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ALL·INDIA SANITARY CONFERENCE-MADRAS
NOVEMBER 1912. 

TRAVELLING DISPENSARIES IN THE UNITED PROVINCES. 

BY 

Caplain H. Ross, I.M,S'I Chief Plague 0./Jicer, Umted Pr()'iJinces. 

In IglO the Hon'ble Colonel C. C. Manifold, I.M.S., Inspector-General of 
Civil Hospitals, United Provinces, proposed the establishment of (our travelling 
dispensaries to be placed ~n four districts in the United Provinces, Government 
allotting a sum of Rs. 6,000 for their upkeep. 

These were experimental and their working was very carefully watched, each 
being under the direct supervision of the Civil Surgeon of the district in which 
it worked. 

Their chief object being to treat malaria and distribute quinine to the sick, 
th~y>\vere known as malarial travelling dispensaries and were only sanctioned for 

·a period of six "months, July to December, the season when malaria is most 
preyalent. 

Colonel Manifold, with the idea of a great future extension of this form of 
village medical relief, directed that they should take up the treatment of various 
forms of gener~l disease from the beginning. 

In ] gl I, on being consulted by His Honour Sir John Hewett, with regard 
to what measures could be taken to combat the spread of plague which during 
the cold weather of 1910-1 I had raged with great virulence in these provinces, 
he proposed a large extension of these travelling dispensaries, at the same time 
laying great stress on the importance of adequate supervision by special touring 
medical officers. 

In carrying out his proposals this was fully recognised and careful attention 
paid to it. 

In his farewell speech to the Legislative Council of the United Provinces, 
His Honour Sir John Hewett, in reviewing the chief measures which had been 
carried into effect during the past five years of his administration, referred to the 
travelling dispensaries in the following words :-

CI About this time last year a suggestion was mage by the Hon'ble Colonel 
Manifold which contained the germs of actual utility and enormous potentialities 
of future benefit: This was the suggestion to create travelling dispensaries as a 
plague-fighting agency. It was not expected that at their first inception these 
dispensaries would encourage an attitude of mind which would accept inoculation, 
evacuation and such principles of sanitation and hygiene as were likely to afford 
an environment unsuitable for the spread of the disease. These results will 
eventually follow, it is hoped i but they cannot be attained at the outset. But 
the measure stood out apart from all other measures so far suggested by the 
fact that it was economical, and that, even if it did not prove to be an effective 
engine against plague, it possessed other elements of usefulness which might justify 
it. As a result, ~2 of these dispensaries were opened last year. They have 
been most successful ilnd their number is being increased. It may be asked 
why, if the travelling dispensary is so useful, more money has not been spent on 
extending the experiment? The answer is, that this remedy, like its predeces
sors) has first to justify itself, and that to start it on a higher scale would have 
been more inadvisable. Efficient supervision was absolutely necessary if the 
dispensaries were to reach the people, and had the scheme been commenced on 
too ambitious lines, superv~sion would have failed. I do not think that one more 
travelling dispensary could have been added with advantage in the first year. 
Next year the number will be increased by I I and such progress is quite suffi. 
cient for the second year of their work." -

These experimental malarial travelling dispensaries proved so successful 
and -popular tha,t in IglI it was decided to extend their number, a sum of 
Rs. 12,000 being budgetted to meet the cost of running II such dispensaries 
for a period of six months from 1st July 1911. 

These were allocated to I I districts, each being, as before, under the direct 
control of the Civil Surgeon, the only modification introduced being that they 
were all placed under the general supervision of the Chief Plague Officer, who, in 
turn, worked under the orders of the Inspector.General of Civil Hospitals. 
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In May 1911 the Gov~rnment of the U~ited. Provinces obtained the sanction 
of the Government of India to the entertamment of 32 additional travelling 
dispensaries to be employed with a view ~o ~ombating plague, the cost of their 
upkeep to be met out of the annual provlnclal'plague budget. 

At the same time the services of 4 commissioned officers of the Indian 
Medical Service were placed at the disposal of this Government for plague duty 
~ainly fo~ the purpose of supervising the working of these 32 plague travelling 
dispensaries, 

Thus during the cold weather 1911-12, 32 plague travelling dispensaries 
una;~ 4 special charge offic~rs and 1 ~ mala!ial tr~velling dispensaries each under 
a ClV11 Surgeon were workmg (dunng this penod three additional travelling 
di~pensaries financed by District Boards were being run on exactly the same 
li~~. - , 

In May 1912 the Government of India, on the strong recommendation of 
the local Government sanctioned an increase in the number of plague travelling 
dispensaries to 42, with a fifth Indian Medical ServIce officer, the number of 
malarial travelling dispensaries at the same time being increased t? 13. "'. ~" 

At the present time therefore the total number of travellina disperUaries:.: 
working in 33 districts in the United Provinces is 57. b" •• .,. 

I do not propose to advert in this paper to the great success which has 
followed the inception of these travelling dispensaries as enough has, I think 
been said on this subject in the annual reports and Government resolutions of 
the past two years to make such unnecessary. 

Numerous requests for information regarding the personnel, administration, 
equipment. and cost of travelling dispensaries having reached me, I propose to 
describe as clearly and succinctly as possible the exact manner in which our 
travelling dispensaries are administered and equipped, 

Three types of travelling dispensaries, plague, malarial, and district board, 
have been mentioned above and these names, unless their object is' explained, 
may possibly lead to confusion. 

The equipment of all traveIIing dispensaries is exactly the same, they are all 
run on similar lines, the ooly reason it is essential to differentiate in nomenclature 
being for budget purposes, all three types coming under different budget heads, 
thus, all expenses in connection with plague travelling dispensaries are debited to 
the plague budget, the cost o~ the upkeep of the malarial travelling dispen
saries is debited to a special varying grant sanctioned annually by the local 
Government for this purpose, and district board travelling dispensaries are paid 
for entirely by district boards who have voluntarily asked to have them placed in 
their districts offering to meet the cost of upkeep themselves. 

As regards tbe present allocation of travelling dispensaries throughout the 
province 'a map shows the whole scheme at a glance. ol 

The areas shaded blue contain the 42 plague travelling dispensaries and 
represent five circles, each containing 8 or 9 travelling dispensaries spread over 
four districts, and supervi.sed by an In.slian Medical Service plague officer. 

AU the other travelling dispensaries, fJis., 13 malarial (shaded re~ in map), 
and two district board (outlined yellow), are under the direct supervision of the 
Civil Surgeons of the 15 districts in which they work. 

The Chief Plague Officer under the orders of ~tbe Inspector~General of Civil 
Hospitals, United Provinces, is respqnsible for "lhe running of all travelling 
dispensaries. -

By frequent touring he keeps in touch with Civil· Surgeons, and Supervising 
Medical Officers, a",quainting himself with the requirements of various districts, 
working out the lilies on which the dispensaries should work, modifying these in 
accordance with the advice and wishes of the district officers, and the peculiari
ties and wants of particular districts. 

He is ruso responsible for the maintenance of all stores and equipment, an(! 
exercises a general control over all expenditure. • 

The Indian Medical Service officers in charge of circles are practically 
- always on tour, only returning to head-quarters periodically to replenish their own 

and the travelling dispensary stock of drugs. 
All travelling dispensaries..are in the charge of specially s~Iected Su~ 

Assistant 'Surgeons,;these being men of under 10 years' service. 
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I t is advisable that only comparatively younz active men ~hould be placed 
-on this duty as the life is a very hard and strenuous one, not suitable to the 
more senior men who frequently become less active in their habits owing to 
sedentary lives, and who would be discontented with duty which necessitates 
their continual absence from .their families. 

A considerable amount of the Supervising Medical Officer's time is taken 
up in inspecting the travelling dispensaries alone; each circle comprising as it 
-does four districts, necessitates a good deal of travelling, much of it by train. 

Each 'travelling dispensary is inspected by the Supervising Medical Officer, 
when possible at least once in every six weeks, in the case of plague dispensaries, 
more frequently. -

During the season plague is' prevalent Supervising Medical Officers spend 
as much of their time as they can conveniently spare inoculating against plague. 

The field of surgical operation work carried out by travelling dispensaries is 
gradually spreading, and last year 446 major and 9.018 minor operations were 
done • 
.. ,i' +he major surgery performed by the Sub Assistant Surgeons themselves 
eonsi§t.l$ only of such operations. as require little or no after treatment 
streh~ as fractures, dislocations, excision of cysts, etc. 

The procedure we are at present adopting with regard to such operations 
as cataract, hydrocele, etc., which require careful after treatment is as follows:
the Sub·Assistant Surgeon first advises the patient to go to the Sadr (District 
Head.quarters) Hospital to be operated on by the Civil Surgeon, and, if he 
consents, he is given a special form of blue ticket to bring to the Civil Surgeon 
(See Appendix I). 

Unfortunately although this sounds an excellent plan in theory very few of 
these patients ever arrive at the Sadr Hospital, probably not more than about 
two per cent. 

We are now by means of these blue tickets keeping a check on the number 
of operation cases which actually do come into the Sadr Hospitals, but even 
though the cost of conveyance is offered to poor patients the percentage who 
arrive is lamentably small. 

Having tried in vain to get the thousands of operable patients our travelling 
dispensaries come across in the villages to go to the Sadr Hospitals, we now 
adopt the following procedure :-the Sub·Assistant Surgeon having arranged a 
date with his supervising medical officer collects such cases as wish for opera
tion at some convenient centre, either in a house lent for the purpose, or, if such 
is not available, in daplars speciaUy built. 

The Supervising Medical Officer operates on these cases, stays a day or two 
afterwards in camp at the place, and then moves on, leaving the Sub-Assistant 
Surgeon in charge of the patients as long as is necessary for the after treatment, 
returning himself to dress important cases when necessary. 

