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Course Overview

Upon successful conpletion of this course, the students should
be able to explain the inportance of m croorganisns, how they
cause di sease, how they can be controlled, and their beneficia
role in nature.

1. Units:

Unit 1. I ntroduction to M crobiology: Mthods of Studying and
Cl assifying Bacteria

General Qut cone:

1.0 The students should be able to describe the
historical origins of mcrobiology, describe
techniques for studying mcroorgani smns, and
classify mcroorganisns into their appropriate
t axonom c categori es.

Speci fic Learni ng Qut cones:

Upon successful conpletion of this unit, the students
shoul d be able to:

1.1 List and explain the important discoveries made
by Leeuwenhoek, Koch, Pasteur, and others to the
development of microbiology.

1.2 Differentiate between eukaryotic and prokaryotic
cells.

1.3 Discuss the «cell theory, germ theory, and
concept of spontaneous generation.

1.4 List and explain the functions all cells must
perform.

1.5 Discuss the use of the principles of taxonomy in
classifying various types of microorganisms.

1.6 Categorize various life forms into the
appropriate kingdoms.

1.7 List the similarities and differences of each of

the following microbes: Dbacteria, protozoa,
fungi, algae, and viruses.
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1.8 List several ways 1in which microorganisms can
contribute to solving some important human
problems in the future.

1.9 Expl ain the function of each part of the m croscope.

1.10 Explain magnification, resolution, and the path of
[ight through a m croscope.

1.11 Conpare and contrast the various light mcroscopes
with the various el ectron m croscopes.

1.12 Explain how sinple staining procedures differ from
differential staining nmethods.

1.13 List the steps in the Gam and acid-fast stains, the
functions and principles involved in each step, and
t he di agnostic val ues of each procedure.

1.14 Define the concept "species." Conpare the concept of
species as applied to bacteria with its application
t o hi gher organisns.

1.15 Describe recent developnents in the nethods of
classification such as conparison of DNA bases and
am no acid conposition.

*1.16 Explain the differences between ionic, covalent and
hydr ogen bondi ng with exanpl es of each.

*1.17 Explain the inportance of pH and buffer systens as
they relate to m croorgani sns.

*1.18 Describe the four <classes of organic conpounds:
car bohydrates, lipids, proteins and nucleic acids.

* OPTI ONAL
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Unit 2. Bact eri al Morphol ogy, Metabolism and Genetics
Ceneral Qut cone:

2.0 The students should Dbe able to discuss Dbacterial
characteristics, factors influencing microbial growth,
energy production, variability, and mechanisms of
inheritance.

Speci fic Learni ng Qut cones:

Upon successful conpletion of this wunit, the students
shoul d be able to:

2.1 Descri be the basic norphological types of bacteria
and gi ve exanpl es of each.

2.2 List the mmjor parts of a typical prokaryotic
(bacterial) cell and the functions of each.

2.3 List the characteristics of Gam + and Gam -
bacteri a.

2.4 Di stingui sh between the foll ow ng groups of bacteri a:

Aerobic, facultative, and anaerobic bacteria.
Phot osynt heti ¢, nonphot osynt hetic, autotrophic,
and heterotrophic bacteri a.

Endospor e-forni ng and nonspore-forning rods.

NEENIN
Y
w N -

2.5 Define the following ternms: pure culture, isolation,
col ony, agar, broth, and nedi um

2.6 Explain the inportance of pure culture techniques in
the field of m crobiol ogy.

2.7 Explain the process of cell division as it occurs in
bacteri a.

2.8 Discuss the nutritional requirenments of living
organi snms and explain how these requirenents are used
to group different nutritional types of bacteria.

2.9 Explain and list the physical conditions required for
bacterial grow h.

2.10 Describe the differences between defi ned and enri ched
medi a.

2.11 Discuss the four stages of bacterial gromh as illus-
trated by the phases of a growh curve.
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2.12

2.13

2.14

2.15

*2.16

2.17

2.22

2.23

Commopn Cour se No:

Di scuss bacteriological nedia in terns of variety,
preparation, and application.

