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COURSE INFORMATION

Materials - Textbooks, Readings, Supplementary Readings

Respiratoh
Physiology

The Essentials

TENTM |
EDITION

Textbook(s) Required:

West, John B. and A.M. Luks. Respiratory Physiology: The Essentials, Tenth Edition.
ISBN-13:978-1496310118

Online Lecture Supplement (Required): Dr. West (the author of your textbook, and unarguably the most
well-known respiratory physiologist in the world) has numerous lectures available online, for free. The
lectures follow and build on all the topics discussed in his book. His online lectures are available at
https://meded.ucsd.edu/ifp/jwest/resp phys/index.html

Course Description:

This advanced medical/graduate school-level physiology course, which is completely online, focuses on
human respiratory physiology and pathophysiology. The student’s understanding of the material will be
assessed via multiple choice question sets, case study write-ups, and a final project (a recorded vodcast).
All assessments will be posted on the course’s home page within eCollege.
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Student Learning Outcomes (SLOs):

At the end of this web-based course, the student should be able to sufficiently address each of the
following objectives. I have made the list comprehensive since this is a web-based course, and I prefer to
have all outcomes in a single document. These outcomes are a part of the The American Physiological
Society Medical Curriculum Objectives Project. The complete curriculum objectives are available at:
http://www.the-aps.org/MedPhysObj/

Pulmonary Ventilation

1. Diagram how pleural pressure, alveolar pressure, airflow, and lung volume change during a normal
quiet breathing cycle. Identify on the figure the onset of inspiration, cessation of inspiration, and
cessation of expiration. Describe how differences in pressure between the atmosphere and alveoli cause
air to move in and out of the lungs.

2. Draw a normal pulmonary pressure-volume (compliance) curve (starting from residual volume to total
lung capacity and back to residual volume), labeling the inflation and deflation limbs. Explain the cause
and significance of the hysteresis in the curves.

3. Define compliance and identify two common clinical conditions in which lung compliance is higher or
lower than normal.

4. Draw the pressure-volume (compliance) curves for the lungs, chest wall, and respiratory system on the
same set of axes. Show and explain the significance of the resting positions for each of these three
structures.

5. Identify the forces that generate the negative intrapleural pressure when the lung is at functional
residual capacity, and predict the direction that the lung and chest wall will move if air is introduced into
the pleural cavity (pneumothorax).

6. Draw a normal spirogram, labeling the four lung volumes and four capacities. List the volumes that
comprise each of the four capacities. Identify which volume and capacities cannot be measured by
spirometry.

7. Define the factors that determine total lung capacity, functional residual capacity, and residual volume.
Describe the mechanisms responsible for the changes in those volumes that occur in patients with
emphysema and pulmonary fibrosis.

8. Define surface tension and describe how it applies to lung mechanics, including the effects of alveolar
size and the role of surfactants. Define atalectasis and the role of surfactants in preventing it.

9. Describe the principal components of pulmonary surfactant and explain the roles of each.

10. Describe the effects of airway diameter and turbulent flow on airway resistance.

11. Describe how airway resistance alters dynamic lung compliance.

12. Draw a spirogram resulting from a maximal expiratory effort. Label the forced vital capacity (FVC),
timed forced expiratory volumes (FEVs), and the maximal expiratory flow rate between 25-75% of FVC
(FEF25-75%).

13. Describe the regional differences in alveolar ventilation in healthy and diseased lungs and explain the
basis for these differences.

Alveolar Ventilation

14. Define partial pressure and fractional concentration as they apply to gases in air. List the normal
fractional concentrations and sea level partial pressures for 02, CO2 and N>

15. List the normal airway, alveolar, arterial, and mixed venous POz and PCO> values. List the normal
arterial and mixed venous values for O; saturation, [HCO3-], and pH.

16. Define and contrast the following terms: anatomic dead space, physiologic dead space, wasted (dead
space) ventilation, total minute ventilation and alveolar minute ventilation.

17. Describe the concept by which physiological dead space can be measured.

18. Define and contrast the relationships between alveolar ventilation and the arterial PCOz and POo.
19. Describe in quantitative terms the effect of ventilation on PCO2 according to the alveolar ventilation
equation.




20. Estimate the alveolar oxygen partial pressure (Pa02) using the simplified form of the alveolar gas
equation. Be able to use the equation to calculate the amount of supplemental Oz required to overcome a
reduction in PoOzcaused by hypoventilation or high altitude.

21. Define the following terms: hypoventilation, hyperventilation, hypercapnea, eupnea, hypopnea, and
hyperpnea.

Pulmonary Circulation

22. Contrast the systemic and pulmonary circulations with respect to pressures, resistance to blood flow,
and response to hypoxia.

