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The origins of cholera are shrouded in antiquity, but
Calcutta has long been not only its home but also the
setting for some of the maost dramatic advances in
understanding the causes and nature of the disease.
While S. N. De’s discovery of the cholera
enterotoxin 1s a4 landmark of the field in recent years,
it was here, over a century ago, that Robert Koch
(1843-1910) 1solated and described the causal agent
of cholera -~ the comma shaped bacillus Vibrio
cholerae'.

Koch, undisputably the founder of modem bacteri-
ology ammved in Calcutta on 11 December 1883, on
his 40th birthday as head of the German Cholera Ex-
pedition. Spurred by the outbreak of cholera in Egypt
in 1883, both France and Germany set up cholera
Commissions — the former under Louis Pasteur
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Members of the Geérman Cholera Expedition of 1883-84. From the
lefi: Gaffky. Treskow (standing). Koch. Fischer. Taken from ‘The
Cholera Expedition.’
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' This account of Koch's involvement ia cholera research is based on the relevant sections of the outstanding bicgraphy, -

(1822-1895) and the latter under Robert Koch. The
germn theory of disease had been established by this
time, largely due to the work of Pasteur and Koch,
and tt was hoped that cholera might now be under-
stood and controlled. Pasteur was aging by this time
and in his absence the French Mission Pasteur was
led by Isidore Straus (1845-1896) and included Pas-
teur’s young assistant Louis Thuillier {1856—1883).
Both French and German expeditions were in Egypt
in 1883, where Thullier was to die of cholera, with
Koch attending his funeral. The iil-fated French
team turned ‘back, while Koch moved on to Calcutta,
where success came quickly.

Koch’s major advantage in Calcutta was the
availability of fresh autopsy samples to obtain a pure
culture of the cholera organism . Working with
autopsy 'samples from a 22 year old patient at the
Sealdah hospital, Koch confidently proclaimed the
isolation of the ‘“‘comma shaped bacillus’’ as the
causative agent of cholera. In Koch’s words >

“It can now be taken as conclusive that

the bacillus found in the intestine of chol-

era patients 1s indeed the chelera pathogen. ..

We have determined special properties of the

bacitlus that make it possible to definitively

separate the cholera bacillus from other bacte-
ria. These charactenisiics are the following: The

bacillus 15 not a straight rod. but rather 1s a

hittle bent, resembling a comma. The bending

can be so great that the little rods almost re-
semble half-circles. In pure culture these bent
rods may even be S-shaped... They are very
actively motile, a property which can best be
scen when examining a drop of a liqud culture
attached 10 a cover slip... Another important
characteristic 1s the behavior of the bacteria in
nutrient gelatin. Colonies are formed which at
first appear compact but gradually spread out as
the gelatin is liquefied. In gelatin cultures,

‘Robert Koch: A Life

m Medicine and Bacteriology'™ by Thomas D. Brock, Science Tech Publishers, Madison, Wisconsin and Springer-Verlag, Berlin 1988,

* Quotation from the reference cited in footnote L.
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colonies of the cholera bacillus can therefore be
readily distinguished from colonies of other
bacteria, making isolation into pure culture
easy ... Up to now, 22 cholera victims and 17
cholera patients have been examined in Cal-
cutta, with the help of both the microscope and
gelatin cultures. In all cases the comma bacillus
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Pure cultures of the cholera vibrio, (a) Koch's drawings of colemies on
a nutrient gelatin plate. (b} Lower magnification, showing character-
Istic cotonies (labeled a). {c) Pure culture prowing in nulrient gelatin
stab. (d) Cover glass preparation of a pure culiure, showing the long
screw-shaped filaments tha: sometimes developed (labeled a). Taken
from ‘The Cholera Exped:tion’,

and only the comma bacillus has been found.