Descri be the general characteristics of enzynes, |ist
their chem cal and physical properties, and explain
t he nechani sm of enzynme acti on.

Explain the principle processes which occur during
gl ycolysis, the Kreb's cycle, and the electron trans-
port system

Conpare anaerobic respiration, aerobic respiration,
and fernentation in ternms of end products and
avai |l abl e energy for cell use.

Expl ain the process of photosynthesis as it occurs in
certain bacteria.

Expl ain how proteins, fats, and carbohydrates may be
converted to one another in cells.

Describe the operon hypothesis in relation to
m crobi al nmetabolism

Descri be the chemi cal structure of a nolecule of DNA
and explain how the two strands of DNA relate to one
anot her in the double helix.

Conmpare and contrast the chemi cal structures of RNA
and DNA.

Di scuss the process of DNA replication.

Describe the steps in protein synthesis and give the
function of DNA and RNA in this process.

Differenti ate between genotype and phenotype.

Di scuss the nature of genotypic changes and the
concept of nutation.

Describe the various types of nutations and explain
how t hey arise and how damage to DNA may be repaired.

Discuss the events that occur at the chronosoma
| evel during bacterial reconbination and define the
three types of gene transfer.

Conpare transformation, transduction, and conjugation
regardi ng kinds of bacteria involved and effects.

Di scuss t he application of r econbi nant DNA
t echnol ogy.

Explain the different types of mcrobial synbiosis
and give specific exanples of each.
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Unit 3. M crobial Control: Chem cal, Physical, and
Chenot her apeuti ¢ Means

General Cutcone:

3.0 The students should be able to explain principles and
basic techniques of <controlling mcroorganisns by
chem cal, physical, and chenot herapeutic neans.

Speci fic Learni ng Qut cones:

Upon successful conpletion of this wunit, the students
shoul d be able to:

3.1 Define and illustrate how the following terns are
used in controlling mcroorgani snms: pasteurization
sterilization, disinfection, stasis, asepsis, sanita-
tion, germcide, aseptic technique.

3.2 Explain the pattern of death in vegetative cells and
endospor es.

3.3 Discuss the tinme-tenperature relationship wth
reference to the susceptibility of various mcroor-
gani snms and spores to heat.

3.4 Descri be the nature and application of npoist and dry

heat .

3.5 Explain the uses and Ilimtations of each of the
followi ng nethods: incineration, boiling, autoclav-
ing, dessication, filtration, hot air oven, ethylene
oxi de, radiation, live steam and ultra-sound.

3.6 List and explain the physical and chemi cal factors
i nfluencing antim crobial action.

3.7 Di scuss the criteria which determ ne the sel ection of
an antim crobial chem cal agent.

3.8 Explain the chenmical properties, node of action, and
practical application of each of the follow ng
antimcrobial chem cal agents: alcohols, chlorine,
i odi ne, formal dehyde, phenolics, quarternary anmoni um
conpounds, nercury, and other heavy netals.

3.9 Expl ain how the effectiveness of antimcrobial agents
i s eval uat ed.

3.10 List the characteristics of effective chenotherapeu-
tic agents.

3.11 List the principle sources of antibiotics.
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3.12 Explain how bacterial resistance to antibiotics
devel ops and specify the ways in which its occurrence
may be prevent ed.

3.13 Explain why so few chenotheraputic agents are
avail able to treat viral infections.

3.14 Explain the principal node of action of the follow ng
chenot herapeutic agents: sulfa drugs, penicillins,
tetracyclines, am nogl ycosi des, chl or anpheni col ,
erythromycin, and ot hers.
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Unit 4. I ntroduction to | nmunol ogy

General Cutcone:

4.0 The students should be able to discuss the inmmune
system its principles, and the interaction of its
conponent s.

Speci fic Learni ng Qut cones:

Upon successful conpletion of this wunit, the students
shoul d be able to:
4.1 Li st the characteristics of antigens and anti bodi es.

