know the relationship between these variables and VO2  or increasing intensity of exercise.
2. Know typical and expected values for the above variables at rest and at maximal effort.  Know the effect of gender, training level, genetics, and aging on these variables.

3. Know the normal A-V O2diff of coronary blood.  Know the normal distribution of blood flow throughout the body under resting and exercise conditions (know what tissue beds receive high flow and low flow, and how this changes from rest to exercise).

4. Understand the concept of cardiovascular drift.

5. Know how VO2 and cardiovascular response changes when using small muscle mass as opposed to large muscle masses.

