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In my investigations on the etiology of enteric 
fever in India I dealt with the relation of the B. 

typhosus to the biliary passages and its impor- 
tant bearing on the " carrier" question. 

That the cholera vibrio is limited to the 

alimentary tract was the generally accepted view 

in regard to its distribution in the tissues of man 
when I commenced my research on cholera this 

year; thus Rogers, 1911, states, "The absence 

of infection of the gall-bladder and the bile 

ducts by the comma bacillus places the disease 
in quite a different position from that of typhoid 
in this respect." 

A summary of 4 papers on Cholera read at the All-India 

Sanitary Conference held at Madras in November, 1912. 
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Observations on the Occurrence of the 

Cholera Vibrio in the Gall-Bladder. 

The " carrier " question is of vital significance 
in the prevention of cholera, and, therefore, 
the elucidation of the exact mode of production 
of the cholera "carrier" is a problem of funda- 

mental importance. 
At the Jagannath festival at Puri in 1912 I 

examined bacteriologically the bile in 271 fatal 

cases of cholera and cultivated the cholera 

vibrio from the bile in 80 cases. Distinct patho- 
logical changes, both macroscopic and micros- 

copic, were found in the gall-bladder in 12 of 
the 80 cases. Examination of serial sections of 

the gall-bladder showed the comma bacillus not 

only on the surface of the mucous membrane 

but, also, deeper in the submucous tissue in 

some of the specimens. 

Bearing of these Observations on the 
" Carrier " Question in Cholera. 

The conditions met with in the alimentary 
canal of man are not favourable for a prolonged 
intra-corporeal existence of the comma bacillus 
after the acute attack of cholera is recovered 
from. Because the delicate cholera vibrio is 
liable to be crowded out in the struggle for exist- 
ence by intestinal and putrefactive organisms. 
On the other hand, if it gains access to the gall- 
bladder the comma bacillus finds there ideal 
conditions for a prolonged life, namely, absence 
of other competitors, and a suitable alkaline 
medium, indeed Ottolenghi has recently recom- 
mended bile as a selective medium for enriching 
the cholera organism. My researches have 
demonstrated that the cholera vibrio can enter 
and live in the bile, and thus afford an explana- 
tion of the mode of production of the " Chronic 
Carrier.' An apparently healthy person, whether 
convalescent or " contact" harbouring the cho- 
lera vibrio in the gall-bladder would be obvious- 
ly a great source of danger to the community, 
because he is a reservoir of the virus and liable 
to produce fresh cases and epidemics of cholera 
wherever he may go. 

Bearing of these Observations on the 

Causation of Pathological Lesions and 
Complications in Cholera. 

In some cases in which a pure culture of the 
cholera vibrio was present in the bile pathologi- 
cal changes were observed in the gall-bladder 
wall itself giving rise to a cholecystitis; and, 
further, the toxine liberated by the vibrios as 
they die will pass from the gall-bladder into the 

system, and some of serious complications of 

cholera, e.g., uraemia and pneumonia, cardiac 

failure, etc., may be brought about by the 
action of the cholera poison from this source 

on the kidneys, lungs, etc. The administra- 
tion of permanganate by the mouth would 

not affect the toxine in the gall-bladder, and 
thus certain of the fatal cases which occur 

in spite of its use may be accounted for by 
this observation. In a case of cholera, in which 
the acute stage was recovered from and death 

occurred after 13 days from pneumonia and 

nephritis, I found comma bacilli in large numbers 
in sections of the consolidated areas of the lung. 
The bacilli were lying free chiefly between the 

cells in the cellular exudate in the alveolus. The 

gall-bladder of this case contained a pure culture 

of the cholera vibrio and the wall showed marked 

pathological changes. This observation was 

interesting and suggestive: the cholera vibrio 

must have gained access, also, to the blood stream 
in order to reach the lungs. 
A great advance in the prevention of cholera 

would be made if a means of destroying the 

organism in the tissues of man could be found. 