As I believe there is a mistaken idea that we operate on cases, and after 
operation allow lhem to look after themselves not arranging for their after treat· 
ment, I have specially brought out this point. 

Other facts I would like to mention with regard to the operating work done 
by travelling dispensaries are~ . 

(I) 'That our cases ar;iii the first place advised to go to be operated on 
by the Civil Surgeon in the Sadr Hospital, being often offered 
conveyance allowance as an inducement; the great majority how
ever refuse. and these if not operated on at. or in the immediate 
neighbourhood of their own villages, often continue to suffer, die, 
or, in the case of cataract, fall into the hands of the Sattiah or 
.. Lens coucher." of whom, notwithstanding a.11 'our district 
dispensaries, a goodly number still manage to exist. 

(2) The Sub-Assistant Surgeons in charge of travelling dispensaries are 
not "themselves allowed to do cataract operations, these being 

, performed by their Supervising Medical Officers who are officers of 
the Indian Medical Service. (One Sub-Assistant Surgeon has 
received special permission, but he happens to be a man who is 
certified as thoroughly understanding the operation.) 

(3) That the majority of the cases we meet would. if not operated on by 
travelling dispensaries,...ne¥er -go to the Sadr dispensary. 
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I wil~ ~ow describe the actual ~!,-nner in '."bich these travelling dispensaries 
W!lr~. ClV1~ Surgeons or Sup.e~vlsmg Medical Officers in- consultation with 
dlstnct magl~trates draw up .an Itmerary for. each travelling dispensary of from 
a month to SIX weeks' duration. 

Only the larger villages are selected to halt at, the travelling dispensary 
remaining for a period of (rom 5 to 15 days at each place, the. Sub-Assistant 
Surgeon daily visiting the smaller villages within a radius of three to four miles. 
Be submits a weekly report on a special form (see Appendix 2) ~howinO' all 
diseases treated by him during the week. the number of villages visited p~gue 
inoculations performed. description of major operations. number of wells' perman
ganated. etc. This weekly report is submitted to his Supervising Medical Officer 
~r. if he is working with a malarial dispensary, to the Civil Surgeon. They ar~ 
forwarded by these officers to the Chief Plague Officer accompanied. in the case 
of the Supervising Medical Officers. with a diary (see Appendix 3) showing their 
own movements. inspections. plague inoculations done. plague cases treated~ 
operations performed. in short anything of interest such as all {acts ascertained 
regarding the epidemiology and endemiology of plague. cholera outbreaks, and 
aU epidemic diseases, These weekly diaries and reports are forwarded, with any 
remarks he thinks necessary, by the Chief Plague Officer to the Inspector
General of Civil Hospitals. Monthly reports of the work done by each traveni'ng 
dispensary are also submitted on a special form (see Appendix 4). 

A traced district map showing the exact movements of the travelling dispen. 
saries is also submitted monthly to the Chief Plague Officer and by him to the 
Insp!!ctor-General, which. after perusal. is returned to the Supervising Medical 
Officers to be used again. 

A copy or precis of the .weekly diaries is always sent by each supervisin~ 
medical officer to the DistncLMagistrates and Civil Surgeons of all districts in 
which travelling dispensaries work so as to keep them informed as to the exact 
part of the district the travelling dispensary is working in at any time. This is 
most advisable particularly when cholera is prevalent. as the Civil Surgeon can 
always at once move the travelling dispensaries to any villages in which cholera 
has broken out. provided he thinks this advisable. 

We have in these dispensaries also a ready-made form of hospital which is 
always ready for immediate use in famine relief camps. 

No travelling dispensary ordinarily works anywhere within a radius of 5 miles 
from any district dispensary to avoid covering the same ground and thus 
defeating one of the main objects of their existence. namely, the bringing of 
me?ical relief to the outlying tracts which are not supplied with fixed dispen
sanes. 

The great success of these travelling dispensaries is beyond cavil and I feel 
convinced that their extension and development will well repay the expenditure 
involved. 

The Sub-Assistant Surgeons have been granted a very liberal scale of 
allowances, but no horse allowance bas up to this been given them as they rarely 
move more than 5 or 6 miles. Many of them. however. have gurchased ponies 
for themselves and we have now asked Government to sanction a horse allowance 
of Rs. 15 per mensem to such Sub·Assistant Surgeons as are certified as 
possessing a pony-:-their own property: AI.thoug~ s~pplied with a. tent. the Sub
Assistant Surgeon IS frequently entertamed 10 the Villages and. 10 cases where 
he has no offer of hospitality. he can usually occupy the village dharmsala or 
school house i it is however essential that he be ''s~pplied with a tent for use in 
time of plague to avoid any risk .of his contracting the disease. 

One thing I consider absolutely essential to the successful working of 
travelling dispensaries is that_ they should be under good supervision and be 
inspected fairly often. otherwise I would not care ~o answer fo! the work _repo~ted 
as done. I know from experience that the adVice and gUidance of a med,~al 
officer is frequently needed by the Sub.~ssistant .Surgeons 'Yh,? ~eing qUite 
junior men, often fail to show the !D0st rudimentary ,de~s. of dlscIP.llOe at fi,rst, 
they improve however. when w~r~m~ under the sueervlslon of Indian Medical 
Service officers. out of all recogmtlOn 10 a very short time. 

The following table shows at a glan~e th«: numbe~ of pa~ients suffering fr?m 
all kinds of diseases treated by travelhng dispenSaries durmg the year endmg 
30th June_ 1912• 

I 
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Surpervising Medical Officers, in addition. to having all the ins truments and 
English drugs supplied to the Sub-Assistant Surgeons in charge of travelling 
dispensaries, are given the following epuipment. 

A liberal scale of tentage, as these officers have to be continually on tour, 
is most advisable, and the following have been supplied:_ 

1 Swiss cottage tent, 14' X 14', price complete Rs. 60S. 

1- Swiss cottage tent, 12' X 12', price complete Rs. 524. 

These tents are of the special pattern supplied to the United Provinces 
police and are obtained from the Elgin Mills Company, Cawnpore. 

\ I consider however that two 12' X 12' tents would be a more satisfactor 
scale as they are quite large enough and are easier to pitch and cost less t~ 
transport. 

Four servants' shouldaries are also given to each medical officer and one 
shouldari for his clerk; 2 camp tables and 2 camp chairs. 

Each me~ical officer ;s supplied with a pair of pannier~ (A and B obtainable 
from the Medical Stores, Lahore Cantonment), these being of special pattern 
invented by Lieutenant-Colonel O'Gorman, I. M. S. (~ee photo. No. I). 

. Thes.e pannieys are excellent, 'being both light and stron~, they are fitted 
With special contaIners for drug5 and compartments for dressIngs, instruments 
etc., their price per pair being Rs. 7z. ' 

. While the greates~ care has been e~ercised in selecting, and limiting the 
variety of drug,s an? Jnstru.ments ~upphed to the Sub.A~slsta~t Surgeons in 
charge of travellIng dlspensanes, medical officers are supplIed With practically 
anything in the form of drugs they require, except such as are prohibitive in 
price. It is very necessary to limit strictly the variety of drugs supplied to 
travelling dispensaries as the Sub·Assistant Surgeons continually ask for un
necessary drugs, many of which have similar therapeutical action to drug~ already 
supplied; as an instance of this 1 may mention that one man p'articularly asked 
that he be supplied with aspirin, phenacetin, antipyrin, and antlfebrine. 

The following instruments are supplied to each medical officer. 

A special pattf'rn rocket instrument case obtainable from Messrs. Peake 
Allen & Co., Lucknow, containing scalpel, bistoury, dissecting forceps, surgical 
scissors, clinical thermometer, 2 Spencer Wells' forceps, director, soft metal probe, 
needles and ligatures, price complete Rs. 22. 

As these officers have splendid opportunities for doing a considerable amount 
of eye surgery, a five guinea set of eye instruments has been supplied to each 
(Weiss's instrument catalogue, No. 4456) j these are obtained (rom the Medical 
Stores, Madras. 

A central godown has been opened in Lucknow'in order to enable us to stock 
and supply at once urgent replacements and requirements for travelling dispen
saries such as urgent requisitions for all drugs, special tablOids and pills not 
stocked by Medical Stores which travelling dispensaries are supplied with, all 
spare parts for plague inoculation outfit, plague vaccine, stationery, special 
plague pills, etc. 

Full details of the complete equipment supplied to each travelling dispensarl 
are given in Appendix 6, I therefore propose here only to discuss briefly practi
cal points with regard to certain articles which we have found useful. 

As regards tents for the use of the Sub-Assistant Surgeons, I consider that 
the best scale would be to supply each man with one living tent for himself, the 
tent recommended being the officer's Bo·lb. tent (field service pattern) obtainable 
from the Elgin Mills, Cawnpor:e, price Rs. 120 each. 

One servant's . pal 10' X 8' is required for his khalasi and servant. 

When our travelling dispensaries were started I worked out a specially 
designed box and haversack suitable for carrying our drugs in pill, tablet, and 
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ointment form (see photos. II, III and IV). 1hese have not been imploved upon 
and have proved to be quite suitable in every way. 

The first thing to be decided on was, were we going to have wet drugs in 
any form or should we limit ourselves entirely to pills, tablets, and ointments? 
We decided on the latter as more suitable, being lighter and more compact, thus 
ensuring greater facility of transport. 

This I consider a most important point as in the rains many parts of this 
provir.ce are quite impossible for bullock carts to get over, and if the equipment 
required bullock carts for transport, our travelling dispensaries would olten be 
unable to move, as it is, the whole dispensary can always be carried on the heads 
of a few coolies. Again if bullock carts were always necessary during transit, 
the Sub-Assistant Surgeon-s would undoubtedly often have great difficulty in 
obtaining such, particularly during sowing and harvesting times. 