23. Describe the regional differences in pulmonary blood flow in an upright person. Define zones |, II, and
[l in the lung, with respect to pulmonary vascular pressure and alveolar pressure.

24. Describe how pulmonary vascular resistance changes with alterations in cardiac output or pulmonary
arterial pressure. Explain in terms of distention and recruitment of pulmonary vessels. Identify the zones
in which these two mechanisms apply.

25. Describe how pulmonary vascular resistance changes with lung volume. Explain in terms of
alterations in alveolar and extra-alveolar blood vessels.

26. Describe the consequence of hypoxic pulmonary vasoconstriction on the distribution of pulmonary
blood flow.

27. Describe the effects of inspired nitric oxide on pulmonary vascular resistance and hypoxic
vasoconstriction.

28. Explain the development of pulmonary edema by a) increased hydrostatic pressure, b) increased
permeability, ¢) impaired lymphatic outflow or increased central venous pressure, and d) hemodilution
(e.g., with saline volume resuscitation).

Pulmonary Gas Exchange

29. Name the factors that affect diffusive transport of a gas between alveolar gas and pulmonary capillary
blood.

30. Describe the kinetics of oxygen transfer from alveolus to capillary and the concept of capillary reserve
time (i.e., the portion of the erythrocyte transit time in which no further diffusion of oxygen occurs).

31. Define oxygen diffusing capacity, and describe the rationale and technique for the use of carbon
monoxide to determine diffusing capacity.

32. Describe how the ventilation/perfusion (V/Q) ratio of an alveolar-capillary lung unit determines the
P02 and PCO; of the blood emerging from that lung unit.

33. Identify the average V/Q ratio in a normal lung. Explain how V/Q is affected by the vertical
distribution of ventilation and perfusion in the healthy lung.

34. Describe the normal relative differences from the apex to the base of the lung in alveolar and arterial
POz, PCO2, pH, and oxygen and carbon dioxide exchange.

35. Predict how the presence of abnormally low and high V/Q ratios in a person's lungs will affect arterial
POz and PCOs..

36. Describe two causes of abnormal V/Q distribution.

37. Define right-to-left shunts, anatomic and physiological shunts, and physiologic dead space (wasted
ventilation). Describe the consequences of each for pulmonary gas exchange.

38. Describe the airway and vascular control mechanisms that help maintain a normal
ventilation/perfusion ratio. Name two compensatory reflexes for V/Q inequality.

39. Calculate the alveolar to arterial PO difference, (A-a) DO2. Describe the normal value for (A-a) DO:
and the significance of an elevated (A-a) DO>

40. Name five causes of hypoxemia.

Oxygen and Carbon Dioxide Transport
41. Define oxygen partial pressure (tension), oxygen content, and percent hemoglobin saturation as they
pertain to blood.




42. Draw an oxyhemoglobin dissociation curve (hemoglobin oxygen equilibrium curve) showing the
relationships between oxygen partial pressure, hemoglobin saturation, and blood oxygen content. On the
same axes, draw the relationship between POz and dissolved plasma Oz content (Henry’s Law). Compare
the relative amounts of Oz carried bound to hemoglobin with that carried in the dissolved form.

43. Describe how the shape of the oxyhemoglobin dissociation curve influences the uptake and delivery
of oxygen.

44. Define Ps.

45. Show how the oxyhemoglobin dissociation curve is affected by changes in blood temperature, pH,
PCOz2, and 2,3-DPG, and describe a situation where such changes have important physiological
consequences.

46. Describe how anemia and carbon monoxide poisoning affect the shape of the oxyhemoglobin
dissociation curve, Pa0O2, and SaO..

47. List the forms in which carbon dioxide is carried in the blood. Identify the percentage of total CO;
transported as each form.

48. Describe the importance of the chloride shift in the transport of CO2 by the blood.

49, Identify the enzyme that is essential to normal carbon dioxide transport by the blood and its location.
50. Draw the carbon dioxide dissociation curves for oxy- and deoxyhemoglobin. Describe the interplay
between COz and Oz binding on hemoglobin that causes the Haldane effect.

51. Explain why the total gas pressure of the venous blood is subatmospheric and why this situation is
accentuated when breathing 100% O». Explain how breathing 100% O2can result in further arterial O
desaturation in hypoxemic patients who develop mucous plugging of their airways (absorption
atelectasis).

52. Define respiratory acidosis and alkalosis and give clinical examples of each.

53. Describe the mechanism and function of respiratory acid base compensations.

Respiratory Control

54. Identify the regions in the central nervous system that play important roles in the generation and
control of cyclic breathing.

