Biology 2421
“Scope & History of Microbiology”

“Where the telescope ends, the microscope begins.  Which of the two has the grander view?”



Victor Hugo
Microbiology
The study of organisms too small to be seen without magnification
bacteria
viruses
fungi
protozoa 
helminths (worms) 
algae
Major Historical Events in Early Microbiology 
Spontaneous Generation/Biogenesis

17th & 18th Centuries
 F. Redi-maggots did not come from rotting meat 
J. Needham-mutton gravy produced microbes 
L. Spallanzani-boiled broth infusions did not produce microbes 
A. Lavoisier- discovered oxygen 
And the debate continued….
Practical results occurred  as a result of the dispute between Needham and Spallazani.

Napoleon offered a prize for a safe method of preserving food for the French Army

1810—Nicolas Appert, a candymaker, won the prize with his invention of “canning”
Theory of  Biogenesis
· By the 1850’s debate centered around whether airborne “spores” were the source of microbial contamination

· Pouchet (France)—1860’s  “boiled hay soaked in water generates microorganisms”
· 1861 - Louis Pasteur (France) challenged Pouchet’s results since his yeast and fruit cultures remained sterile
· French Academy of Science set up a formal debate…
· Pasteur spoke first and presented results of two experiments:
· Showed that many flasks exposed to Alpine air (4 years earlier) were still sterile
· Swan-neck flasks remained sterile
· Pouchet withdrew from the debate (yet, was not entirely at fault for his results)
Sterilization
· John Tyndall discovered that some spores can withstand boiling for as long as 6 hours.  These spores are found in hay (which Pouchet used)
· Tyndall found that sterilization with steam under pressure (121 C) destroys spores
The Germ Theory (1890’s)
Infectious diseases are caused by living microorganisms:

· Semmelweis (Austria) and  Holmes (US)—1860 puerperal fever is infectious and transmitted by doctors
· Pasteur (France)— experiments on fermentation, silk worm disease, rabies, gas gangrene, pneumonia
· Koch (Germany)—anthrax
Koch’s Postulates
· Isolate and culture specific organism from diseased animal.
· Prove a pure culture.
· Inject into suitable test animal and observe for presence of disease.
· Recover organism in pure culture from experimentally infected animal.
Robert Koch’s Laboratory
· Techniques for Studying Microorganisms
· Fannie Hesse suggested that agar could be used as a solidifying agent
· Richard Petri developed the petri dish which was used to contain the solid culture media (agar and nutrients)
· Robert Koch used these techniques to isolate the bacterium that caused tuberculosis
Lister and Antisepsis
· Joseph Lister (England) was a friend of Pasteur and Koch
· Lister assumed from Pasteur’s work that if microbes cause fermentation they also cause infection of surgical wounds.
· Lister used carbolic acid or phenol on the compound fracture of an 11 year old boy and then extended success to surgical operations.
1880’s - Louis Pasteur
· Fowl cholera and attentuated rabies
Branches of study within microbiology
· Immunology
· Public health microbiology & epidemiology
· Food, dairy and aquatic microbiology
· Biotechnology
· Genetic engineering & recombinant DNA technology
Microbes are involved in
· nutrient production & energy flow
· decomposition
· production of foods, drugs & vaccines
· bioremediation
· causing disease 
Impact of pathogens
· Nearly 2,000 different microbes cause diseases
· 10 B infections/year worldwide
· 13 M deaths from infections/year worldwide
Taxonomy - system for organizing, classifying & naming living things
· Domain - Archaea, Bacteria & Eukarya 
· Kingdom - 5
· Phylum or Division
· Class 
· Order
· Family
· Genus
· Species
3 Domains
· Eubacteria -true bacteria, peptidoglycan 
· Archaea –odd bacteria that live in extreme environments, high salt, heat, etc
· Eukarya- have a nucleus, & organelles
Naming micoorganisms
· Binomial (scientific) nomenclature 
· Gives each microbe 2 names
· Genus - noun, always capitalized
· species - adjective, lowercase
· Both italicized or underlined
· Staphylococcus aureus   (S. aureus)
· Bacillus subtilis
(B. subtilis)
· Escherichia coli
(E. coli)