I thought that the actual cost of the drugs we required, in pill and tablet 
form, would be roughly from 20 per cent. to 25 per cent. more expensive than wet 
drugs, but considered that We would save at least this amount on transport, waste 
due to frequent bottle breakages, etc., also the fact that compoundt:rs are 
unnecessary as all dispensing is thereby done away with. 

Of course no budget would stand the purchase of tabloids, etc, at the retail 
prices they are sold by small local chemists, so we asked the big manufacturing 
chemists to quote for large quantities of any drugs we required which were not 
stocked by the Medical Store Dep6ts. Tht: quotations received were remarkedly 
low, and I found that we could actually adopt this dry system of drugs through
out, probably at a lo\\er cost than if we used the more cumbersome wet drug 
system. When 1 mention that we obtain several of the drugs we use in tablet 
form at a rate of less than Rs. 2 per 1,000 this will be understood. 

The retail rates charged on small quantities of these drugs appear to be 
out of all comparison with the manufacturers' cost of outturn. A retail chemist 
charges R e. I for a bottle containing 25 aspirin tabloids, we get exactly the same 
article in the form of Aceto Salicylic Acid made for our travelling dispensaries by 
the Medical Store DepOt, Madras, in tablet form at about Rs. 4 per 1,000 or 40 
times cheaper. 

Travelling Dispensaries ordin:uily carry 25 varieties of drugs in pill, tablet 
or ointment form (VIde Appendix VI). 

The medicine box we supply is shown in photo. No. I r, and is a plain wooden 
box 2 feet long, Ii feet wide and It feet'high, which can be made by any mlstr; 
at a cost of about five rupees. 

Originally we used empty Cad bury's chocolate tins as drug containers, pur
chasing these from the native bazaars in Lucknow, Cawnpore and Meerut. 
Having very soon exhausted the available supply we had similar tins, but 
enamalled with Ripolin inside and out, and of two kinds, cylindrical and rectangu
lar, made by J. Johnson & Co., Aligarh. (See foreground of photo. VI.) 

Enamelling the inside of the tins does away with the possibility of any che
mical action taking place between the tin and such a arug as tablet Hydrarg 
Perchloride. The special type of lid supplied with Cadbury's chocolate tins is 
of advantage as being both air-tight '!ond dust-poof. 

This wooden medicine box contains, as shown by photo. No. II, a lift-out 
tray divided by partitions into 16 compartments, each to contain Olle tin. Under 
this t~ay th~ mai!l.body of the box is used for carrying ointments, dressings, etc., 
one Side bemg divided up so as to carry 3 quart bottles, one containing rum (a 
useful stimulant for plague cases), a second castor oil, the third carbolic acid. 

We now propose adopting an improved form of medicine box built on the 
same pattern for us by Messrs. Allibhoy Valleji of Multan and supplied at Rs. 38 
each. 

This box is strongly made of varnished wood bound with iron bands, the lift
C)ut tray being made of tin, and having a space 4 for carrying instruments at one . 
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side,. the compartments for holding the 3 q ~art bottles-also lift out and are made 
of .tm. (See photos. 5 and 6 i also dla~rams on plate VII) A d 
ordl!lary wooden box of the satne dimensions is also suppli d t secon 
stationery, etc. e 0 carry 

. Each Sub-~ssistant Surgeon is given a small leather handbag to carr h' 
dally supply of dressings when The visits outlying villages (see photo. No. II) ; rhe~! 
we obtam from the North- West Tannery Company, Cawnpore at act f 
Rs. 10 each. ' os 0 

The details of the special type of haversack we use are so well shown 'n 
photos II I and IV and in diagrams on plate V III, that any further .description is 
un~eces~,,:ry except to state that ~here is a compartment at the base of the cen
tral partitIOn to carry the pocket Instrument c~se supplied, also a third row of 
sp<l;ces for bottl~s alon~ the base of the .post~nor aspect of the central partition. 
This haversack IS obtamed from the Elgm Mills Company, Cawnpore, price Rs. 8 
each. . 

A khalasi carries the haversack and handbag when the Sub-Assistant Sur
geon makes his daily visits to outlying villages. 

. In addition to the above each man is supplied with a complete plague inocu
latIOn outfit. 

The life of the Sub-As~istant Surgeons on this duty is a particularly hard 
and strenuous one, in addition to which there is the continual absence from their 
families. 

Endeavouring to make things ea&ier w~ are now experimenting with a form 
of caravan, details of which are shown in diagrams on plate IX. 

This caravan, or" Ka1'anchi" is strongly, though lightly, made and can 
easily be dTawn by a pair of bullocks. The roof is surrounded with iron rails to 
enable the boxes and personal luggage of the Sub-Assistant Surgeon to be 
Toped on. At the sides are jhilmils which can be opened at will. One each 
side are spacious lockers, which when shut, form seats. A double hinged 
seat is supplied to one of these lockers which, when let down at night, 
completely closes in the well of the Karanchi, thus forming a flush sur
face ot the whole inside, on which if necessary, owing to the prevalence of 
plague or cholera, the Sub-Assistant Surgeon can sleep. 

A seat also runs across the front of the inside of the Koranchi where a space 
has been left on which the medicine boxes can be carried. Above the entrance 
door at the back a canvas sheet is rolled up which, when opened out and supported 
by a couple of bamboo poles, forms a kind of verandah under which the Sub
Assistant Surgeon can work. 

The cost of this Karanchiwill probably work out at about Rs. 150 each, but 
if the two experimental ones we propose starting with, prove successful, they will 
enable us to do away with the necessity for any tentage for the Sub-AssIstant 
Surgeons. 

The cost of transit will also be very small as this will only mean a pair of 
bullocks for a short stage 3 or 4 times a month. 

Hundreds of thousands of pamphlets and leaflets, on various diseases care
fully selected and written in the simplest maf}l~erJ have been issued through the 
medium of travelling dispensaries. 

Copies of the following are attached:-

Leaflets on plague, its cause and prevention (Appendix 7). 

Plague pamphlets (illustrated) (Appendix 8). 

Leaflet advocating evacuation (Appendix 9). 
* 



9 

Leaflet on malaria (Appendix 10). 
Il1ustrated posters on malaria (Appendix II). 
Leaflets on cholera (Appendix J 2). 
Leaflets on small-pox (Appendix 13). 
Leaflets on consumption (Appendix 14). 

As it was found that the villagers, when given a white tablet, were dissatis
fied, thinking all such to be quinine, we now supply these in various colours, blue, 
green, yellow, etc. 

We have discarded tablet Blaud Co. for a more stable tonic tabloid which 
Messrs. Burroughs and Wellcome have supplied to our own formula. 

R/ 
Ferri et ammonii citratis grs. III. 

Quinine sulphatis gr. I. 

Extract cascara 1 
E t • ta, a. 

x ract gentian J 
gr. }. 

A special stimulant pill for plagl1e is also supplied consisting of

R/ 
Ammonii carbonas grs. 3l. 
Pulv Digitalis gr ••• 

(physiologically standardised) 

Strychni~ce, Phosphas gr. 8\' 
All supervising medical officers have reported well on the resu1ts following 

the administration of the above pill, but owing to the formation of a sub-carbonate 
of ammonia, any but fresh stock is useless. 

Most of our instruments and drugs we now obtain direct from the Medical 
Store Dep6t, Madras, the greater part of the latter being manufactured there at a 
minimum cost. 

This we have found most satisfactory, the drugs being invariably fresh and 
all orders very promptly executed. 

The bazaar drugs shown in Appendix VI are also supplied and their use is 
being gradually extended wherever the travelling dispensaries have already estab
lished a reputation i these are periodically made up at Supervising Medical 
Officers' head-quarters by compounders. 

Personnel and a'nnual recurring cost of our traveZling dispensaries. 

I.-SuperDising Medical Officers. 

These officers average say 6 years' service and receive the consolidated rate 
of pay for Indian Medical Service officers on plague duty as laid down in 
Secretary of State's No. 60 (Revenue), dated the 8th May 1908-this for an 
officer of 5 to 7 years' service is Rs. 800 per memem. Average travelling allow" 
ance Rs. 150 per mensem. .. 

Staff of Supel'vising Medical 0 lficers. 
Rs: 
25 pet mensem. 

=15 JJ 't 

One clerk 011 

Average travelling allowance of clerk under Civil Service 
Regulations ... ... 

Two peons OD ... 7 " " Average travelling allowance =5 " " Two khalasis on ... ... 6 
" ,I 

A verage t~~!e!ling allowanc~ ... ... ••• .:-:S " " 
47 
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ll.-Suhordinate s,l'aff. 

Alonthly pay and allowances oj Sd-Assistant Surgeon :-

Rs. 

Par of 4th grade Sub-Assistant Surgeon 30 

Local allowance ~.. 25 

Travelling allowance under Civil Service Regulations 
average 15 

Kbalasi for Sub-Assistant Surgeon on 

Average travelling allowance 

Total 70 

6 per mensem. 

3 

The cost Pe." annum '!I rmlning one travelling dispensa,y

Rs. 

Pay -and allowances of Sub-Assistant Surgeon as detailed 
above at Rs. 70 per mens em 840 

Pay and travelling allowance of khalasi 108 

Cost of medicines excluding quinine at Rs. 60 per mensem 72Q 

Carriage of medicines, tentage, etc., average at Rs. 20 per 
mensem 240 

Contingent and miscellaneous charges ... 120 -
Total 2,018 

or say Rs. 2,100 per annum foi' each tr.welling dispensary. 

'to t~~s shoul,d be added the cost of quinine (tablets grs. III) at Rs. 10 per 
Ib.-a.b-out Rs. 300 per annum. 

