GROVE CITY COLLEGE

SPRING SEMESTER 1999

CARDIOPULMONARY PHYSIOLOGY

BIOL 430

I.  COURSE MEETING AND ADVISORY INFORMATION
Meeting: 
Lecture 

T, R

9:30  Rockwell 319





Laboratory

F

2:00  Rockwell 319

Professor: 
Dr. M. D. Weber  
Professor of Biology

Office:  

Rockwell Hall  
Room 314


Telephone: 
458-2144 

CPO Box: 2691       

Office Hours:
MWF


10:00-12:00




TR

 
10:45-12:00
(Other times by appointment)

II.  COURSE GOALS


A.  Acquaint the student with the structures of cells, tissues, organs, and specific primary organ 



systems (e.g., cardiovascular, lymphatic, and respiratory) and secondary organ systems (e.g., 



nervous, endocrine, and digestive)



B.  Familiarize the student with the physiology associated with each tissue and organ 



C.  Develop an understanding of the integration and relationships of various organs and systems



D.  Develop an understanding for the interdependency of organ systems within the human body

III.  LECTURE COURSE OBJECTIVES
 
A.  CARDIOVASCULAR SYSTEM  Upon completion of this unit, the student should be able to:




1.  explain the properties of the three kinds of muscle tissue:  cardiac, smooth, and skeletal.




2.  answer questions orally and in writing on muscle morphology and physiology of contraction.





3.  relate in diagram form and by answering questions the action potential and muscle twitch.




4.  describe in writing and in diagram form the anatomy of the heart.




5.  discuss orally and in writing the functions of the heart wall, chambers, valves, and membranes.




6.  illustrate by diagram and state in writing the path the blood follows through the heart, around the 





body and back to the heart.




7.  recognize and name the vessels supplying the heart muscle.




8.  discuss tissues of the heart, factors controlling the rate and rhythm of nodal tissue activity, 






abnormal rhythms of the heart and cardiac cycle.




9.  correlate in diagrammatic and written forms pressure changes, volume changes, heart sounds, and 





the EKG in a cardiac cycle.




10.  discuss cardiac output, stroke rate, stroke volume and relate these to each other.




11.  discuss in writing the factors controlling changes in cardiac output.




12.  define cardiac reserve and cardiac failure.




13.  discuss in writing the structures and functions of arteries, veins, capillaries, lymphatic vessels 






and make diagrams showing the histological structures of each.




14.  diagram and describe capillary circulation and capillary dynamics.




15.  recognize the major systemic blood vessels and their branches, the areas supplied by these and 





relate to clinical settings. 




16.  trace in writing and by diagram the circulation in special body regions: pulmonary, cerebral, 






coronary, cutaneous, hepatic, splenic, skeletal muscle.




17.  relate in writing and orally the principles governing pressure and flow in tubes to pressure and 






flow in blood vessels.




18.  discuss the control of blood vessel size and the effects on circulation.




19.  define shock and hypertension and recognize and discuss the characteristics and causes of these 





disorders.




20.  relate the lymphatic circulation to the blood circulation and discuss how both are involved in 





maintaining homeostasis.




21.  review various pathophysiologies and cardiovascular disease states



B.  Respiratory System: Upon completion of this unit the student should be able to:



1.  identify the organs of the system using diagrams and models.



2.  discuss the anatomy, gross and microscopic, of the respiratory organs and the functions of each



3.  differentiate between the conducting and respiratory divisions of the system.



4.  list the blood vessels and nerve supplying the respiratory system.



5.  differentiate between pulmonary and alveolar ventilation, external and internal respirations and 




transport.



6.  explain and diagram the lungs-thorax coupled system and what happens to this system during 




pneumothorax.



7.  explain the mechanics of respiration, fluctuations in intrathoracic and intrapulmonic pressures 




during breathing, and pressure-volume relationships.



8.  define and differentiate between vital capacity, functional residual and total lung capacity, 



9.  define and differentiate between tidal air, inspiratory reserve air, expiratory reserve air, minimal 




air, residual air.



10.  discuss the role of surfactant and the effects of lack of surfactant.



11.  relate airway resistance and lung compliance to the work of breathing.



12.  understand tests used to assess level of pulmonary function.



13.  diagram and discuss the alveolar-capillary membrane.



14.  list the components of inspired air.



15.  list and discuss the ways oxygen is transported by the blood.



16.  discuss the oxygen dissociation curve and the factors affecting the curve



17.  list and discuss the ways CO2 is transported and what happens at the tissue-blood interface and 




the lung-blood interface.



