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Lecture #7 Study Guide
Define Key Terms and Concepts

1. Alveolar ventilation

2. Alveoli

3. Ambient air

4. Anatomical dead space

5. Arteriovenous oxygen difference

6. Bohr effect

7. Dyspnea

8. Emphysema

9. FEV1.0 / FVC

10. Forced vital capacity

11. Hemoglobin

12. Hyperventilation

13. Minute ventilation

14. Oxyhemoglobin

15. Oxyhemoglobin dissociation curve

16. Partial pressure of gas

17. Percent saturation

18. Po2
19. Pulmonary ventilation

20. Ventilatory system

21. Arteries

22. Bradycardia

23. Cardiac output

24. Diastolic blood pressure

25. ECG

26. Hypertension

27. Stroke volume

28. Systole

29. Veins

Study Questions

Pulmonary Structure and Function

List three functions of the ventilatory system.


1.





3.


2.

Anatomy of Ventilation

Place the following terms in the order of airflow movement during the inspiratory cycle: bronchioles, trachea, alveoli, and bronchi.


1.





3.


2.





4.

Lungs

Give the surface area dimension of the lungs?
Alveoli

What is the primary function of the alveoli?
Mechanics of Ventilation

What causes the changes in lung volume during inspiration and expiration?
Inspiration

List three muscles involved in inspiration.


1.





3.


2.

Expiration

List three factors that
 cause expiration of air from lungs.

1. 2.

3.

Static Lung Volumes

Name three static lung volumes


1.


2.


3.
Dynamic Lung Volumes

What two factors determine dynamic lung volumes?


1.


2.
Forced Expiratory Volume-to-Forced Vital Capacity Ratio.

Forced expiratory volume provides an indication of what two components of lung function?


1.


2.
Maximum Voluntary Ventilation

Discuss whether or not the MVV exceeds the ventilation volume observed during maximal exercise.
Pulmonary Ventilation

Minute Ventilation

Minute Ventilation = ___________________ x ____________________

Alveolar Ventilation

What is the best way to increase alveolar minute ventilation, increasing depth or rate of breathing?
Depth Versus Rate

Discuss the contributions of breathing rate and tidal volume to the increased ventilation during heavy exercise.

Gas Exchange

Ambient Air

Compute the partial pressures of O2, CO2, and N2 of ambient air at sea level (barometric pressure = 760 mm Hg).


Po2 = ___________________ x ___________________


Pco2 = __________________ x ___________________


Pn2 = ___________________ x ___________________
Alveolar Air

Give the average percent of O2, CO2 and N2 in alveolar air at sea level.


O2 =


CO2 =


N2 =
Gas Exchange in the Body

What is the average partial pressure of O2 and CO2 in the alveoli at rest? How does heavy exercise affect these values?





O2 


CO2

Rest


Heavy Exercise
Gas Exchange In the Lungs

List three reasons that account for the dilution of oxygen in inspired air compared to ambient air.


1.





3.


2.

Gas Exchange in the Tissues

Give the average partial pressures of O2 and CO2 in tissues at rest. How does heavy exercise affect these values?

Oxygen and Carbon Dioxide Transport

Oxygen Transport in the Blood

List two ways for oxygen to transport in the blood.


1.


2.
Oxygen Transport in Physical Solution

For every 100 mL of blood how much oxygen is dissolved?

Oxygen Combined With Hemoglobin (Hb)

Write the formula for the oxygenation of hemoglobin to oxyhemoglobin:

Oxygen-Carrying Capacity of Hemoglobin

List the average hemoglobin values (g per 100 mL blood) for men and women.


Men


Women

Each gram of hemoglobin loosely combines with _______ mL of oxygen.
Po2 and Hemoglobin Saturation

Give the formula for calculating percent saturation of hemoglobin.

The Bohr Effect

List three factors that cause the oxyhemoglobin dissociation curve shift downward and to the right to facilitate oxygen release.


1.





3.


2.

Components of the Cardiovascular System

List four important functions of the circulatory system.


1.





3.


2.





4.

Heart

What type of muscle makes up the myocardium?
Arteries

What is the main function of the arteries and arterioles?
Capillaries

How long does it take a blood cell to pass through a typical capillary?
Veins

Venous Return

What do veins have that arteries do not have?

A Significant Blood Reservoir

About how blood do the veins contain during rest?

Venous Pooling

Describe venous pooling.

The Active Cool-Down

Why is it always beneficial to actively cool down after exercise compared to lying down in recovery?
Blood Pressure

Rest

Identify three good places on the body to feel the pulse wave as blood passes through the arterial system?


1.





3.


2.

During Rhythmic Exercise

Give a typical blood pressure during rhythmic muscular exercise.

During Resistance Exercise

Why shouldn't hypertensive individuals engage in heavy resistance training?
Body Inversion

Discuss whether or not hypertensive individuals should perform body inversion exercises.
In Recovery

Why is aerobic exercise sometimes recommended as a therapy modality for hypertensive individuals?
Cardiovascular Dynamics During Exercise

Cardiac Output

Write the equation for cardiac output.
Resting Cardiac Output

Untrained Persons

List a typical cardiac output for an untrained man and women?


Man


Women
Endurance Athletes

List a typical cardiac output for an endurance trained man and women?


Man


Women
Exercise Cardiac Output

Give a typical maximum cardiac output for a sedentary person.

Heart Rate During Exercise

Calculate your maximum heart rate.

Cardiac Output Distribution

In the following table show the relative distribution (%) of the cardiac output during rest and exercise to the skeletal muscles, digestive tract, liver, and kidneys.

	
	Rest
	Exercise

	Muscles
	
	

	Digestive tract
	
	

	Liver
	
	

	Kidneys
	
	