'rhe cost of quinine must necessarily be a variable one as the quantity used, 
depending entirely as it does on the prevalance or otherwise of malaria in epidemic 
form, cannot be forecasted. -

In the 'event of malari;t existing in epidemic form the cost of quinine over 
;lnd above tbe quantity mentioned has to be borne by district boards i the same 
'applres in the case of permanganate of potash used in disinfecting wells in 
districts where cholera exists in epidemic form. 

Our travelling dispensaries are now in the third year of their existence and 
it is mqst satisfactory to note that, not only has there been no decline in their 
popularity, but as stated in the Government Resolution on the Hon'ble 
Colonel Manifold's plague report for 1911-12 "a particularly gratifying feature 
it:t the reports on their working is the abundant testimony to their popularity 
wlfh alh:1a!ses." 

a'he District Boards of several districts have offered to meet the cost of 
ma,jQtairllng, a dispensary fioro' their own funds, and following the departure of a 
dispensary, petitions have been received from the people asking for the opening 
of a permanent dispensary, the funds for which they have in some cases volun
tarily subscribed. Th~ Lieutenant-Governor is convinced that these dispensaries 
constitute a most important departure in medical administration, and that their 
f~t~re development and extension will well repay the expenditure involved. 



ALL-INDIA SANITARY. CONFERENCE 
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Anti.Mala.rial ~easur8s-Itinerating Dispensaries. 

By the Hon'ble Sargeon-General W _ B. BD~lIIAH, C.S.I., lI.D., I.M.S., 

Surgeon-General with tIts Governrnent of Matlrtu. 

This measure for the prevention of malaria has .been tried in the GOdavari 
district of the Madras Presidency for the past two years with, I fear, but a scant 
measure of success. • 

The operations were confined to two portions of the Chodaveram division of the 
Godavari district, which were mapped out and systematically visited by two Sub
A~fistant-8urgeons each working inderendently with a travelling dispensary. The 
vi11ages in each p(IItion were to be visited every two months. Those suffering from 
fever to be heated with quinine, and enough of the drug left behind for prophylactio
use during the abeence of the dispensary. 

The WOIk resolved itself into the administration of quinine, and the putting 
forward of recommendations for the filling in of hollows. 

No attempt was made to explain to tbe people in a simple and interesting 
manner the cause of m,alaria, !Jor was instruction in its prevention given. 

Probably the Sub-Assistant Surgeons were not in a position to do this, for they 
w€lre not provided with apparatus for deo,lOnstration nor with diagrams or lanterns 
and slides for this purpose. It is clear that they did not appreciate the matter of 
prevention themselves, for they both became so ill that the tours, for this reason, 
ended on 31st December 1910, haviIlg lasted only fonr months instead of six, as 
originally planned. 

l'he District Medical and Sanitary Officer under whom the work was carried 
out rf'ports that the quinine was mainly appreciated by plain dwellers temporarily 
residing in the Hill Tract~, rather than by the hill people for whom it was intended. 
It w8slikewise found that quinine left behind in villages was not much used by the
people ~hE'n free (If fever, and in some inst8lJces was thrown away after the departure
of the dIspensary. 

The District Medical and Sanitary Officer believes that the small success of the 
trial was due to the ill·health of the Sub-Assistant Su;geons, to the difficulty of 
travelling ~n a wild and hilly country devoid of roads, and to the smallness of the

villagt's. 
'rhe results obtained were very disappointing. The nUmber of villages visited 

during the four months wlijJ HI, and the splenic index reported was 39'2 per cent_ 
Yet the numbers allowing themselves to be treated were disappointingly small. The
actual totals were-

470 treated for malaria. 
728 ., .. spleen. 

2.226 .. prophylacticallJ. 

Grand total ••• 3,424 

It therefore appears that in each village onIy-
s'a persons were treated for malari .... 
S'l n .. .. .. spleen. 

15'7 u n u prophylactically. 

In the folluwing year the dispensaries worked in the same part of the district from. 
&ptember 1911 to the end of January 1912. The total number of villllo~S visited 
was 136 and the number of patients treated for fever 107. Those treated 
propbylact~cally numbered 5,767. 
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It will be seen that the results are only slightly better than in the previous 
'year. The number of fever cases treated in each village averaged less than one 
person (actual 0'78) and is even fewer than iu the previous year. 

The number of persons treated prophylactically is however higher, being 4:2'4-
for each village. This seems a disappointing result of the work of two men for fi va 
months; working out, as it dees, at about twenty-three cases each a day, taking 
twenty-five working days in the month. 

With this practical experience before us, the Sanitary Commissioner and I have 
-drawn up a scheme on the following lines and submitted it to Government for sanc
tion and we should be obliged if delegates who have had greater experience than 
-ourselves would discuss this important matter with a view to perfect the design. 

We believe that these .travelling dispensaries should .... be much more than mere 
·drug dispensing concerns. Th~y ought to be used to diffuse knowledge among the 
villagers with regard to the cause and pre,vention of malaria. 

For this purpose the 'Sub-As~istant Surgeons appointed should be carefully 
-trained and selected. They should go through a course of instruction under the 
Malaria Expert, in the life history of the mosquito and the malaria parasite. They 
-should be taught to distinguish between the malaria-bearing and the harmless 
mosquitoes. They should be drilled in the life history of the malaria parasite in 
man and in the mosquito. They should be shown these things and made to 6elieve 
in them, so that they may become enthusiastic in convincing others. They should 
likewise receive instruction in taking the splenic index, and in making a census of 
fever cases. 

In the matter of prevention they should be taught the proper use of the 
mosquito net, and how to give quinine in the best manner. 

They must be given a lantern and slides, and attractive diagrams, and instruoted 
.in the art of the popular lecturer. This would enable them to give lantern lectures 
in the evening at the village cha vadi. 

Lastly they, should be provided with nets and other apparatus for catching 
larvre to enable them to dAmonstrate to the villagers that mosquitoes really do 
'ilriginate from the "wrigglers" in the pools. This latte~ plan was tried with 
>considerable success on the lands of the Improvement Trust In Bombay by Mr. Orr, 
-the CQ.air~n of that body. 
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ALL·INDIA SANITARY CONFERENCE, MADRAS--NOVE
MBER 1912. 

The Annual reappearance of Plague. 

LI~UTENANT·COLONEL S. BROWNING-SMITH, I.M.S., CHIEF 
PLAGUE MEDICAL OFFICER! PUNJAI!. 

DEFINITION. 

In the Punjab the annual epidemic of plague is at its height in March, April 
and May, and during the last mentioned month, with the advent of hot-weather 
conditions, rapidly declines until by the middle of August very few, if any, signs 
of active infection remain j a little later an increase shows the beginning of the 
next visitation. From the experience gained from watching the onset of several 
epidemics and from facts gathered from a careful and detailed investigaticn of every 
infection in the latter half of 1908, a particularly favourable time for accurate inquiry, 
I attempted to show in a paper read before the Bombay Medical Congress, 1910, 
that the annual visitation in the Punjab had its principal origins, not in the few 
places where plague lingered on into the summer, which as a rule were of 
minor importance, but in numbers of places wqere active signs of infection, r"t 
mortality and human plague, reappeared after a longer or shorter interval during 
whiCh no such signs were apparent and where no fresh importation of plague had 
taken place. A summary of this paper is given in the appendix. In part I of 
this paper it is prpposed to make a critical examination of the facts in connection 
with the appearance of plague in the autumn of 191 I, and in part II to discuss 
generally this phenomenon in the light gained by the present and past investi
gation. 

PART I 

The present inquiry. 

During the latter half of the year 1911, owing to the partial failure and late 
arrival of the monsoon, the autumnal increase in plague was much less than usual. 
and, with only a comparatively small number of localities showing infection, it 
was possible to investigate all plague appearances between the I st August and 
the 15th December in detail with the object of determining to what extent those 
plaCes showing plague infection persisting throughout the summer were responsi
ble for the subsequent epidemic. - A particular interest attaches to this inquiry 
from the unusu~l occurrence of a considerable epidemic, which was in active pro
gress throughout the summer in a large town, Rawalpindi, on the main line of 
railway. The cases and deaths from plague recorded every week in each dis
trict and native state in the province are tabulated in StateJ'!lent I attached, and 
it will be clearly seen that in the majority of districts the gaps of freedom are con
sidefable and extend to mtmths in the case of southern districts such as Delhi 
Hissar, Rohtak and Gurgaon, where hot weather conditions are established 
earlier and are more prolonged than in the north j these figures are those notified 
weekly by the official reporting agency, but corrected, as far as possible, by the 
investigations of the plague medical staff 

Persistence of plague tlzrouglzouOhe. summer of If}TI, and diffusion 0/ i1lfection 
therejrom (Statement II and map A.> -

Places which showed actual signs of the presence of infection practically 
continuously throughout the summer were only three in number~ (see Statement 
11 (a), Rawalpindi City, and two villages, Narot in the Gurdaspur district and 
Mallupota in the Jullundur district. 

(I) Rawalpindi City and the adjoining cantonment. The district was 
infected in the spring and five cases were imported into the city .• three from the 
district, one from LyaUpur and one from Gujrat in the Jatter half of April j the 



first indigenous case o,ccurred on the 6th May,--1n connection probably with the' 
Gujrat infection i from that time the epidemic continued throughout theosummer 
and winter, and 596 cases with 393 deaths were reported up to the 15th Decem
ber j Rawalpindi, therefore, constituted an active plague centre throughout the 
quiescent period and although in the hot mQnths cases were few, in only one 
week was there no report of plague (see Statement I). . 