18.  discuss the competitive role of carbon monoxide and the effects of CO on the body.



19.  discuss acid base regulation by the lungs and relate this role to homeostasis.



20.  explain the factors involved in the control of respiration.



21.  discuss respiratory abnormalities.  



22.  explain the effects of high altitude on the body and what happens during acclimatization to high 




altitude.  



23.  work problems involving respiratory physiology.  



24.  review various pathophysiology and pulmonary disease states

IV.  LABORATORY COURSE OBJECTIVES:

A.  Circulation of Body Fluids.  The goals of this unit are to: 




1. study the anatomy of the heart using models, preserved, and laboratory specimens 




2. demonstrate are strong working knowledge of specimens, diagrams, and charts by identifying 





structures and answering questions about the material. 




3. practice taking blood pressure and distinguishing heart sounds and exhibit these skills in a 






practical way. 




4. become acquainted with electrocardiography and gain an ability to use the physiograph equipment. 




5. become familiar with the anatomy of the heart, blood pressure, and circulatory system. 




6. demonstrate a knowledge and an understanding of the material by answering questions orally and 





in writing and by performing the designated lab procedure. 


B.  The Respiratory System: The students will:



1.  become familiar with the location and function of the human respiratory organs by

     

a.  locating the organs on the models, torso, skeletorso and relating them to clinical setting;

     

b.  dissecting the preserved animal specimen and relating the structures to the human;

     

c.  studying microscope slides of the organs;

     

d.  viewing audio-visual modules on respiration;

     

e.  carrying out the designated laboratory exercises on respiratory physiology, answering the 



     
questions and working problems and drawing conclusions from the observations and data.



2.  answering questions in writing and of a practical nature to manifest a knowledge and an 





understanding of the material studied.

V.  COURSE PREREQUISITES


A.  Required Courses:

Cellular/Molecular Biology 206













Organic Chemistry 241-2












Human Anatomy and Physiology I and II




B.  Recommended Courses:

Biochemistry 351-2

VI.  TEXTBOOKS

A.  Smith, James and J. Kampine, 1990, Circulatory Physiology .Third Edition.






Williams and Wilkins, Baltimore, MD.


B.  West, John B., 1990.  Respiratory Physiology.  Fifth Edition.  Williams and Wilkins, Baltimore, MD


C.  Dubin, Dale, 1996.  Rapid Interpretation of EKG’s.  Fifth Edition. Cover Publishing Company, 





Tampa, FL.

VII.  COURSE PROCEDURES

A.  Lecture:            




1.  The students are required to have a working knowledge and an understanding of the material 




studied in Human Anatomy and Physiology and the new material presented in Cardiopulmonary 




Physiology.  Knowledge and understanding will be evaluated through the use of exams, quizzes, 





and the final examination.




2.  In the event quizzes will be given, the  quizzes together will total 100 points.  The exams are 100 




points each.  There is a 200‑point lecture final examination.  




3.  Students will be assigned a grade based on these examinations.  Absence without a good reason 




(determined by the instructor) from an examination will result in the lowering of the make‑up 




exam grade by 10 points the first time, 20 points the second time, etc. Make up exams are likely 




to be essay exams.  




4.  Class participation will contribute to the final grade.  Fifty points will be assigned based upon the 




student's perceived interest, questions and answers to the teacher‑directed questions.


B.  Laboratory:  




Students will be assigned a grade based on their 




1.  laboratory performance, which includes evaluation by frequent quizzes; 




2.  two major examinations; 




3.  skill in performance of the laboratory exercises and experiments, 




4.  dissections, cleaning of the work area, and the care of the equipment.   

VIII.  POLICY STATEMENTS

A. Absence from exams or laboratories must be excused through the professor or Academic Dean.  It is 



the student's responsibility to initiate contact to arrange for a time for making up exams.  There is no 



make-up for quizzes.  Scheduled laboratory exams cannot be missed.


B. Honesty in Learning guidelines apply to this course.  Please refer to the GCC Bulletin for 




explanations.  Examinations must be your own work.  Likewise, any library work must be your own 



original scholarly activity.  The work should be original and current.  It should be for this class 



alone.  It should not contain prior research or work completed for credit in another class.

The use (or possession) of former examinations from this course in preparing for tests is considered a violation of the GCC Honesty in Learning Policy as stated in the GCC Bulletin.

IX. GRADING POLICY         

Lecture Quizzes

10-20 pts. each


100 pts. 

Lecture Exams  
  
   100 pts. each


300 pts.

Lecture Final Exam   
  200 pts.         


200 pts.