These results, taken together with those ob-

tained in Egypt, prove that we have found the

pathogen responsible for cholera”

After some initial scepticism, Koch's conclusions
on the etiology of cholera were accepted at the Ber-
lin conference of 1884. Although Koch did not take
cultures of the cholera bacillus back to Europe from
Calcutta, an outbreak in France in 1884 provided
samples, which were then to be used for cholera re-
search at Berlin. This European episode provides an
mnteresting glimpse of the famous Pasteur-Koch con-
troversy, that had its origins in historical French-
German animosities. Writing to his colleagues in
the field investigating the French cholera outbreak
Pasteur had this to say *:

“I have been thinking a lot about the big differ-
ences between your work and Koch’s. He has
made very strong but premature conclusions,
whereas you have been careful and very re-
served. What is the story about Koch's comma
bacillus? ... I haven’t seen this organism.
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Try to find out the fallacy in his story. How do
his microscopic preparations difter from yours?
He must have made some sort of great error, if
he thinks that in cultures from cholera feces he
always sees a bacillus which s never seen in
ordinary diarrhea. As much as possible, work
bv yourself. Keep your cadavers to yourself,
The reports which you have received that tell
you how great this Koch is are wrong. His
knowledge of cholera is not that good. If your
results agreed with his, he alone would get all
the credit. Already, the German newspapers are
crowing! '’

“.... excellent laboratory facilities were placed
at their disposal at the Medical College Hospital.
The laboratory room that they were given was on
the second floor of & building adjacent to the hos-
pital. The room had three Jarge windows so that it
was quite favorable for microscopical studies, but
the windows were equipped with blinds which
could be closed to keep the sun out, so that the
room Kept fairly cool. A number of tables, chairs,
and cabinets were avatlable, making it possible for
the group to set up all of their laboratory equip-
ment, The laboratory even had running water and
combustion gas. For studies on ¢xperimental ani-
mals, a stail in the basement was avadable, and a
chemical laboratory was also placed at thier dis-
posal. The autospy room was nearby, so that fresh
material could be guickly brought to the labora-
tory, The only slight disadvantage was that the
Medical College Hospital did not have a large
number of cholera patients; however, other hospi-
tals In the area provided all that could be desired in
that way.'’"

The French newspapers were not far behind as seen
from this extract from La Nouwvelle Presse® -

**5 July 1883, L'affarr du Dr. Koch

We have taken the following from a dispatch
from Berlin regarding Dr. Koch’s mission to
Toulon. ““Dr. Koch i1s going to Toulon at the
request of the French government. Because the
French Cholera Commission was unsuccessful,
the French government has decided to employ
exactly Dr. Koch’s methods.”” .. .. It is incon-
ceivable to us that the French government
would call into such a mission a Prussian scien-
tist, even one of such scientific authority.
France, which has the honor of having in its
ranks such eminent savants as M. Pasteur, and
which has a Faculty of Medicine renowned
throughout Europe... does not have any need
for the services of a German scientist. M. Pas-
teur has made a vast number of discoveries of
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the world of the infinitely small in the past 20
years and s quite able to handle cholera him-
self.”

Koch returned to cholera in 1892 when there was
an outbreak at Hamburg and it was here that Koch
drew a direct correlation between the purity of water
and the ncidence of cholera. He unequivocally dem-
onstrated that water filtration was the key to control-
ling the disease. In his words®:

“For a bacteriologist, nothing is easier than to

explain why cholera is restricted to Hamburg.

The cholera bacteria are brought into the Ham-

burg water either from the Hamburg sewers, or

from the dejecta of persons living on the boats
anchored near where the water 18 taken ..

Altona takes s water from a source which 1§

much worse than Hamburg’s, but careful filtra-

tion renders it completely, or nearly com-
pletely, free of cholera bacteria....”

Koch was undoubtedly the pioneer in advancing
public health measures for the control of disease and
in advancing the idea of treating populations instead
of individuals. Was Koch treading completely virgin

ground in his attack on cholera? W. E, van Heynin-
gen, the historian of cholera, (see page 630 of this
1ssue) suggests that “"by the time Koch set off to
Egypt to study cholera, everything he was going to
learn there was already known and published™. The
English physician John Snow had already discovered
the particulate nature of the cholera poison, while
the ltahan Filippo Pacimi had described the ““curved
organisms swarming in the intestinal contents of
cholera patients, and ascribed the cause of the dis-
gase to them, giving them the name Vibrio cholerae™
in the 1850°s. Despite this caveat, Koch’s contribu-
tions to cholera research were remarkable, although
his eminence as a bacteriologist together with his
misunderstanding of the symptoms were to lead the
field to a blind alley. It was three quarters of a cen-
tury after the Berlin conferences that Calcutta was
once again the scene of a great new insight inio the
nature of cholera. This time it was Sambhu Nath De
and the discovery of the cholera enterotoxin.

P. Balaram is in the Motlecular Biophysics Unit, Indian Institute of
Scignce, Bangalore 360 012,
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