(2) Mallupota, Jullu1zdur disfrict.-A village of 1,027 inhabitants four 
cases and three deaths occurred here between 4th April, and 22nd Jun~ rat 
mortality was noticed at intervals during the hot weather and on November'17t h 
a h\lman case occurred, and &ixteen further cases with 7 deaths between this 
da,te ~nd tht; 15th December. Although the history of rat ~ortality is indefinite, 
thiS may be taken to be one of those cases where persistence of infection 
thr~)Ughou~ the quiesc~nt period is marked by occ~sional observable rat mortality, 
ThiS type IS comparatively uncommon compared with those places where persist
ence is not so marked, but is a link between the continuous epidemic type Rawal-
pindi, and those cases where there is a gap of apparent freedom. ' 

(3) Narot, Gurdaspur districl.-A village of 844 inhabitants; an epidemic 
occurred here in April and May, rat mortality is said to have been noticed in 
June, July and August, and again in October, the first human case occurred on 

. 5
0

th November, only six cases in all with four deaths j there was no extension 
from this centre. In this instance there was a period of some weeks when no 
rat mortality was observed. 

The above were the only three places in the Punjab where the persistence 
of infection, as evidence by the recog nz"ttOn 0/ rat mortality and human plague 
or both, was located j the inquiry will now be directed to ascertaining to what 
extent these centres led to the annual epidemic in the province by diffusion of 
infection through importation. 

ImfJortaHo1t from these persistent centres.-Of the three centres, Narot 
may be at once dismissed, the autumn epidemic was very slight and no spread 
of infection took place from it to other localities i the Manupotl epideTnic only 
led to the infection of one village, Kaleran, about a mile distant from it i there 
remains then only the town of Rawalpindi in the extreme north of the province. 

Up to the iI5th1)ecember, forty-eight cases qf plague are known to have 
been exported from Rawalpindi to other parts of the province. It is of course 
known that a p~rson may carry infection from one place to another without actu
ally suffering from or incubating the disease at the time, but it is also well re
cognised that these cases are in the minority, and in the majority of instances 
the carrier himself is attacked j actual imported cases of plague may therefore 
be t::l.ken as a fairly accurate index of the extent and direction of the diffusion of 
plague from an infected centre. In this respect map A shows v~ry typically what 
generally occurs. In the first place there is diffusion into the surrounding country 
spreading out from the centre both by road and by rail, up to the river Jhelum, 
but beyond this river, diffusion by road is checked, and is then only marked 
along the lines of rail, gradually decreasing in intensity with the distance from 
Rawalpindi i of the 48 cases, 28 were imported into the surrounding country 
between the rivers Indus and Jh'elum, including three to p'aces on the railway 
south of the Jhelum river, 15 were to places on the line of rail, and the remaining 
five to places near the line. Where the centre is not on the railway, diffusion by 
rail is less marked and may be said to vary inversely with the distance of centre 
from the railway. Up to December 15th these forty-eight plague cases had led 
to indigenous cases and an epidemic in only two instances. 

(I) Saman, a village in the Attock district, population J ,189. A pneumonic
case imported from Rawalpindi on 1st November, led to a short and sharp out
break entirely of pneumonic plague, eleven cases all of which were fatal. The 
epidemic was soon over and no places were infected from this centre. 

(2) Khushab, a town on the railwaJ: and on the nortb ba~k of the river 
Jhelum infected on 25th November by an Imported case of bubome plague; three 
indigenous cases following this importation had occur jed up to the 15th 
December. 
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One other infection is attributed to Rawalpindi, and in this case the carrier 
was not attacked by the disease, the facts are as follows :-

(3) Ka~ira?adJ Guj rat ~istrict, .population 3, II 9. Two persons travelled 
from Rawalpmdl to Baballddm by rail and from the latter place to Kadirabad 
by country cart; the driver of this cart was attacked by plague on 8th December 
1911, apd other cases among his family followed; up to 15th December ten 
cases, all fatal, had occurred; infection had not spread to any- ot her place. 

By the 15th December 1911, as the result of persistence of infection 
throughout the summer as evidenced by human caseSi and rat mortality, there were 
therefore five epidemics in progress, firstly' Rawalpindi and its two derivatives, 
Khushab and Kadirabad, secondly Mallupota and its extension, Kaleran. 

But a reference to Statement I shows that at this tim~ plague was being 
reported from eighteen districts of the province, extending to its southernmost 
limits, and that, in spite of an active epidemic in progress in Rawalpindi since 
May, and a considerable exportation of plague infection from this centre, the 
whole tract of country between the rivers Indus and Jhelum, containing the dis
tricts of Rawalpindi, Attock and Jhelum and part of Shahpur, remained free of 
infection except for one place, Khushab, where four cases of plague had occurred. 
(Map A). 

The conclusion is therefore natural, indeed it is inevitable, that the provin ... 
cial epidemic was not the result solely of these infections which were observed 
to persist through the summer, as a matter of fact, such infections had caused but 
a very small proportion of this epidemic, and the origins of the greater proportion 
must be looked for elsewhere; they either lay in J:he importation of plague from 
without the province or in the appearance of infection within, with no importa
tion of infection to account for it. 

InfEction {rom outside the province.-Tencasesof plague were imported into 
the province from outside i one from Dehra Dun in the United Provinces to a 
village Jando Singha (near rail) in the Jullundur district, one from Bhilsa to 
Gujrat tOW11 (on rail), two from Bhopal to Hodal (on rail), two from 
Hyderabad to Narnaul (on rail), one from Hyderabad to Nawazpura (near 
rail); none of rhese seven cases led to any further infection. Three cases 
were imported from the Jammu State into villages on the adjoining border of 
the Sialkot district, leading to the infection of a group of six Villages close 
together,-Balipur, 'Chak Binjra Gujran, Kundal Khalka, Kashinand, Dalliwali 
and Darya Biddar-and also of another village on the border, Khoji Chak, at 
some distance from this group. No other infection could be traced from these, 
they are included in Map B, and this map clearly shows that epidemic plague, 
caused by impprtation from outside the province, was limited to a small part of 
the extreme border of the province and up to 15th December was strictly localiz
ed and had not spread any distance into the interior. 

Sporadic cases during the quiescent period.-A certain numher of isolated 
cases of plague occurred during the hot weather in place.s which, except in one 
instance, had been apparently free from infection for some time; a list of these 
is given in Statement III ; in one place there were two such cases, in the others 
only one i in no instance was any further infection observed up to. 15th December 
and no diffusion of infection was traced to them. Cases of thiS sort are not 
infrequent, a single plague case or slight rat mortality occurring in a place which 
has been apparently free for some time and indicating that infection still persists~ 
these cases may be dismisseq with the remark that in only one instance did they 
appear to have any connection with subsequent infections and in that solitary 
instance to only a single contact case, they are therefore unimportant j the inter
val between these cases and the previous epidemics was generally long, they 
indicate that infection is persisting in spite of the absence of apparent signs, but 
as they were not followed by epidemic plague in the autumn they may be taken 
to be the last flickerings of the spring epidemic. The sporadic cases are shown· 
in Map B. 

Autt.mnal reappearance 1911, (Statement V and Map B.)-The infections 
that have been discussed were, however. but a small proportion of the total 
number of localities affected by plague by the end of the year j from August 
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o~wards p!ague was repo~ted fro m a . large n~un_ber of places where investigation 
falle~ to d~scover any eVlden~e of Importat~on from active centres, not anI 
defimte eVidence but also eYldence of any connection whatever with other inf~c{. 
ed.plac~s; wherever co~nectl0l'! has see.med remotely probable the cause of the 
epidemic has been ascnbed to Import~tlOn. Th.e fol.Io~ing is a brief summary of 
the course of events always excepting the epIdemic In Rawalpindi City in the 
extreme ~orth.; by the end of August th: only districts that continued to 
report e~ldemlc plague, t~e ends of the prevIous seas~nal epidemic, were Sialkot 
and Amntsa.r and by the .mlddle of A.ugust these were at an end; with the exception 
of the f.ew smgle sporadIC cases which led to ~o .further evidence of the disease 
~~d which have already I been referred to, no dlstnct was affected with epidemic 
plabue up to the end of September when the first reappearance was reported from 
the district of Gurdaspur, central Punjab i during October plague reappeared 
wit? no importfltion to account for it in the districts of Gurgaon, Montgomery, 
GUJranwala, HIssar, Rohtak and Karnal i by the end of November fifteen districts 
all over the Punjab were reporting ~ndigenous cases i this almost simultaneous 
reappearance of epidemic plague, each infection slight in itself all over the 
central and southern Punjab is a particularly significant fact which should be 
carefully noted, plague never spread in the Punjab in this way as a result of 
importati~n al~ne i ~etwee!l the 1st August a~~ , st.h December .plague had re
appeared In thIrty-eIght widely separate localttles wIthout any evdence of impor. 
tation to account for it, and had spread by importation from these to eleven 
other localities; in all cases these reappear_ances were in villages distant from the 
railway line and in no case did such appearance occur in a town or village where 
there was a railway station. A list of these reappearances, ",ith no importation 
to account for them is given in Statement V (a) and a list of places infected from 
these by importation in Statement V (b) and (e). 

