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●
When did microbiology begin? Most accounts
of the history of microbiology start with Van
Leeuwenhoek’s observations of animalculae

(which included bacteria) in the late 17th century, using
rudimentary microscopes, and then jump nearly 200
years to the work of Louis Pasteur. The impression is
thereby given that no work on micro-organisms,
especially in relation to disease, was done prior to
Pasteur’s studies on fermentation, which began in 1857.
Although Pasteur made a seminal contribution to our
science, I hope to show here that a considerable amount
of largely forgotten microbiology was done in the two
centuries before his work began.

As early as 1720 the English physician, Benjamin
Martin, was suggesting, in somewhat flowery language,
that animalculae cause disease. Some 40 years later,
Marcus Plenciz, a physician of Vienna, maintained that
not only were infectious diseases caused by micro-
organisms, but that ‘nothing else but living organisms can
cause disease’. This was a direct challenge to the prevalent
miasma theory which stated that disease was caused by
‘bad air’. Plenciz also insisted that there were special
germs for each infectious disease, and that they were

conveyed through the air and multiplied in the body.
Such views were largely speculative and were not based
on experimental work. Surprisingly, even 18th century
playwrights and novelists referred to the idea that
animalculae were responsible for disease (see, for
example, A Devil on Two Sticks by Samuel Foote, 1768). A
limited amount of practical work was also done during
this period, notably by the Danish microscopist Otto
Frederick Muller (published posthumously in 1786)
who observed and described 10 species of what he termed
Monas and 31 species of Vibrio.

● The ‘Blood of Christ’
An important stimulus to the early development of
microbiology came with attempts to discredit an
infamous, alleged miracle. Since the Middle Ages people
had noticed red, blood-like stains on moist bread. When
these appeared on the bread and wafers used in the
Catholic mass they were literally believed to be the blood
of Christ. The Italian, Bartholomeo Bizio, looked at the
red spots under a microscope and saw what he described
as a fungus (terms like fungus and virus were often used
in the early microbiological literature to describe what
we now call bacteria), and on 20 August 1817, he
moistened some bread and polenta (a porridge-like food
made from crushed barley, chestnuts or maize) and left
them in a warm, damp atmosphere. Twenty-four hours
later, both the bread and polenta were covered in red
growth. In 1823, he named the organism Serratia
marcescens. Amazingly, Bizio showed that: 
1. Serratia requires moisture and warmth for growth;
2. the growth propagates itself through contact of the red

polenta with fresh polenta;
3 the red colouration can be passed to fresh bread by

handling;
4. the reddening produces a mucilaginous substance 

and very small semi-spherical bodies, which according
to experiments (by Spallanzani) are organic beings of
botanical origin;

5. the spores of Serratia can germinate even after 3 years 
of drying;

6. the colouring matter is light-stable, insoluble in water,
but soluble in alcohol, and dyes wool and silk without
need of a mordant (Bizio was obviously thinking here
of a biotechnological use for his Serratia).
The Prussian microscopist Christian Gottfried

Ehrenberg (1795–1876) also showed an interest in the
red spots found on ‘bloody bread’ and in 1848 he
inoculated them on to potatoes, bread and Swiss cheese
kept in metal vessels, the atmosphere of which was 
kept moist with damp paper. In so doing he probably
became the first person to cultivate bacteria. Ehrenberg
is also likely to have been the first to use the cover-all
term bacteria (meaning little rods). In 1836 he had
described ‘infusoria’ and named a number of genera of
bacteria, including Bacterium and Spirillum. Even up to
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his death in 1876, however, Ehrenberg continued to ‘view
with disfavour the new-fangled idea that microbes can cause 
disease’.

● Further developments
By 1837, the French microscopist Alfred Donné had
observed an organism, clearly a spirochaete, in syphilic
lesions and made some tentative, if inconclusive
attempts to demonstrate that it caused disease.

When we think of the history of microbiology we
usually emphasize the bacteria. However, important
early work was also done with fungi, notably yeasts. In
1838, for example, Cagniard-Latour discovered Torula
cerevisiae and showed that it can ferment sugar to alcohol
and carbon dioxide. In the following year, Schonlein 
and Remak observed the fungus which causes the skin
disease favus [Achorion (Trichophyton) schonleinii] and
showed it to be contagious, while in 1843 David Gruby,
a Hungarian long resident in Paris, provided the first
accurate account of the skin pathogen Microsporon.

By 1840 Jacob Henle had recognized that variolus pus
‘is pus, plus the contagion for pus’ and that the contagion
must be living. He then stated most of the postulates
attributed in 1878 to Robert Koch, who had been one of
Henle’s pupils.

● Béchamp – a neglected French
microbiologist 
In 1854, while studying the formation of invert sugar
(equal amounts of fructose and glucose), Béchamp found
moulds growing in some of his solutions and showed that

invert sugar was only
formed when these were
present. No fructose was
formed when solutions
which prevented mould
growth (such as zinc
chloride and creosote) 
were added. Béchamp
concluded that moulds act
as ‘ferments’ and that they
are necessary for the
inversion of sugar to occur.
The results were first
published in 1855, and
again in 1858.