4.2 Describe and contrast specific and nonspecific
i muni ty.

4.3 Di scuss the difference between active and passive
i munity and how both forns of immunity are induced.

4.4 Di scuss the biochem cal properties and functions of
each of the five classes of immnogl obulins.

4.5 Describe how the antibody-antigen interactions are
used in the diagnosis of disease.

4.6 Di scuss the nechani sns of allergy.

4.7 Li st and explain the conponents and functions of the
conpl ement system

4.8 List the types of cells that produce antibodies and
expl ain how they are produced.

4.9 Describe the functions of hunoral and cellular
i muni ty.

4.10 Explain and contrast the primary and secondary i nmune
response to antigenic stinmulation.

4.11 Differentiate between the follow ng types of antibody
reactions: opsonization, neutralization, conplenent-
fixation, precipitation, and agglutination.

4.12 Differentiate between imediate and delayed-type
hypersensitivity. Site clinical exanples to study
hypersensitivity.

4.13 Describe the role of inmmunity in the rejection of
tissue transplants and in inmune responses to tunors.
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Unit 5. Viral and Eukaryotic M croorgani sns

General Cutcone:

5.0 The students should be able to detail the norphol ogy,
physi ol ogy, and epi dem ol ogy of viruses, fungi, algae,
pr ot ozoans, and hel m nt hs.

Speci fic Learni ng Qut cones:

Upon successful conpletion of this wunit, the students

shoul d be able to:

5.1 Differentiate between the four classes of Protozoa.

5.2 Di scuss nethods of acquiring nutrients in the
protozoa wth those of the algae, fungi and
hel m nt hs.

5.3 Expl ain the econom c inportance of fungi.

5.4 Describe the mmjor conmponents and structure of
Vi ruses.

5.5 Expl ain the node of replication of viruses.

5.6 Conmpare the lytic and |ysogenic relationships of
phages and bacteri a.

5.7 Conpare the nethods used in classifying viruses with
t hose used in classifying eukaryotic organi sns.

5.8 List the major difficulties encountered in culturing
and studyi ng viruses.

5.9 Discuss the mjor types of fungal diseases that
af fect the human body.

5.10 Discuss the pathogenic nmechani sm of bacterial, viral,
fungal and parasitic infections.

5.11 Briefly discuss the etiology, specific vector, and
host-parasite-arthropod interrelationship of t he
common protozoan and viral arthropod-borne diseases.

5.12 Discuss the AIDS epidemic in ternms of transm ssion
effect on the human body, treatnent and prevention.
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Unit 6. Epi dem ol ogy and Bacterial Infectious D seases

General Cutcone:

6.0 The students should be able to discuss the nopdes of
transm ssion of infectious diseases, factors that
i nfluence devel opnent of infection, and nethods that
are used to inpede the spread of disease.

Speci fic Learni ng Qut cones:

Upon successful conpletion of this wunit, the students
shoul d be able to:

6.1 Describe the characteristics of various organisns
involved with respiratory infections.

6.2 State the practical neasures that may be taken to
control water and foodborne di seases.

6.3 Describe the pertinent biological, nedical, and
epi dem ol ogi cal details of salnonellosis, botulism
and st aphyl ococcal and perfringens food poi soning.

6.4 Differentiate between the different groups  of
chl am di al and Rickettsial diseases.

6.5 Explain what is neant by the term"reservoir".

6.6 Describe the factors that influence the occurrence
and distribution of nosoconi al disease in the
hospi tal environnent.

6.7 Explain the neaning and inportance of arthropods as
bi ol ogi cal vectors.

6.8 G ve an account of the follow ng diseases: plague,
mal aria, viral hepatitis and tubercul osis.

6.9 D scuss the pathogenesis, epidemology, and preven-
tion of gonorrhea and syphilis, as well as describe
the | aboratory diagnosis of the etiologic agents of
t hese infections.

*6.10 Discuss the pathogenesis and epidem ology of other
sel ected bacterial diseases.

* OPTI ONAL
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