55. Give three examples of reflexes involving pulmonary receptors that influence breathing frequency
and tidal volume. Describe the receptors and neural pathways involved.

56. List the anatomical locations of chemoreceptors sensitive to changes in arterial PO>,

PCOz2, and pH that participate in the control of ventilation. Identify the relative importance of each in
sensing alterations in blood gases.

57. Describe how changes in arterial PO; and PCO: alter alveolar ventilation, including the synergistic
effects when POz and PCOz both change.

58. Describe the mechanisms for the shift in alveolar ventilation that occur immediately upon ascent to
high altitude, after remaining at altitude for two weeks, and immediately upon return to sea level.

59. Describe the significance of the feedforward control of ventilation (central command) during exercise,
and the effects of exercise on arterial and mixed venous PCOz, POz, and pH.

Nonrespiratory Lung Functions

60. Identify the mechanism by which particles are cleared from the airways.

61. Describe mechanisms for clearance of vasoactive substances from the blood during passage through
the lung. Identify a substance that is almost completely cleared and one that is not cleared to any
significant extent.




COURSE REQUIREMENTS
Instructional Methods / Activities / Assessments
This course consists of a series of activities and assessments to assist you in achieving the outcomes for
the course and instructional units.

Your entire course grade is based on your performance on various assignments. Some assignments will
require you to answer a set of multiple choice questions (MCQs) whereas other assignments (case
studies) will require you to write short answers and/or mini essays. Each assignment will therefore not
be worth the same number of points.

Grading

The total number of points possible for each assignment will vary. At the end of the semester, the
student’s grade is determined by calculating the percentage of the total possible points received by the
student. Percentages are then converted to letter grades using the following rubric:

Percentage of Total Possible Points Received by Student Letter Grade

Greater than or equal to 89.5

Greater than or equal to 79.5, but less than 89.5

Greater than or equal to 69.5, but less than 79.5

Greater than or equal to 59.5, but less than 69.5

m|g|lo|w x>

Less than 59.5

TECHNOLOGY REQUIREMENTS
This course is web-based, and will therefore be administered via eCollege (see “ACCESS AND
NAVIGATION). All course announcements, which mainly include news about assignments, are posted
through eCollege (usually via email). In addition to reading the announcements (my emails), you will be
uploading your assignments to the Dropbox. As grades are updated, | update the Gradebook. Thus, the
three major components used in eCollege are Announcements, Dropbox, and Gradebook.

The following information has been provided to assist you in preparing to use technology successfully in
this course.
e Internet access/connection - high speed recommended (not dial-up)
e Word Processor (Microsoft Word, OpenOffice Writer, et cetera) and Slide Program (Microsoft
PowerPoint, OpenOffice Impress, et cetera)

Our campus is optimized to work in a Microsoft Windows environment. This means our courses work
best if you are using a Windows operating system (XP or newer) and a recent version of Microsoft
Internet Explorer (6.0, 7.0, 8.0, or 9.0). Your courses will also work with Macintosh OS X and most Linux
distributions. To launch a browser test within any operating system, login in to eCollege, click on the
‘myCourses’ tab, and then select the “Browser Test” link under Support Services.



ACCESS AND NAVIGATION
eCollege Access and Log in Information
This course will be facilitated using eCollege, the Learning Management System used by Texas A&M
University-Commerce. To get started with the course, go to: https://leo.tamuc.edu/
You will need your CWID and password to log in to the course. If you do not know your CWID or have
forgotten your password, contact Technology Services at 903.468.6000 or helpdesk@tamuc.edu.

Being a Successful Student
e What Makes a Successful Online Student?
e Self-Evaluation for Potential Online Students
e Readiness for Education at a Distance Indicator (READI)
o Login Information: Login = tamuc; password = online

COMMUNICATION AND SUPPORT
Interaction with Instructor Statement
[ will communicate with you primarily through your college email address (MyLeo email address). If you
email me, expect a response within 24 hours; if [ email you, I'll expect a response within 48 hours.

COURSE AND UNIVERSITY PROCEDURES/POLICIES

Course Specific Procedures/Policies
Attendance/Lateness, Late Work, Missed Exams and Quizzes and Extra Credit
If you need extensions for any assignments, please contact me via email. I do not grant extra credit.

Syllabus Change Policy

The syllabus is a guide. Circumstances and events, such as student progress, may make it necessary for
the instructor to modify the syllabus during the semester. Any changes made to the syllabus will be
announced in advance.

University Specific Procedures

Student Conduct

All students enrolled at the University shall follow the tenets of common decency and acceptable
behavior conducive to a positive learning environment. The Code of Student Conduct is described in
detail in the Student Guidebook.
http://www.tamuc.edu/admissions/registrar/documents/studentGuidebook.pdf

The syllabus/schedule are subject to change.