Béchamp’s contribution
has largely been neglected
because, in addition to
being an ardent enemy of
Pasteur, he was responsible
for the heresy that disease 
is caused by the so-called
microzyma (or microzyme)
and that infections arise
from within the body, 

not from without. Every living being, he claimed, 
arose from the microzyma and can be reduced to the
microzyma. He claimed that microzymas are to be 
found in living cells as very small bodies which glisten
when exposed to refracted light. Béchamp claimed that
microzymas transformed into bacteria by enlarging 
into coccoid forms, i.e. when deprived of proper
nutrition, microzymas transform into bacteria and cause
disease. Such views obviously cannot be reconciled with
mainstream microbiology.

● An early sighting of the ‘comma bacillus’?
In 1849, the English physicians Swayne, Brittan and
Budd described what seems to be the comma bacillus of
cholera which they claimed was present in large numbers
in cholera stools and in the ‘condensed air of rooms inhabited
by cholera victims’. The organism was found to be present
in every water sample taken from cholera districts, but
not from uninfected districts. The illustrations they
provided clearly show a comma-shaped organism.
Unfortunately a cholera sub-committee, while agreeing
that a ‘virus’ may occasionally cause the disease,
concluded that miasmas (or bad air) were the main 
cause. At around the same time, John Snow reported his
epidemiological studies showing that cholera was spread
in polluted drinking water. Snow also believed that
cholera was caused by a contagium vivum and attributed to
it ‘the property of reproducing its own kind’ in the intestine of
those suffering the infection.

Some five years after these observations, the Italian
Filippo Pacini observed a comma-shaped organism in
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Fig. 2. The ‘Blood of Christ’ –
Serratia marcescens growing on a
moistened communion wafer.
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cholera discharges and named it Vibrio cholerae. Its role 
in cholera was confirmed by Robert Koch in 1883.

● Early fermentation studies
In 1842, a 19-year-old boy, under the care of the famous
Scottish pathologist John Goodsir, complained of
suffering from uncontrollable vomiting. On waking, the
boy would involuntarily vomit from two-thirds to a
whole wash-hand-basin-full of liquid smelling of
‘fermenting wort’ which on standing became covered with
a mass of froth which looked like ‘the head of a pot of porter’.
Goodsir took some of the frothy liquid and examined it
under the microscope. He described it as having ‘the
appearance of a wool-pack or of a soft bundle bound with cord
crossing it four times at right angles and at equal distances’.
Goodsir suggested that the organism belonged to 
the Bacillariae and he gave it the name Sarcina ventriculi.
He then attempted to cure the infections it caused 
by giving his patients carbolic acid and sodium
hyposulphite.

In 1854 (three years before Pasteur published on
fermentation), the English pathologist George Budd,
while studying Goodsir’s Sarcina, made some important
observations on the nature of fermentations. He
concluded that since torulae (i.e. yeasts) were also present
in the vomit of patients suffering from Sarcina infections,
not only was carbonic acid evolved, but also the ‘common
alcoholic fermentation’ was occurring, except that the
alcohol so formed was rapidly transformed to acetic acid.
Budd also observed that such acidification of alcohol
‘would seem to be much more favourable when the matter is
exposed to the air than when it is shut up in the body’ and that
the condition caused by sarcinae often co-exists with
chronic stomach ulcers, an observation which is echoed
in our recent awareness of the role of Helicobacter pylori in
this disease.

● Urinary microbes
Another remarkable early paper on microbiology, which
appeared in the Lancet of 1859, was written by Arthur
Hill Hassall, a physician at the Royal Free Hospital in
London. This paper was concerned with an organism
Hassall called Vibrio lineola which he had isolated from
urine as minute linear bodies. The vibriones in urine
were of many different lengths, while others appeared
filamentous like fungi. He also noticed that the vibriones
were capable of movement and that this motion could be
inhibited by the addition of iodine. Hassall’s vibriones
also formed a pellicle on the surface of stale urine which
fell to the bottom of the tube on storage. The type and
number of vibriones present in urine depended on the
acidity and the presence of air. Hassall then described a
second organism found in urine, which he called Bodus
urinarius; these, he said, ‘appear to fasten themselves to the
surface of the plate of glass, their bodies swaying and oscillating
like an inflated balloon kept down by its cords’ (i.e. flagella).

● Babies, blindness and bacteria
The belief that miasma and physical factors caused
disease was held as late as 1859 when Edwin Chesshire
argued against the then dominant view that blindness in
newly born children (ophthalmia neonatorum) was caused
by exposure to light. Incredibly, most doctors of this
period believed that daylight damaged the eye as the
baby emerged from the womb. Chesshire demurred 
from this view, stating that ‘my experience leads me to
attribute the cause of this complaint only to the influence of
vaginal discharges during parturition’. Although Chesshire
failed to implicate a specific organism, he suggested 
that the infection could be cured by applying silver
nitrate, both prophylactically and after infection. Such
treatment was used routinely in the USA to prevent
ophthalmia neonatorum in the newborn until it was
replaced in the 1940s by penicillin.

● Conclusion
Clearly microbiologists (i.e. pathologists), working well
before Pasteur, used microscopes to observe bacteria and
fungi and concluded that such organisms could cause
diseases in humans. Some even attempted to cure such
infections using chemicals like silver nitrate and sodium
hyposulphite. However, except for primitive attempts
using moist bread and raw potatoes as substrates, they
were largely unable to isolate and grow individual 
micro-organisms for closer study, a fact which obviously
hindered the early development of our science. There 
is no doubt, however, that the history of microbiology
extends further back in time and is a much richer tapestry
than we have generally been led to believe.
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