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Before anyone could connect microbes
with infectious diseases, someone had
to find out that they existed. Antony
van Leeuwenhoek (1632-1723),
from Delft in Holland, was an amateur
microscopist. He made his own
simple microscopes, over 500 in fact.
These instruments were just powerful
magnifying glasses, not compound
microscopes, which have more than
one lens. They magnified the image up
to 300 times.

van Leeuwenhoek was the first person
to observe and describe microbes, both
bacteria and protozoa, in any detail.
He referred to them as ‘wee animalcules’
and sent letters describing his findings
to the Royal Society which were
published in 1684.

Edward Jenner (1749-1823) was

the pioneer of vaccine development.
He saw that dairymaids who caught
cowpox from cows did not catch
smallpox, the much more dangerous
human form of the disease. In 1796

he took liquid from the sore of a
milkmaid infected with cowpox. He
then scratched this liquid into the skin
of a young boy called John Phipps. The
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boy went on to develop cowpox. After
he had recovered, Jenner infected him
with the fluid from a person suffering
from smallpox. John failed to contract
smallpox; this proved Jenners theory
that the cowpox had protected the boy
and that he was immune to smallpox.

Where did these small life-forms
come from? As late as the mid-19th
century many scientists still believed
that microbes arose by spontaneous
generation. This is where non-living
stuff, usually decaying matter, gives
rise to living organisms.

In the 1860s Louis Pasteur (1822—
1895), a French scientist, performed
an experiment that finally disproved
the theory of spontaneous generation.
Pasteur had already shown that there
were many microbial cells in the air
and that they were similar to the ones
found in decaying substances. He
believed that the latter came from the
air and did not arise by spontaneous
generation, and set out to prove his
theory. He predicted that a container
of sterile broth would remain sterile,
even if exposed to the air, as long as
microbes were prevented from entering
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the flask. He used special ‘swan-
necked’ flasks with long S-shaped
stems for the experiment. These were
designed to let air in, but prevented
air-borne microbes from reaching

the sterile broth. Dust and air-borne
microbes settle out on the sides of the
S bend and don’t get into the broth.
Pasteur first boiled the broth in the
flasks to kill off any microbes that may
have been present. This was called
sterilization. Over time he observed
the flasks. He found that the broth in
the flasks remained sterile and didn’t
decay. This proved Pasteur’s theory and
disproved spontaneous generation.

Pasteur also discovered ‘the germ
theory of disease’, i.e. that micro-
organisms are the cause of infectious
diseases, and he developed vaccines for
several diseases, including rabies.

The German physician Robert Koch
(1843-1920) discovered the tubercle
bacillus Mycobacterium tuberculosis, the
microbe responsible for tuberculosis,
which at that time caused one-
seventh of all human deaths. He also
discovered the anthrax and cholera
bacilli.
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A Left. Robert Koch who, together with Louis Pasteur, is considered as the founder of modern
medical bacteriology. National Library Of Medicine / SPL

A Right. Louis Pasteur. Pasteur discovered that gentle heating of wine and beer preserves them

from souring: the process of pasteurization. SPL

< Historical engraving of an early microscope made by Anton van Leeuwenhoek. SPL

Through his experimental work,
mainly with Bacillus anthracis, he went
on to develop the theory that ‘a specific
disease is caused by a specific type of
micro-organism’. He formulated four
criteria, called Koch’ postulates, which
gave a method for demonstrating
that specific organisms cause specific
diseases:
The micro-organism must be
present in all animals suffering from
the disease, but absent in healthy
animals.
The suspected micro-organism must
be isolated from the diseased animal
and grown in pure culture.
When the isolated micro-organism,
from a pure culture, is inoculated
into a healthy experimental animal,
it should initiate the same disease
symptoms.
The same micro-organism should
be re-isolated from the experimental
animal, cultured in the laboratory
and confirmed to be the same
microbe as originally isolated.

Using Koch’s postulates many other
disease-causing micro-organisms were
identified. This led to the successful
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development of treatments for both the
prevention and cure of many infectious
diseases.

Ilya Ilyich Metchnikoff (1845-

1916) was a Russian biologist best
remembered for his pioneering
research into the immune system.
While working on the larvae of starfish
he noticed mobile cells that he thought
might play an important role in
defending the larvae against infection.
He discovered that these mobile cells
carried out phagocytosis. This is a
process where phagocytes, a type of
white blood cell, engulf and destroy
harmful foreign substances such as
microbes.

In 1928 the microbiologist Alexander
Fleming (1881-1955) was working
on the Staphylococcus bacterium

that causes wounds to go septic.

He accidentally left the lid off one

of his plates. When he next looked,
he noticed that a blue mould was
growing on the agar and it had created
a bacteria-free halo around itself.
Fleming identified the contaminating
mould as Penicillium notatum and
realized that it produced a special
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substance that stopped the bacteria
from growing. He called the substance
penicillin.

However it was another 12 years

and took lots more research by other
scientists, including Chain and Florey,
before penicillin could be produced on
an industrial scale for widespread use.

Selman Abraham Waksman
(1888-1973) was a Russian-born
American soil microbiologist who
isolated several new antibiotics from
various soil bacteria and fungi. The
two most important, streptomycin
and neomycin, have been used widely
in the treatment of many infectious
diseases. Streptomycin was the first
antibiotic effective against tuberculosis.
Waksman created the term antibiotic.

Barry J. Marshall (1951-) is an
Australian physician who with his
colleague, pathologist Robin Warren,
proved that most stomach ulcers are
caused by the bacterium Helicobacter
pylori. Prior to this it was commonly
believed that ulcers were caused by
stress and a poor diet.

Marshall found it difficult to convince
other scientists that ulcers were the
result of an infection, as it was widely
believed that no microbe was capable
of surviving the acidic environment
of the stomach, even though Warren
had isolated H. pylori from ulcer
biopsies. Marshall decided to drink

a solution containing H. pylori to
prove that it caused ulcers. Within the
week he became very poorly and was
diagnosed with having gastritis. He
was treated with antibiotics and made
a full recovery. Today a combination
of two different antibiotics is standard
treatment for ulcers.

Further information

This is just a brief look at some of the
important discoveries in microbiology.
For an excellent and detailed history of
microbiology, check out the Significant
Events of the Last 125 Years pages at
www.asm.org and the microbiology
pages at www.theguardians.com
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