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MEDEX 450: Basic Science in Clinical Medicine for Physician Assistant

Unit 4: Microbiology

Summer 2002


Readings

It has been hard to find appropriate textbook reading for this unit.  Most sources are either too superficial or too in depth.  We will assign the following brief chapter as background for the lectures.


Martini, FH & Welch, K.  Applications manual for Fundamentals of anatomy & physiology.  5th ed.  Unit 2: Topics in Cellular Biology.  A Closer Look:
The Nature of Pathogens, pp. 23-30.


A copy of this reading will be available for downloading through the Health Sciences Library.


For those who would like to explore these subjects in more depth, the following Web-based microbiology textbook has several good chapters for optional reading.  For our purposes in this course, you should simply skim these chapters for a handful of major, clinical points, and not worry about the scientific details.


http://www.md.huji.ac.il/microbiology/book/toc.htm


Once you are at the Table of Contents, I recommend the following chapters:


Section I:  Bacteriology

_ Structure

_ Bacterial Pathogenesis

Section II:  Virology
_ Introduction to Virology
_ Viral Pathogenesis

Section III:  Mycology
_ Introduction to Mycology
_ General Concepts of Mycology
_ Disease Mechanisms of Fungi

Section IV:  Parasitology
_ Introduction to Parasitology


Learning Objectives



I. Viruses


1. Describe the distinctive properties that define a virus. Specifically, what does "obligate intracellular parasite" mean as applied to viruses?

2. What is a virion?

3. Describe the principal events of viral replication.

4. List the 5 types of viral infection and describe their potential consequences for the host. 

5. Describe the general steps of viral pathogenesis. 

6. Distinguish between innate and acquired resistance to viral infections. 

7. Describe the role of interferon in fighting viral infections. 

8. Describe the routine laboratory procedures used to diagnose viral infections. 

9. Describe how HIV depletes CD4 cells. 

10. Describe what constitutes an antigenic drift and what differentiates it from an antigenic shift, using influenza as an example. 

11. Identify the members of the herpes family of viruses. 

12. Describe the mechanism of latent viral infection, using herpes simplex as an example. 

13. Identify HTLV-1 as an oncogenic virus.   (Or, alternately, HPV) 



II. Fungi & Parasites

1. Identify fungi by:

a. eukaryote vs. prokaryote

b. methods of reproduction

c. yeasts vs. molds

2. Describe how fungi can be classified by level of infection, and list characteristics at of each level.

3. Describe the significance of ergosterol in fungal structure, and treatment of fungal diseases. 

4. Identify mechanisms by which fungi evade the immune system. 

5. Identify parasites by:

a. eukaryote vs. prokaryote

b. protozoans vs. helminths, with examples of each

6. Briefly describe the general concept of the parasite life cycle (i.e., intermediate and definitive hosts) without memorizing the details of any particular parasites life cycle. 

7. From the example of schistosomiasis in the lecture outline, list mechanisms of immune evasion used by this parasite. 



III. Bacteria

1. Define the following terms: infection, colonization, infectivity, pathogenicity, virulence.

2. Differentiate between distinctive features of prokaryotic and eukaryotic cells.

3. Describe the differences between the gram-positive and gram-negative cell wall.

4. Briefly describe the clinical information which can gained from the following lab tests: Gram stain, acid-fast stain, coagulase test, hemolysis on blood agar, indole test, Kirby-Bauer.

5. Briefly describe mechanisms by which bacteria can avoid the immune system (i.e., bacterial virulence factors).  (Original question - Briefly describe which affect bacterial factors, including host factors.)

6. Distinguish between endotoxins and exotoxins, and cite examples of each.

7. Describe characteristics of normal flora, and identify body sites which are supposed to be sterile. 

8. Describe the major means of bacterial transmission, and the relevance of these in control of bacterial disease in humans.

9. Briefly describe how bacteria can use genetic tranfer to spread resistance and virulence.



IV. Cases of Applied Microbiology

Material from this lecture should help you answer learning objectives related to lab testing, such as objective #4 under "Bacteria." Otherwise, there are no specific objectives for this lecture

 