Lab Quizzes

10-20 pts. each


100 pts.

Laboratory Exam  

   100 pts. 



100 pts. 


Laboratory Report

   100 pts. 



100 pts. 


Class Participation 
     30 pts. each
 

  30 pts.
Total Points Possible:    





930 pts.                         

Bonus Points may be obtained by writing a library report (10-15 page, double spaced typed) and giving an in-class presentation (10-15 min).  A maximum of 2.5% may be added to the final grade depending upon the quality of the work.  Grading consideration will be given to explanation and integration of the various concepts, organization, spelling and clinical application.  The topic, usually involving a pathology, must be submitted by the end of the sixth week and agreed upon by the professor.  Papers are to be turned in the last day of class prior to Thanksgiving break.  

The following grading scale, point range and letter grades, typically applies for this course.   

Point Range
930-855
854-760
759-655
654-570
569 and less

Letter Grade . 
A
  
B

C

D

F

VII.  CALENDAR:  TENTATIVE LECTURE SCHEDULE

Day Date Session  
Topic                                   


      
Text Chap.

T

1-19       1     Introduction, Review of Syllabus and Organization of Cardiovascular System
1

R

1-21       2 
 Cardiac Cycle





T

1-26       3 
 The Heart - Structure and Function 





2

R

1-28       4 
 The Heart - Structure and Function 

T

2-2
 5     ECG - Rate, Voltage, Rhythm

R

2-4
 6
 12 Lead ECG - Leads, Vectors, Axes

T

2-9
 7
 Heart Block, 1o, 2o, 3o, LBBB, RBBB





R

2-11     
 8      The Heart - Structure and Function





5

T

2-16     
 9 
 Myocardial Microanatomy and  ECG





4

R

2-18    
10 
 Excitation-Contraction Coupling and Heart Blocks






T

2-23    
 
EXAM 1 -  Essay 

S P R I N G   B R E A K

T

3-2     
11
Pressure and Flow in Arterial and Venous System



5

R

3-4     
12
Pressure and Flow

T

3-9   
13   Pressure and Flow                                                

R

3-11   
14
Microcirculation and Lymphatics






8

T

3-16   
15   Microcirculation and Lymphatics




R

3-18   
16   Peripheral Circulation & Special Circulation




9, 11

T

3-23   
17
Control of Peripheral Circulation & Higher Center Influences




R

3-25   

EXAM 2 -  Essay

E A S T E R   R E C E S S

T

4-6   
18   Respiratory Structure and Function                     



1,2

R

4-8     
19   Ventilation and Diffusion            






3

T

4-13   
20   Blood Flow and Metabolism






4

R

4-15   
21   Mechanics of Breathing







7

T

4-20   
22   Ventilation-Perfusion Relationships

R

4-22   
23   Acidosis

T

4-27   
24
Alkalosis

R

4-29   
25   EXAM 3 - Essay

T

5-4   
26
Review

FINAL EXAM - As Scheduled by the Registrar

Saturday May 8 at 9:00 AM

IF NECESSARY, THE COURSE SCHEDULE MAY BE CHANGED AT THE DISCRETION OF THE PROFESSOR

VII.  CALENDAR:  TENTATIVE LABORATORY SCHEDULE

Week

Session                              Topic                    



      Laboratory Exercise
1-22


1
Cardiopulmonary Experiment



Supplementary Exercises







Physical Fitness







1-29


2
Effect of Drugs on the Heart






7.1

2-5



3
Electrocardiogram and the Effects of Exercise on the ECG

7.2-7.3

2-12


4
Mean Electrical Axis of the Ventricle and Heart Sounds, 


7.4, 7.5

2-19


5
Measurements of Blood Pressure and Cardiovascular System and 

7.6, 7.7

2-26




SPRING BREAK
3-5



6
Independent Group Project





Supplementary Exercises







Hypercholesterolemia

3-12


7
Acidosis and Alkalosis

3-19


8
Respiratory organs; 






Supplementary Exercises

3-26


9
Measurements of Pulmonary Function



             
8.1







Spirometry                            




Supplementary Exercises







Total Minute Volume and Oxygen Consumption 




8.2

4-2





EASTER RECESS 

4-9



10
Oxyhemoglobin Saturation and Respiration and Acid Base

8.3, 8.4

4-16


11
Retest for Cardiopulmonary Experiment







Independent Group Project Report

4-23


12
Independent Group Project Report Due

IF NECESSARY, THE COURSE SCHEDULE MAY BE CHANGED AT THE DISCRETION OF THE PROFESSOR

6

