Course No.
: Biology 20  – Living with Microbes in Sickness and in Health

Description
: The beneficial and harmful effects of microbes to humans, the historical    landmarks and modern developments in microbiology

Credit

: 3 units

RGEP Cluster
: MST

Division/College that Offers the Course: Biological Sciences, College of Arts and Sciences

Campus where the Course is Offered: Miagao campus

Rationale

This is an exciting, enjoyable, yet challenging time to be learning about microbiology.  Almost every day a newspaper article describes the discovery of microbes in a new environment thought to be inhospitable to any form of life. Emerging diseases, such as SARS, bird-flu, and meningococcemia are becoming a fear factor. Sexually transmitted diseases are also on the rise. With the announcements of the many scientific advances being made about the microbial world, many controversies also arise. How safe are genetically modified plants and animals? What is the likelihood of getting AIDS from a public toilet? Anyone reading the newspaper headlines cannot help but realize that microorganisms are very important in our daily lives.  

The majority of microbes however make crucial contributions to the welfare of the world’s inhabitants. Microbes help maintain the balance of living organisms and chemicals in our environment through nutrient cycling.  Humans and other animals depend on the microbes in their intestines for digestion and the synthesis of some vitamins including Vitamins B and K.  Microbes have commercial applications in the production of chemicals, like acetone, organic acids, enzymes, and others.  The food industry makes use of microbes in the production of vinegar, alcoholic beverages, cheese and fermented food. These examples represent only a few of the ways that microbes are being used to promote human welfare.

This course seeks to examine the knowledge about and progress related to microorganisms affecting our daily lives – in sickness and in health, until death and beyond. 

Course Objectives:

      At the end of the course the students should be able to: 


1.  explain the historical landmarks in the field of microbiology


2.  discuss the beneficial effects of microbes to humans


3.  discuss the harmful effects of microbes to humans


4.  examine modern developments in microbiology.

GE objectives MEt by the proposed course:

RGEP Framework Components
Ways through which components will be addressed 

OBJECTIVES


To broaden intellectual and cultural horizons
The students become conscious of good health, avoiding infections, thus contributing in maintaining a healthy society and a better world to live in. 

To integrate knowledge and skills
Students discuss and share practical experiences as well as new knowledge to understand and relate the roles of microorganisms in their daily lives.



MODE OF INQUIRY


Quantitative and other forms of reasoning
Aside from lectures and lecture-demos, students view film clips and go out in the field to be exposed to the realities and developments in the outside world.  Observations are documented and analyzed and used as basis for discussions done after each activity.



Interpretative and aesthetic modes
Students perform assignments, do demonstrations, and interpret readings through aesthetic expressions like poster making and role-playing. 



COMPETENCIES


Oral and written communication
Students are expected to demonstrate breadth and depth of appreciation through essays, reaction papers, class debates, and written and oral reports.



Independent and critical thinking
Students develop higher level  thinking, moral reflection and decision-making involving moral and ethical issues especially in bioterrorism, bioremediation, GMOs, and STDs.

Topic Outline

I.  In the Beginning: Some historical notes                                             (4 weeks)

A.  We’ve only just begun: The origin of life

                              1.  Spontaneous generation

         2.  The first microorganisms

                  B.   Our place under the sun: Domains of life

            1.  Eukarya

                              2.  Bacteria

            3.  Archaea

C.  A pound of cure: The birth of modern chemotherapy

      1. Ehrlich and the “magic bullet”

                        2. Fleming and penicillin

            D.  Controlling the critters: Amazing grace

1. Pasteurization

2. Sterilization and disinfection

3. Vaccination

4. Koch’s postulates

F I R S T     E X A M I N A T I O N

II.  Those lively little angels!!  Beneficial microbes                  

(6 weeks)

                  A.  Miraculous microbes: Recycling vital elements

                              1. How microbes decompose organic and inorganic materials

                              2. Microbes in extreme environments

                  B.  Mutualism: You scratch my back, I’ll scratch yours

            1. Normal flora in humans

                              2. Ruminants and microbes (digestion in ruminants)

                              3. Termites and microbes (wood-eaters and microbes)

      C.  Addam’s Family secret: Microbes in food

                              1. milk production, cheese-making, yogurt

                              2. wine-making, vinegar production, fermented foods

      D.  Bioremediation: War on waste! (WOW!)

                              1.  Sewage treatment

                              2.  Oil spills

                        3.  Probiotics 

          4.  Pest control 

S E C O N D    E X A M I N A T I O N

III.  Those deadly little devils!! Opportunists and Parasites                          (5 weeks)

A. Why me? How do we avoid infections

1.   How do we avoid pimples?

2. How are dental plaques formed?

3. How do we avoid bad breath?

4. How do we get gastric ulcer? 

B. Avoid the itch! Sexually transmitted diseases

C. The headlines: Emerging and re-emerging infectious diseases

1. Factors leading to emerging and re-emerging infectious diseases

2. Some emerging and re-emerging diseases

a. SARS, Bird flu, Dengue

b. Tuberculosis, Meningococcemia, Leptospirosis

c. Mad Cow Disease

                  D.  The fungus among us: From “alipunga” to “kaspa”

E.   Bioterrorism: Weaponizing microbes

 IV.  What’s in store for us: Modern developments in microbiology                (1 week)

                                   T H I R D   E X A M I N A T I O N
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