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What is microbiology?

• The science of microorganisms

• Microbes or microorganisms are minute living 
things that are usually unable to be viewed 
with the naked eye

• Examples include: Bacteria, fungi, protozoan, 
algae and viruses

• Some are pathogenic



Historical Development
• Antony Van Leeuwenhoek (1632-1723)

• Inventor of the first microscope

• His microscope could magnify around 50 to 
300 times



Spontaneous generation

-John Needman: an English scientist theorized that 
life comes from non life demonstrated by 
maggots developing on a piece of rotten meat

-Fracastorius Redi: demonstrated that maggot does 
not evolve from nonliving material by keeping 
housefly away from rotten meat

-Theodor Schwann: helped developed the cell 
theory of living organism, namely that all living 
organisms are composed of one or more cells and 
that cell is the basic functional unit of living 
organism



Development of sterilization and 
aseptic technique



Koch’s postulate



Postulate 1



Postulate 2



Postulate 3



Postulate 4



Chemotherapy

• 1850: Joseph Lister used a chemical 
disinfectant to prevent surgical wound 
infection after looking at Pasteur’s work 
showing that microbes are in the air and can 
spoil food and cause animal diseases

• 1796: Edward Jenner inoculated a person with 
cowpox virus. The person was then protected 
from smallpox. The protection is called 
immunity.



Chemotherapy
• Chemotherapeutic agents used to treat 

infectious disease can be synthetic drugs or 
antibiotics

• Antibiotics are chemicals produced by bacteria 
and fungi that inhibit or kill other microbes

• Quinine from tree bark was long used to treat 
malaria 

• 1928: Fleming discovered the first antibiotic; 
penicillin.

• Discovery not accidental but serendipetous



Chemotherapy

• Paradols, shogaols and gingerols which are 
phenolic compounds isolated from 
Aframomum melegueta have been shown to 
posses antimicrobial properties

• Different immunomodulating agents from 
natural sources have also been shown to 
activate macrophages and neutrophiles



Agar

• Angelim Hesse

• Development of Agar used to grow 
microorganism



Isolation of important Bacteria in the 
late 19th Century

• 1882: Tubercule bacillus (Koch)

• 1883: Cholera vibrio ( Kock)

• 1883: Diphtheria bacillus (Klebs)

• 1884: Escherichia coli (Escherichia)

• 1886: Pneumococcus (Francel)

• 1887: Menigococcus (Weichselbauw)

• 1888: Diphtheria toxin (Roux and Yesin)



Isolation of important bacteria in the 
late 19th Century

• 1889: Tetanus ( Kitasato)

• 1889: Tetanus toxin ( Kitasato)

• 1894: Plague bacillus ( Kitasato and Yersin
independently)



Prokaryotes and Eukaryotes

1884: Gram- Gram Staining technique

1887: Petri- Petridish

Microorganisms are either prokaryotes or 
eukaryotes



Prokaryotes

• Distinct nucleus is absent

• DNA is in the form of single circular 
chromosome

• Rigid cell wall known as peptidoglycan



Eukaryotes

• DNA is carried on several chromosomes within 
a nucleus

• Nucleus bound by nuclear membrane

• Cytoplasm rich in membrane bound organelle



Nomenclature



Three Domains of Life



Classification of Microbes



Archaea



Bacteria













Microbiology issues not too long ago

• 1995- Invasive group A Streptococcus: flesh 
eating bacteria

• 1995- Ebola hemorrhagic Fever: 75% mortality
• 1999-West Nile Encephalitis: 3559 cases in 35 

States of US
• 1996- Bovine spongiform encephalopathy: Mad 

cow disease
• 1996- E coli 0157:H7: 2000 cases in Japan
• 2002- Creutzfeldt Jakob Disease: caused by prion

in bovine; UK 138 cases in human



Microbiology issues not too long ago

• SARS

• H1n1,H5N1- New Bird Flu strains

• 2009- Influenza A /H1N1: 4 Viral strands-2 
bovine, 1 avian, 1 human

• Variant strain of old influenza virus that killed 
25 million in Europe; originated from Mexico

• Ebola 2014- Has of today killed close to 1500 
people in West Africa. No handshake, no sex



Microscopy
-types

• Simple

• Compound

• Phase contrast

• Ultraviolet

• X-ray

• TEM/SEM





Microbiology issues making news

• 2014- US; Middle East respiratory Syndrome-
Americans infected with a mysterious virus 
that has sickened hundreds in the Middle East. 
Thank goodness as mortality rate is low

• HIV/AIDS; a global ravaging infection

• Ebola virus 2014-No vaccine



Microbiology News

• A team of Scientists from the University of 
Arizona announced recently that human eye 
using a microscope can be more accurate than 
automation when it comes to analyzing urine 
samples for signs of kidney damage.

• What more news can you add?