Places of Pilgrimage as Centres from which 

Cholera is Exported throughout India. 

At the great festival of Jagannath at Puri in 

1912 I made a series of observations which 

included 

Bacteriological Examination of Pilgrims 

Convalescent from Cholera. 

At Puri I examined a number of patients just 
before they left the Cholera Hospital to embark 

on the train, and I found that about 36% were 
excreting the cholera organism in their stools. 

The full significance of this becomes apparent 
when it is remembered that these convalescent 

pilgrims embark on the train and are carried in 

a short time to their homes, which, I ascertained, 
were scattered all over India. Convalescent 

cholera "carriers" are in a position to cause 

epidemics of cholera in these various localities. 

More than a lac and a half of people arrived by 
train from all parts of India at Puri in July 1912, 
and about the same number left. These facts give 
some idea of the extent of the exportation of 

cholera virus from this pilgrim centre. Further, 

in view of the observation on the occurrence of 

the cholera vibrio in bile, it is probable that a 

number of these convalescents will continue to 

act as reservoirs of the virus for long periods and 

they cannot be detected except by careful bacterio- 

logical examination. In two convalescents 1 

found the cholera vibrio being excreted in the 

stools 30 days and 44 days after the acute attack; 
it is difficult to say when they will become bacilli 

free. 
In addition to the cholera convalescents 1 

made a 

Bacteriological Examination of Cholera 

"Contacts" amongst Pilgrims. 

When a population is infected by the cholera 

vibrio, as at Puri in 1912, a number of 
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individuals (non-immunes) develop symptoms of 
cholera and many die, but in addition to these 
and of far greater importance from the preventive 
point of view, a certain number of persons 
(immunes) harbour and excrete the cholera vibrio 
in their stools without showing any apparent 
signs of disease. The latter group (" contacts ") 
increase enormously the practical difficulties in 

dealing with the problem of the prevention of 
cholera. 

Examination of 27 persons at Puri, who had 
been in close contact with cholera cases, showed 
that 6 were executing the cholera vibrio in their 
stools and were apparently quite healthy at the 
time. Like the cholera convalescents these 

healthy "contact" (cholera immunes) are ex- 

tremely important agents in the transportation of 
the cholera organism to different parts of India. 

The discharge of the cholera vibrio in the 
stools of convalescents is very intermittent, as is 
the case in enteric convalescents, and this fact 
introduces a serious difficulty, as regards the 
detection of the " carrier " and the determination 
of his freedom from bacilli. 

It is interesting to note that convalescents 
excreting the cholera vibrio in their stools for a 

prolonged period showed cholera agglutinins in 
the blood, and, therefore, the Widal reaction may 
be a means of detecting them in the first instance. 
Convalescent cases which did not continue to 
excrete the cholera vibrio did not show agglu- 
tinins in the blood. 

A Cholera Convalescent Causes Epidemic of 
Cholera in a Jail. 

It might be urged that the " 
carrier " was 

incapable of producing an epidemic of cholera. 
I had an opportunity of making very careful 
observations on this point in connection with the 
investigation of an epidemic of cholera in Puri 
Jail. The epidemic was brought about in the 
following manner:?A patient, who had been 
attacked by cholera on the 6th July 1912, was 

discharged from Puri Cholera Hospital, he 
wandered about until July 23rd, 1912, when he 
was arrested and sent to jail. A few days after 
his entrance to the jail cases of cholera commenc- 
ed to occur : there were 17 cases and 5 deaths 
in all. The strength of the jail was 222 at the 
time. On July 28th, 1912, a bacteriological 
examination of his stools was made by me, and 
he was found to be excreting the cholera vibrio 
in large numbers on that day, that is, more than 
three weeks after the attack. The first case 