A comparison of maps A a1zd B.- Map A shows all the infections in the 
province that could be traced to those places where active .signs of plague persist
ed during the quiescent period i Map B. on the other hand shows the infections 
that could not be traced to this source, and includes sporadic cases, and infec
tion imported from outside the province. The maps show the whole area of the 
Punjab plains which is annually affected by plague; the north. eastern border of these 
plains is formed by the line of the lower -Himalayas, extending from M urree on 
the north, extending through Jammu State and forming the edges of the Sialkot, 
Gurdaspur,. Hoshiarpur an~ Amba!a districts: plague has not yet spread in these 
hills; that part of the plams not lOcluded on the left of the maps has been but 
very slightly affected. A comparison of these two maps shows in a most striking 
way some very important facts; it will be noticed on the one hand in Map A 
that the active centre for the exportation of plague infection, Rawalpindi City, 
is situated in the far north of the province and that such exportation follows 
perfectly typ~cal natural linei, by road and rail into the surrounding country 
until the river Jhelum is reached beyond which it is limited to places on the 
line of railway or its neighbourhood. On the other hand Map B, the places 
where epidemic plague reappeared in the autumn, were principally in the central 
and southern parts of the province, and, moreover, such reappearances 
were generally in villages remote from the railway and from each other; this 
factor of remoteness would be much more apparent if the maps were drawn to 
a larger scale-it should be temembered that the scale is I inch to 52 miles. A 
glance at the two maps should b.e sufficient to dispose o~ th~ !a1l2cy, a fallacy 
at any rate as regards the- Punjab, that the annual epIdemIC IS solely to be 
attributed to those places where rat mortality, that is to say observable rat 
mortality and human plague persists throughout the quiescent period and to 
the diffusion therefrom by impoltation •. Were this true, at the end of 1911, 
epidemic plague should be principally in evidence in the Rawalpindi and .neigh. 
bouring districts of Jhelum and Attock, and, south of the river Jhelum, 10 the 
more important places along the railway line with areas of diffusion ~ound the~1 
exactly the .contrary to what <tctually occurred •. A ~la!lce forwa!d ~ak.es thIS 
still more eVIdent, for at the end of March the epidemIC In RawaJplOdl CIty was 
flickering to its end and the whole area between the rivers Indus and Jhelum was 
free from plague except the small town of Khushab and two neighbouring viI· 
lages, and the maximum of infection was in the central and southern districts. 
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The only arguments that can be raised against the truth of these epidemio
logical facts are either (a) that certain sources of infection where plague persist
ed through lhe sun.mer had escaped observation, or (6) that some factor other 
than importation by the human agent was at work. Such arguments hardly need 
refutation, b~l i~ may be said that i; the first c~se (~I it is not reasonable to sup
pose that while In the north a large number ot mfectlOns were discovered (in the 
majority of instances single imported cases) and all were~traced to their origin 
in the south in a I:lfge number of cases, mostly epidemics. the source of infectiort 
was overlooked, the reporting and investigating agency being the same in both 
cas~s ; in the second case (h), presuming the importation of plague by some 
undiscovered factor, it would be necessary in order to fit the fact' disclosed by 
the two maps, to admit that the better and closer the communication with the 
infecting centre the less this factor was operative. 

The Delhi Area. 

A full list of the places where signs of infection reappeared after an inter
val of app"rent fret::dom, without any fresh importation to account for it, is given 
in Statement V (a). It is not intended in this-inquiry to give a detailed account 
of each separate in1ection j the salient facts are the same everywhere and it will 
be sufficient for the purpose if a close examination is made of a particular area j 

the tract of country round Delhi is eminently suitable for the purpose. In view of 
the Coronation Durbar at Delhi, special operations were undertaken in the sur
roundmg country during J gIl; this tract of country containing a population of 
some one and a half millions, consisted. of the three revenue sub-divisIOns of the 
Delhi district and the five contiguous revenue sub-divisions, parts of the Gurgaon, 
Rohtak and Karnal districts i the special plague staff consisted of one Indiah 
Medical Service officer, one Civil Assistant Surgeon, and one Sub-Assistant 
Surgeon with subordinate staff for each of these eight sub-divisions, also one 
Indian Medical Service officer for the Durbar area. With such a staff it was 
possible to keep this part of the country under very close observation and care
fully watch the end of the 19!O-1l epidemic, the quiescent period during the 
summer and the beginnings of the epidemic of Ig! 1-12 j the attention of the 
civil staff was specially directed to the impoJtance of reporting at once all plague 
occurrences including suspicious human cases and rat mortality, moreover sub
stantial rewards were freely offered to anyone giving_ informa.tion. Judging 
from the reports received. even of single rats which had met fatal ends from 
meeting a cat or falling down a well, 1 believe that no plague occurrence can 
have escaped notice i many cases were reported which on investigation were 
proved not to be plague, they were usually cases of secondary glandular enlarge
ment following septic wounds. This area is shaded in Map B. 

The following is a summary of the plague occurrences in this area during 
the quiescent period and up to December Ijth Igil :-

The last case from this area was reported at the end of June. 

On 2gth July, a beggar was brought unconscious to the general hospital in 
Delhi City and was removed to the plague hospital where he died i 4t appeared 
that he did not belong to the town and it could not be discovered where he 
had come from j although this case was reported as plague it is very doubtful if 
it was so. 

On September 5th, a plague cas\! was imported from Bhopal into Hodal, a 
town on the rail, just outside the area, and on September 24th another from 
Bhopal in~o the same town. 

On October 17th, a case of plague was imported from Rawalpindi to Behora 
Kalan, a village in the Gurgaon district, the case and contacts were .isolated 
and not allowed to enter the village. 

On October 21st, a case of plague was imported into Delhi City, the man 
was from Rawalpindi but was convalescent having stopped for some days 
tn route at Amtitsar City. 

9:aSC 49 
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On October ,24th" a case of, plague from, Rawalpindi, moribund, was dis
covered at Jatauh, a railway station, Gurgaon district. 

lhe above are the only cases of plague-known to have occurred in this area 
between the end of June and the .midd~e of October, they were all imported and 
none of t~em led to any furthe; tnf~ctlon, they had no connection whatever with 
the followmg appearances of epidemic plague. 

On the 14th October, the first case of an epidemic occurred at Khajirka 
~urgaon district j on the 26th October, an epidemic began at Narah, Karnai 
district j on the same date another started at Pakasma in the Rohtak district 
w,hich imported infection into the neighbouring village. of Bhalot, half a mil~ 
~istant, on November 20th; on the 2nd December an epidemic started in Bakar
tvala, Delhi dist~ict, These were the. only five epidemics in this area ur to 15th 
December, and 111 four of them no eVidence whatever could be found 0 importa
tion. A reference to the map shows that these four reappearances were widely 
separated from each other, each in fact was in a different district and no trace 
of any connection between them c;:ould be discovered or between them and the 
imported cases noted above, or between them and other infections in the pro
vince; nOrle of them were on the railway line. 

(I) Khajirka, a small village of 65 t inhabitants, about four miles from the 
town of Palwal (rail). This village was not infected during the previous season 
but the neighbouri~g large village of Alawalpur suffered a .severe epidemic, th~ 
last death occurring on the 31st May 19' I. Rat mortahty was first noticed in 
Khajirka on the I st October 1911 and the first case of plague appeared on the 
'14th of the same month j by the 15th December some forty deaths had occurred. 
No spread of infection took place from this centre, one case only being ex
po~ted and that to the village Alawalpur on 20th November; no epidelnic result
ed from this case. T here was absolutely no evidence of importation of infection 
from outside, and it must be remembered that the movements of the inhabi
tants of these small villages and the arrival of people, beggars, relatives, etc .• from 
outside is very accurately 'known; moreover the only places in the province where 
plague was epidemic when rat mortality started in Khajirka at the beginning of 
October, were (a) Basso.Kotand Shahp'Jr Jagan, villages in the Gurdaspur district 
(not on rail) at least 300 miles distant, and (6) Rawalpindi City, some 500 miles 
to the nortb; it is quite impossible for infection to have been imported from these 
places without being traced. 

The only explanation, therefore, for this reappearance of plague and almost 
,certainly the true one, is that infeclion was imported in th;: spring from the 
neighbouring village of Alawalpur, and that, although this was marked by no rat 
mQrtality or plague cases (not even an imported one) the rats then became in
fected, 'but there were no signs of this infection throughout the summer. and it was 
not until the conditions for plague became favourable in the autumn that infec
tion became manifest. 

,,-

(2) Narah. a medium sized village, population 2,724. in the Panipat Tehsil 
of the Karnal district some distance from any railway station. This village suf
fered an incomplete epidemic in the spring, eighteen cases and twelve deaths 
occurring during May-first case May 2nd, last case May 29th. Nothing further 
l1appened'till about the 22nd or 2srd October when dead rats were noticed and 
pn the 26th October five cases of plague..occurred, followed by three on the 27 th, 
then nothing till a single case on November 20th and in December further cases. 
There was no infection anywhere near and no evidence whatever could be obtain
ed of any possible source of importation to which the origin of this epidemic could 
be attributed. No spread took place from this centre. 

(3) Pdasma, a village in the Rohtak district, some distance from rail, popula
tion 2,606. _ This village suffered from an incomplete epidemic lasting from the 
1st of May to the 12th bf June 1910; plague reappeared on the 9th October 1910 ; 
and the epidemic lasted till the 13th January 1911, subsequent to this.however there 
were four suspicious deaths, recorded as due to "fever" of short duration. the last ~f 
these in March, 1911 : nothing further occurred till the 26th October when an epI
demic began, resulting in 89 cases with 46 deaths up to th~ I stll December; rat 
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mortality was not noticed beCore the first case, but rats died in enormous numbers 
during the epidemic. No evidence whatever of importation could be elicited. 
From this village the neighbouring village of Bhalot was infected on. the 20th 
November. 

14) ,Baka,wala, a ~m~11 villag~ of .733 inhabitants, not on railway, about 
twelve n;nles from DelhI City. ThIS VIllage had never previously suffered from 
plague; six cases of plague were imported into this -.... illage in April 1911 all 'of 
them proving fatal; three of these occurred in one particular house· no rat :norta~ 
lity cr human plague cases of indigenous origin followed in connection with these 
imported cases at the time, but on December 2nd a case of plague occurred in 
the identical house where the three cases had arrived in th~ spring· no evidence of 
importation. could be eli;ited t.o account for t~is indig~nous ca'se, except the 
occurrence m the precedmg spring i between, the Importation and the indigenous 
case was an interval of seven months during which there were no signs of infec
tion ; the village was under close observation as a potential danger and was fre
quently visited during the summer and autumn. This is one of those yery 
interesting cases where indigenous plague reappears after a considerable interval 
in Ihe same place as the ,previous localized infection. 