Students should also consult the Rules of Netiquette for more information regarding how to interact with
students in an online forum: Netiquette http://www.albion.com/netiquette/corerules.html

TAMUC Attendance

For more information about the attendance policy please visit the Attendance webpage and Procedure
13.99.99.R0.01.

http://www.tamuc.edu/admissions/registrar/generalinformation/attendance.aspx
http://www.tamuc.edu/aboutUs/policiesProceduresStandardsStatements/rulesProcedures/13students
/academic/13.99.99.R0.01.pdf
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Academic Integrity

Students at Texas A&M University-Commerce are expected to maintain high standards of integrity and
honesty in all of their scholastic work. For more details and the definition of academic dishonesty see the
following procedures:

Undergraduate Academic Dishonesty 13.99.99.R0.03

http: //www.tamuc.edu/aboutUs/policiesProceduresStandardsStatements/rulesProcedures/13students
/undergraduates/13.99.99.R0.03UndergraduateAcademicDishonesty.pdf

Graduate Student Academic Dishonesty 13.99.99.R0.10

http: //www.tamuc.edu/aboutUs/policiesProceduresStandardsStatements/rulesProcedures/13students
/graduate/13.99.99.R0.10GraduateStudentAcademicDishonesty.pdf

ADA Statement

Students with Disabilities

The Americans with Disabilities Act (ADA) is a federal anti-discrimination statute that provides
comprehensive civil rights protection for persons with disabilities. Among other things, this legislation
requires that all students with disabilities be guaranteed a learning environment that provides for
reasonable accommodation of their disabilities. If you have a disability requiring an accommodation,
please contact:

Office of Student Disability Resources and Services

Texas A&M University-Commerce

Gee Library- Room 132

Phone (903) 886-5150 or (903) 886-5835

Fax (903) 468-8148

Email: Rebecca.Tuerk@tamuc.edu

The syllabus/schedule are subject to change.

Website: Office of Student Disability Resources and Services

http://www.tamuc.edu/campusLife /campusServices/studentDisabilityResourcesAndServices/

Nondiscrimination Notice

Texas A&M University-Commerce will comply in the classroom, and in online courses, with all federal and
state laws prohibiting discrimination and related retaliation on the basis of race, color, religion, sex,
national origin, disability, age, genetic information or veteran status. Further, an environment free from
discrimination on the basis of sexual orientation, gender identity, or gender expression will be
maintained.

Campus Concealed Carry Statement

Texas Senate Bill - 11 (Government Code 411.2031, et al.) authorizes the carrying of a concealed handgun
in Texas A&M University-Commerce buildings only by persons who have been issued and are in
possession of a Texas License to Carry a Handgun. Qualified law enforcement officers or those who are
otherwise authorized to carry a concealed handgun in the State of Texas are also permitted to do so.
Pursuant to Penal Code (PC) 46.035 and A&M-Commerce Rule 34.06.02.R1, license holders may not carry
a concealed handgun in restricted locations.

For a list of locations, please refer to the Carrying Concealed Handguns On Campus document and/or
consult your event organizer.

Web url:
http://www.tamuc.edu/aboutUs/policiesProceduresStandardsStatements/rulesProcedures/34SafetyOf
EmployeesAndStudents/34.06.02.R1.pdf

Pursuant to PC 46.035, the open carrying of handguns is prohibited on all A& M-Commerce campuses.
Report violations to the University Police Department at 903-886-5868 or 9-1-1.
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COURSE OUTLINE / CALENDAR

Textbook | Lecture
Topics Cha pter Video

Enrollment and Pretest 1 1
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Structure and Function of the Lung; Ventilation
Blood Gas Transport
Acid-Base Balance

Diffusion
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Pulmonary Blood Flow
7,8
9,10
11
13
14

Pulmonary Gas Exchange

Mechanics of Breathing
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Control of Ventilation
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Respiration Under Stress
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Pulmonary Function Tests
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Grand Rounds Case
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Grand Rounds Case
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Grand Rounds Case

16 Grand Rounds Case

Unless noted ALL assignments are due by Sunday, December 4, at midnight.

Assessments will be posted in eCollege as the course progresses. Assessments will consist of various
multiple choice question sets, case studies, and a final project. They are mainly based on the list of
chapters and videos above but are NOT limited to this material. Feel free to use all resources available to
you including other texts and the internet to answer the questions included in the assessments.

*RP = Respiratory Physiology, 10t Edition
Corresponding videos available at: http://meded.ucsd.edu/ifp/jwest/resp phys/index.html
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