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Transcript 



A HISTORICAL INTRODUCTION
OF MICROBIOLOGY
Prof. Khalifa Sifaw Ghenghesh
Antony van Leeuwenhoek
(1632-1723)
• At some time before 1668, he
learned to grind lenses, made
simple microscopes, and began
observing with them.
• Examined a drop of rainwater and
noticed it contained tiny creatures
he called "animalicules" or little
eels.
• These were in fact bacteria and so
van Leeuwenhoek became the
first person to study bacteria.
The First
Microbiologist
Edward Jenner
- Invention of inoculation.
- In 1796 injected a boy with cowpox and some
six weeks later injected him* with smallpox.
- The boy did not develop smallpox.
- Jenner gets the credit because he carried out
his work using accepted scientific method
and wrote it up afterwards.
* Ethically is not right.
Ferdinand J. Cohn (1875)
- Contributed to the founding of the science of
bacteriology. He published an early
classification of bacteria, using the genus name
Bacillus for the first time.
• Developed the “germ theory of
disease”. Through a serious of
experiments using sterilized
flasks, he proved that life itself
did not "spontaneously come
into being“.
• He successfully showed that
life can only be generated from
existing life.
• Developed pasteurization. A
process for sterilization of milk.
• In 1880 he developed a method
of attenuating a virulent
pathogen, the agent of chicken
cholera, so it would immunize
and not cause disease.
• He is also credited with the
development of vaccines for
anthrax and rabies.
• The term virus (poison) was
coined by Pasteur.
Louis Pasteur
1822 -1895
Pasteur's swan-neck flask
.experiment
Robert Koch (1843-1910)
- In 1876 published a paper on his work with
anthrax, pointing explicitly to a bacterium
as the cause of this disease.
- This validates the germ theory of disease.
- In 1881 he developed the use of gelatin on glass plates
as a means for culturing bacterial colonies for
experiments.
- Discovered the causative agents of tuberculosis
(Mycobacterium tuberculosis) and cholera (Vibrio
cholerae).
- He was awarded the Nobel Prize in 1905 for his work on
the tubercule bacillus.
Koch’s Postulates (1884)
• A given organism must be present in every
case of a given infectious disease.
• The microorganism can be isolated from
specimens associated with that disease state.
• Inoculation of the isolate into susceptible
animal produces a similar disease.
• The same organism that is associated with the
disease state can be recovered from
representative specimens from the
experimentally infected animal.
Joseph Lister (1827-1912)
- Known as "Father of Surgery"
- In 1867 used phenol (carbolic acid) to soak tools and
dressings, thus introducing aseptic techniques.
- Was also the first to isolate a pure culture by serial
dilution: Bacterium lactis.
Ilya Ilich Metchnikoff
- In 1880 demonstrated that certain body cells
move to damaged areas of the body where
they consume bacteria and other foreign
particles.
- He called the process phagocytosis and
proposed a theory of cellular immunity.
- With Paul Ehrlich, Metchnikoff is awarded the
Nobel Prize in Medicine or Physiology in 1908.
Hans Christian Joachim Gram
(1853-1938)
• A Danish bacteriologist. In Berlin, in 1884, he
developed a method for distinguishing between
two major classes of bacteria. This technique,
the Gram Stain, continues to be standard
procedure in medical microbiology.
• Gram Stain later played a major role in
classifying bacteria.
Martinus Beijerinck
In 1889 used enrichment culture, minus
nitrogenous compounds, to obtain a pure culture
of the root nodule bacterium Rhizobium,
demonstrating that enrichment culture creates
the conditions for optimal growth of a desired
bacterium.
• Emil von Behring and
• Shibasaburo Kitasato
• In 1890, announced the discovery of diphtheria
antitoxin serum, the first rational approach to
therapy of infectious diseases.
• They injected a sublethal dose of diphtheria
filtrate into animals and produced a serum that
is specifically capable of neutralizing the toxin.
• They then injected the antitoxin serum into an
uninfected animal to prevent a subsequent
infection.
• Behring received the Nobel Prize in 1901.
Paul Ehrlich
• In 1891, proposed that antibodies are
responsible for immunity.
• He showed that antibodies form against the
plant toxins ricin and abrin.
• With Metchnikoff, Ehrlich is jointly awarded the
Nobel Prize in Medicine or Physiology in 1908.
Theobald Smith and F. L. Kilbourne
• In 1893 provided evidence of a zoonotic disease
(in this case animal host and arthropod vector)
by establishing that ticks carry Babesia microti
the causative agent of babesiosis in animals
and man.
Paul Ehrlich
• Known as "Father of Chemotherapy"
• In 1912, discovered idea of selectivity of
chemicals against cells - proves it is a viable
concept.
• Arsenic-containing agents - Salversan (agent
606) the first anti-syphilitic drug.