Although the above were the only infections in the area under special obser
vation, another reappearance may be cited here as it is the only other infection in 
the southern Punjab. 

(5) Umra, a large village, population 2,506, some distance from rail in the 
Hissar district. This village was not infected in the previous spring, nor were 
any of the neighhouring villages, some rat mortality however was noticed in May 
1911 unaccompanied by any human cases i nothing further was noticed till the 1st 
Octob~r when rat mortality reappeared, and the first case of the epidemic occurred 
on the 24th October; 68 cases and 40 deaths up to 15th December i there was no 
extension from this centre. But rat mortality in May marks the presence of 
infection at that time, source unknown i there were however many epidemics raging 
at this time though there were none very near, and importation probably took 
place then. No evidence whatever could be obtained of importation to account 
for the origin of the October infection. 

This completes the list of epidemics in the southern Punjab; it will be 
noticed that four out of the five rea~ppearances unconnected with fresh importa
tion occurred very much at the same time, and in all the distance between them 
was very considerable i there was not the remotest connection between them, they 
were all far removed from any other infections in the province, there had been no 
human cases of plague in the area for some months except the five imported 
cases which in no instance had any connection with these epidemics, Tak
ing all-the facts into consideration the presumption that infection was imported 
from some unknown mythical source into these five places is absolutely untenable, 
especially when it is remembered that known exportation in the north of consi
derable extent "only lead to secondary epidemics in a small minority of cases. 
These five epidemics are undoubtedly instances of the reappearance of plague as 
indicated by rat mortality and human cases after the lapse of a considerable 
period of time during which no such signs of the persistence of infections were 
manifest. 

With regard to this area it may be also noted that slight rat mortality was 
observed in fourteen places between the 1St August and the 15th December, with 
no accompaniment of human cases; that there was no epidemic in these cases may 
perhaps be attributed to the vigorous rat ·destrucfion that was undertaken at once 
in all. No connection was traced between any of these places and the epidemics 
that have been described, they are all however instances of the reappearance of 
infection after an interval of apparent freedom. 

Conclusion. 

The collection of epidemiological facts associated with the quiescent period 
1911 and the beginnings of the annual epidemic 1911-1912 have been recorded, 
and these facts are in complete concordance with past experience. Theoretically 
it would be expected that epidemic plague would remain in evidence continuously 
throughout the summer in the large towns and that with the advent of favourable 
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conditions for plague activity in the autumn, infection would spread therefrom 
by road into the surrounding country from village to "ill age, and by rail to much 
greater distances to the most important railway towns which would also become 
diffusion centres for the spread of infection by road into the neighbouring country. 
Practically, this is not what appears to happen; in the present investigation it is 
true epidemic plague continued throughout the summer in an important railway 
town; this however is an unusual occurrence in the Punjab, but it has been shown 
that, in spite of th~s. p~rsistent epi~emic, th~ gr~at pr0J!0rtio~ of the .beginnings 
of the 1911-1912 vIsitation lay, not In the diffUSion of infectIon by Importation 
from this active centre, but in the reappearance of plague in villages where no im
portation could be discov~red to account .for !t i moreover these ap~earances were 

/ \widespread over the prOVince, generally 10 Villages not near the ratl, remote from 
each other as regards -distance but close as regards time. 

Dismissing the sporadic cases and epidemics due to importation from outside 
the province, the provincial autumnal infection up to 15th December 1911 can 
be divided into two distinct groups. 

(a) The three persistent centres from which So importations were traced 
which led only to four secondary epidemics, total seven epidemics 
in all, see Statement .11. 

(6) Reappearance, unconnected with importation, in 38 places leading to 
eleven epidemics, secondary to these, total 49 epidemics, see 
Statement V. 
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STATEMENT II. 

(a) Plague persisli"g t"roug!, quiesce"t period and uten,ions t},erefrom. 

Places ",},ere signs 0/ plague ",ere apparent "'rou:},oul. 

I. Rawalpindi 

2. Mallupota 

3. Narol 

Rawalpindi district. Population 47,0(10. Con
tinuous epidemic from May onwards 
(see statement I). 

Jullundur district. Mild epidemic April, May, 
June; rat mortality only July, August, 
September, October, plague case 17th 
November, 16 olbers up to J 5th Decem~ 
ber 

GurdasPJr district. Epidemic April and 
l\Ia) ; rat mortality lJoticed in June, July, 
August and Oct lber, plague case 5th 
November, followed by 5 other~. 

(0) Imported cases from (Il) not leading to epidemic. 

The followint; places received imported cases, usually si.lgle, but occasionally two or 
more, total 46, nO epidemic followed. 

Rawalpindi district 

Jhelunl district 

Attock district 

GUJrat district 

. Shahpur district 

Gujraowala district 

Sialkot district 

Lahore district 

Gurgaon district 

Delhi district 

Ganga!, Mohra Danual. Gujar [{han, Muradi, 
Mohra, Lalial, Donetala. Dora Budhal, 
Chak Hira Singh, Mangot. Dhok 
Ghangla, Malakpuf. Machhia ancl 
Munee. 

Padshahan, Pind Dadan Khan and Jhelum 
town. 

Koltd.n Gohru. Jand and Hassan Abdal. 

Lala Musa. 

Shahpur, Miani and Bhera. 

Gujranwala town, \Vazirabad, Eminabad and 
Jaura. 

••• Sial~ot tOWD. Kaldwala and Begowala. 

Lahore City. 

Behora Kalan and Jatauli. 

Delhi City. 

All the above were imported from Rawalpindi City. 

(c) Importation from (II) leading to epidemic. 

Cases and c!eaths 
Place. District. Date. Source. to 15th Decem-. ber • 

-
I 1st November 1911 Ra\\'alpindi 

-
Saman ... ... Attock ... .. . II II 

Khushab ... ... Shahpur ... 25th November 1911 Ditto . .. 4 4-

Kadirabad ... ... Gujrat ... Sth December 1911 Dhto .. . 10 10 

Kaleran ... ... Jullundur . .. 13th December I~II Mallupota ... 2 &. 

51 



STATEMENT III. 

(a) Sporadic cases of plague occurring during the summer and autumn with no subsequent signs of infection. 
---

Serial Plac Population. District. Date. REMARKS. 
No. 

I 
. 

I Dati ... ... ... ... 350 Jullundur ." ... .. . 1st August ... '" ... Four cases April, May, June, rat mortality 
noticed July, evidently the last case of 

• Ambala Ditto 
this epIdemIC . 

2 Kailar ... ... ... ... 1,050 ... ... .. . ... .. . . .. Epidemic in spring, last case 19th March 19U. 

3 Maloya ... ... ... 1,194 Ambala ... .. . ... 5th August ... .. . . .. Epidemic in spring, last case March 1911. 

4 Dinpur Kalan ... , .. ... ... Gurdaspur ... ... ... 6th August . .. . .. ... mlto 

5 Magar ... ... ... 141 Ambala .. ... . .. 15th Aug,ust ... •• t_ ... Ditto last case Aprd 19". 

6 Daulonangal ... ... ... 766 Amritsar .,. ... ... 22nd August ... .. . ... Epidemic 24th April to 13th June, (our deaths 

Niwan Chand 123 Sialkot 11th September 
In thIS famIly. 

7 ... ... ... ... ... . .. .. . .. Rats died in May. 

S Ramgarh Sibian ... ... ... ... Ludhiana .. , .. . ... 12th September .. . ... 
9 Sonkhnia ... ... ... 392 Sialkot . .. ... .. . 20th September .. . ... Spring epidemic. 

10 Morinda ... ... ... 4.230 Ambala ... .. . 7 September . .. ... Epidemic in spring; last case April IgII. 

II Patiala City ... ... ... 47.000 Patiala State ... .. . 11th October --, ... 373 cases winter and spring. 

II Butala ... ... ... 2.793 Amritsar ... ... , ... DItto .. . . .. ~pidemic 8th March to 7th June. 

13 Bagraul ... ... ... 698 Patiala State ... .. . 22nd October . .. ... . ..... 
-

(All single cases except Maloya where there were two.) 
(6) Sporadic case apparently connected with above. 

A man belonglOg to Chagra class (they apply leeches) attacked with plague on 3rd November at Sattiala. about 3 miles tram Butala and it is pos~ible he attended the case in the 
latter place. 

... .... 



d 
Z Place. 
~ .. ., 
til -

I Hodal ... ... ... 
2 Hodal ... ... ... 
3 Jando Singha ... ... 
4 Nawazpura ... ... , 
5 Narnaul .. , ... ... 
6 Lala Musa ... ... 

I Balipur 

2 Chak Pindra 

3 . Khoji Chak 

I Kundal Khalka 

2 Kachi Nand M' 00. 

3 Dhallewali .. , 

4 Phuklian ... 
S Darya Biddar 

... 
... 
... 
... 
... 
... 

... 

STATEMENT IV. 

INFECTION IMPORTED FROM OUTSIDE THE PROVINCE. 

(a) Imported cases not followed by epidemic. 

District. Date. 

Gurgaon ... ... ... . .. 7th September . .. 
Do. ... ... ... ... 23rd September ... 

Jullundur ... . .. ... .. . 29th October .. . 
Patiala State ... .. . ... 6th N'ovember .. . 

Do. ... ... .. 11th November ... 
Gujrat ..' ... ... . .. 2nd December ... 

(b) Importation followed by epidemic. 

Sialkot 20th October 

Do. 26th October 

Do. 3rd November 

(c) Spread of infection from (b). 

Sialkot 9th November 

LJo. 11th November 

Do, 23rd Nave\l1ber 

Do. 3rd December 

Do. loth December 

Sources of infection. 

. .. Bhopal. 

.. . Do 

. .. Dehra Dun. 

. .. Hyderabad. 