occurred in the under trial ward in which the 
cholera convalescent was located. The man was 
isolated: but bearing in mind the fact that, in 
addition to the actual cases of cholera, there 
must, also, have been an uncertain number of 

healthy individuals excreting the cholera vibrio 

(immunes) resulting from the importation of the 

virus ; consequently, a very careful disinfection of 

all fresh night-soil had to be adopted also to 

arrest the epidemic: these means were quite 
successful. Without a bacteriological examina- 

tion it would have been impossible to have 
detected the source of this epidemic and to 

control it. Further, this observation proves that 
the "carrier" is capable of causing an epidemic 
of cholera, and demonstrates the danger to the 

community of infected pilgrims returning from 
these festivals. 

Flies as Transmitting Agents in Cholera. 

The organism of cholera passes from the 

infected human host, who may be either actually 
ill or passively acting as a reservoir of the virus, 
by various channels, e.g., direct contact, water, 
flies, etc., to uninfected individuals. During the 
cholera epedemic at Puri in July and August 
1912, flies were extremely abundant amounting 
almost to a plague ; an interesting point in this 

relation was that the appearance and dis- 

appearance of the flies synchronised with the 

arrival and departure of the great mass of 

pilgrims : consequently, temporary breeding 
places must have existed at Puri. Bacteriological 
examination of flies caught in the neighbourhood 
of collections of cholera cases at Puri showed that 
the cholera vibrio was present on the external 

appendages, and also in the contents of the 

alimentary tract of the flies demonstrating that 
the fly was a channel by which the virus was 

being conveyed from the infected to uninfected 

individuals at Puri. Water I think could be 

excluded. 

Observations on Disinfection in Cholera. 

Healthy 
" 

carriers" and flies were the main 

channels by which the infection of cholera was 

transmitted to the uninfected at Puri. I give 
here a brief account of the procedure adopted by 
the local authorities, on my suggestion, for 

dealing with, in the first place, the epidemic in 
the jail, and, nextly, the more difficult problem 
of combating the disease in the town itself 
which was severely infected. 

As already described by me in this paper the 

epidemic of cholera in the jail was caused by a 

convalescent cholera " carrier. 
" 

Having regard 
to the channels by which the infection was 

spread, the object to be attained, in this parti- 
cular case, was the disinfection of night-soil at 
the earliest possible moment before flies could 

gain access to it and, possibly, become infected 

with the cholera vibrio. To have determined 

the particular individuals excreting the cholera 

vibrio it would have been necessary to have 

examined bacteriologically the whole jail popu- 
lation ; to do this thoroughly would have occa- 

sioned very considerable delay, accordingly it 

was decided to disinfect the fresh night-soil of 
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all the inmates of the jail. Each person in the 

jail passed his stool into a receptacle filled with 
a solution of cyllin of suitable strength, in this 

way the stool was rapidly disinfected and the 

access of flies during the process of disinfection 
was prevented, the feces being submerged in 
the solution. Cases of cholera were occurring 
in the jail, but 4 days after (13tli August), 
the commencement of the systematic cyllination 
of fresh night-soil (9th August), the outbreak 
ceased. 

Encouraged by this observation the same plan 
of disinfection of fresh night-soil was extended to 
the town of Puri itself, but for the purpose a 

solution of fresh chlorinated lime was used, 
because (1) it is cheap, (2) it is a very good bac- 
tericide, (3) its pungent odour effectually keeps 
the flies away. The difficulties in carrying out 
the systematic disinfection of fresh night-soil 
in the town were very great owing to the 

extremely defective state of the private latrines 
and the absence of proper access to them. But 
in spite of these difficulties it was followed by a 
marked drop in the number of attacks and deaths 
from cholera. Thus on the 13th August, 3 days 
before systematic chlorination was commenced, 
there were 39 deaths from cholera. On 20th 

August, 4 days after it was begun, the deaths 
were 18. On 24th August, 4 deaths; and by the 
end of August the epidemic ceased entirely. 