Frederick Twort
• Between 1915 and 1917, first discovered a
bacterial virus which was also independently
described and named as a bacteriophage by
Felix d'Herrelle.
Alexander Fleming
• Discovered penicillin (first antibiotic) in 1928
whilst working at St Mary's Hospital in London
and published the first paper on it the following
year.
• He received the Nobel Prize in 1945, with
Howard Florey and Ernst Chain, for their work
on Penicillium notatum.
Frederick Griffith
• In 1928, discovered transformation in bacteria
and established the foundation of molecular
genetics.
Oswald Avery and colleagues
• In 1944 isolated the transferable virulence
principle of Diplococcus pneumoniae and
identified it as deoxyribonucleic acid (DNA).
Gerhard Domagk
• In 1930’s attempted to heal dogs infected
with streptococcus by treating with
different chemicals.
• Noticed chemical prontosil would stop
infection in the dogs, but was ineffective
in test tube.
• French scientists later discovered dogs
were producing sulfonamide when
metabolizing pronotsil, thus the first sulfa
drug was found.
• Domagk is awarded the Nobel Prize in
Medicine or Physiology in 1939.
Albert Shatz, E Bugie and Selman Waksman
• Discovered streptomycin in 1944.
• Used then to treat tuberculosis.
• Waksman received the Nobel Prize in 1952.
Joshua Lederberg and Edward Tatum
• In 1946, published the first paper on
conjugation.
Salmonella
J. Lederberg and Norton Zinder
• In 1952, showed that a phage of Salmonella
typhimurium can carry DNA from one bacterium
to another and reported on transduction
(transfer of genetic information by viruses).
Jame Watson, Maurice Wilkins and Francis
Crick
• In 1953 uncover the structure of DNA and the
molecule of heredity.
• Awarded the Nobel Prize in 1962
John Franklin Enders, Thomas H Weller and
Frederick Chapman Robbins
• In 1949, developing a technique to grow the
poliovirus in test tube cultures of human tissue,
thus enabling the isolation and study of viruses
in the laboratory.
• In 1954, awarded the Nobel Prize.
Francois Jacob and Jacques Monod
• Proposed the operon concept for control of
bacteria gene action.
• In 1965, awarded the Nobel Prize.
Howard Temin and David Baltimore
• Independently discovered reverse
transcriptase in RNA viruses in 1970,
establishing a pathway for genetic information
flow from RNA to DNA.
• Awarded the Nobel Prize in 1975.
• Stanley Cohen, Annie Chang, Robert
Helling and Herbert Boyer
• In 1973, showed that recombinant DNA
molecules will reproduce if inserted into
bacteria cells, this paved the way for gene
modification and cloning.
George Kohler and Cesar Milstein
• In 1975, physically fused mouse
lymphocytes with neoplastic mouse
plasma cells to yield hybrid cells called
hybridomas. The hybrid cells can survive
indefinitely in tissue culture and can
produce specific antibodies, which can
then be used for diagnostic tests and to
study cell function.
• Awarded the Nobel Prize in 1984.
Stanley Prusiner
• In 1982, he found evidence that a class of
infections he called "prions" cause scrapie, a
fatal neurodegenerative disease of sheep.
• Awarded the Nobel Prize in 1997.
Luc Montaigner and Robert Gallo
• In 1983 announced the discovery of the human
immunodeficiency virus (HIV), the cause of
AIDS.
• Kary Mullis
• In 1986, used a heat-stable enzyme to establish
Polymerase Chain Reaction (PCR) technology
and amplify target DNA many-fold.
• He received the Nobel Prize in 1993.
• Craig Venter, Hamilton Smith, Claire
Fraser and colleagues
• In 1995, determined the first complete genome
sequence of a microorganism - Haemophilus
influenzae RD.
Other Achievements
• DNA vaccines
• Antiviral Compounds--ribivirin, protease
inhibitors.
Future Challenges:
• Emergence and re-emergence of infectious
diseases
– St Louis Encephalitis, West Nile virus, Lyme
disease, AIDS, Hanta virus, SARS, Avian
influenza, Ebola, Mycobacterium
tuberculosis, Escherichia coli O157:H,
Antibiotic-resistant bacteria, etc…
Webesites Used to Prepare this Lecture
• http://www-micro.msb.le.ac.uk/109/History.html
• http://www.infochembio.ethz.ch/links/en/history_mikr
obio.html
• http://users.stlcc.edu/kkiser/History.page.html
• http://www.microbeworld.org/htm/aboutmicro/timelin
e/tmln_0.htm
• http://www.ucmp.berkeley.edu/history/leeuwenhoek.h
tml
• http://www.slic2.wsu.edu:82/hurlbert/micro101/pages/
Chap1.html
• http://nsm1.utdallas.edu/bio/gonzalez/lecture/micro/hi
story.htm
• http://en.wikipedia.org/wiki/Hans_Christian_Gram
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