.. . Do. , . .. Bhilsa. 

Jamrr.u State. 

Do. 

Do. 

Chak Pindra (epidemic). 

Balipur do. ). 

Do. do. 

Do. (imported case only). 

Dha\lewah. 

A small patch of localized infection very typical of spread from village to Village, see Map B. 



STATEMENT V. 

REAPPEARANCE, UNCONNECTED WITH IMPORTATION, AND SPitEAD THEREFROM. 

(a) Places where plague reappeared in epidemic f~rm with no evidence of importation at the time~ 

ci -Z Cases up ;; Place. Distrtct. Rat mortality. First. case . to Decem· RBMARKS. . ;:: 
~ - ber 15th. til -

I Basao Kot ... ... . .. Gurdaspur ... ... ... . ..... 22nd September 1911 9 4 cases in June. 

2 Shahpur Jagan ... . .. ... Do. .. .. . ... 29th September ~911 loth October 1911 30 30 cases loth May to 6th June. 

3 Bunga Sahib ... ... ... Montgomery ... .. . .. . Some time before ... 12th October 19B II Plague 10 many neighbouring villages in 

Khlljirka Gurgaon 
sprmg. 

4 ... ... ... ... ... ... lSt October 1911 .. . 14th October 1911 ... S5 No cases in spring. bad epidemic in neigh. , 
bouring village. 

S Samana ... ... ... Patiala State ... . .. . .. . ..... ,Dllto .. . ~ 123 cases 11th February to 27th July. 

6 Dugal ... oo. ... Ditto ... ... ... . ..... Ditto .. . 3 Neighbouring villages infected in spring. 

7 Chak 370 .oo ... ... Gujranwala ... .. . . .. 3rd October Ig11 ... 18th October Igll ... 6 No history of infection in spring. 

S Masrur ... .oo ... Gurdaspur . .. ... . .. 15th October IgII.oo 22nd October 1911 II IS deaths, 24th April to 3rd June. 

9 Ghaga ... ... ... Patiala State ... oo • . .. . .... Ditto ... 4 . ..... 
10 Umra ... ... oo. . .. Hissar . .. ... ... 1st October Ig11 . .. 24th October Igl1 6S Rat mortality in May. 

11 Ghagon oo. ... .. . Hoshiarpur ... ... ... 6th October 1911 . . 25th October IgII 10 2 cases Imported in March, neighbourmg 
9i11ages infected in spring. 

12 Mullana ... ... . .. AmbaIa ... ... . .. 11th October IgII ... 26tb October 191I • 25 Epidemic in spring. 

13 Narab ... ... .oo ... Kamal ... ... ... 22nd October 1911 Ditto .. . Jl Incomplete epidemic, 18 cases between May 

Pakasma 
2nd and 29th ~av 1911. 

14 ... ... .. Rohtak ... ... ... Some time before ... o lito 89 1st May. l2th June 1910. recrudescence 9th 
October 1910 tn 13tb January Igi r. 

IS Chaiali ... ... . .. Patiala State ... ... '" . ..... 28tb October 1911 Ig Neighbouring villages Infected in spring. . 
16 Saincha ... ... ... Gurdaspur . .. . " . .. 18tb October IglI 1St November 1911 S Ditto ditto. 

17 Ghabdan ... ... ... Jhind State ... .. . '''1 . ..... , Ditto '''1 u ...... 
• 
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33 

34 

35 

36 

37 

38 

Ghandwan 

Balu 

Bham 

Kalas 

Lodhianwala 

Naggal 

Mansurwal 

Gujarwal 

Sadhura 

Chak 109 

Bhukan 

Bua 

Raowal 

Miani Bakarpur 

Dhiroke 

Bakarwala 

Dulasinghwala 

Akhbarpur, 

Kotli Chahm 

Mahal Gahla 

Shujabad 

Place. 

... .., 

... ... 

... ... 

... "' 

... II. 

... ". 

... ... 
... ... 
... . .. 
... ... 
... ... 
... ... 
. . ... 
... ... 
"' ... 
... ... 
... ... 
... II. 

... ... 
'" -.. ... 

District. 

... Ludhiana ... ... ... 

... Patiala State . .. .. . . .. 

. .. Hoshiarpur ... ... ... 

... Lahore ... ... ... 

... Gujranwala .. . ... .. . 

... Ambala . .. . .. ... 

.. . Kapurthala State ... ... 

. .. Ludhiana ... ... . .. 

... Ambala ... .. . . .. 

.. Lyal\pur ... ... . .. 

... Mon~omery ... . .. ... 

... Gurdaspur ... . .. ... 

.. . Ferozepore ... ... .. 

... Kapurthala State . .. ... 

... Sialkot .. . ... . .. 

... Delhi ..e ... ... 

... Ferozepore . .. ... ... 

. .. Kapurthala State . .. ... 

... Sialkot ... .. . .. 

... Jullundur ... ... ... 

. .. Multan (not shown on map) . .. 

Rat mortality. First case. 
Cases up 
to Decem· RBMAlutS. 
ber 15th. 

7th November 1911 11th November 19JI 27 Spring epidemic, last case sth May. 

18th October 1911 3rd November 1911 29 29 cases, 29th February to 18th June. 

. ..... 4th November 19JI 3 Epidemic ended 14th July, infection reap· 
peared same part of Village. 

...... 6th November 1911 6 Two cases in April, auspicious case 22nd 

8th November 
October. Small out of the way village. 

3rd October 1911 ... 1911 17 26 deaths, 18th April to 31st May. 

One month previous Ditto .. . 30 Spring epidemic, last case 24th March 1911. 

...... loth November 1911 5 Infected 2srd February to 22nd March. 

7th November 1911 Ilth November 1911 49 Spring. 8 cases, 3rd May to 5th June 1911, 

3rd November 1911 18th November 1911 34 Spring incomplete epidemic, last case 25th 
April '911. 

Some time before ... 20th November 1911 .. . Sf,rlng infection, 10 cases 27th May to 3rd 

~4 
une. 

Ditto . .. 20th November 1911 Spring infection. suspicious case 14th August 
near villages infected in spring. 

1st November 1911 21st November 1911 3 Infected April and May. 

In September and 22nd November 191I 2 S&fing epidemic, suspicious case end of 
October. ctober. 

. ..... 1st December 1911 9 Incomplete epidemic 5th to 19th April. 

25th November 1911 2nd December 1911 4 No spring infection here, nor in near vii· 
\ages. 

cases in April, no previous epi. . ..... 2nd December 1911 6 Imported 
demlc. . ..... 5th December 1911 4 No infection in spring. . 

Few days before . .. loth December 1911 u No infection 
fected. 

previous. Spring State in. 

loth December 1911 loth December 1911 I Sporadic case 7 No history. 

II ••• 14th December 19 I I 3 245 cases, 23rd FebruarY-7th May. 

. ..... 30th November 1911 5 Four cases in May in one family. the case 
of 30 hours occurred in an adjacent house. 
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(0) Imported cases from (a) not leading' to epidemic. 

This group contains only one town I Alawalpur in the Jullundur tahsil. One case was imported from Khajirka--l mile distant. 

(c) Epidemic followihg importation from (a). 
I ' -- -

place. District. Rat mortality. 
Cases up to 

December RB~IARI.SI 
15th. 

I I I " b t:! I n I , 
I 

1 ~~m B,ated 
... ". ... Gurdaspur ... ... ... ' 2nd October 1911 .. . 3 From Basaokot (a) I. 

/' 

IC~aJc S8S ... ... ... I Llaltpur ... ... ... 19th October 1911 . .. 3 Possibly from Bunga Sahib (a) 3. no definit 
history. 

e 

I 

Rohti ... ... ... . .. Karnal ... . .. . .. 27th October 1911 .. . II From a village in Patiala State, no definite history 

Molll·jl ... t .. .. , . .. ' Karnal ... ... .. . 8lh November 19iI ... 6 Possibly from Rohti (e)J. 

Kamalpur Jattan .. , t. ... Gurdaspur . .. ... .. 12th November 1911 .. . 5 From Basao Kot (a) I. 

Barwal4 .. , ... .. , IAmbala ... ... ... 20th November 1911 .. . • and From Nangal (a) 2J. 
rat mortality. 

Thaska Miranji ... ... ... Karna! .. . . .. •• 1 20th NO\'ember 1911 ... 4 From Rohti (e) 3. 

, I 

Bbalot , .. ttl ... Rohtak ... ... . .. 20th November 1911 ... 5 From Pakasma (a) 14. 

Bacbhli n. .. " .. . i Gurdaspur ... ... ... 26th November 1911 .. . 3 From Masrur la) 8. 

Labouri Khurd t .. ... ... Ludhiana . .. . .. ... 29th November 1911 ... 10 From Ghundwan Ca) 18. 

Anandpur ... - ... Hoshiarpur ... ... ... 4th December 1911 ... 8 Possiblf from an Ambala village, but the evi· 
dence IS in favour of no importation. 

... 
(,/, 



PART II. 

THE IMPORTANCE OF ACTUAL INVESTIGATION. 

No one who has watched the beginnings of the annual epidemic in tbe 
Punjab year after year can fail to observe that the reappearances of epidemic plague 
in a short space of ,time, widespread over a large area in places widely separate 
and remote from each other, is entirely different to what occurred in the original 
diffusion of infection throughout the province from district to district by impor
tation. A study of the figures alone without the check of analYSIS and investi
gation of each separate mfected locality must inevitably lead to faulty inference 
and erroneous conclusion, for although it is true that the provincial figures nearly 
always show a continuance of plague cases throughout the quiescent period, 
they will not show that this is not a connected sequence but merely the overlap
ping of widely spparate and unconnected infections, a fading epidemic in one 
part of the province and a reappearance in another perhaps hundreds of miles 
distant. The same is true if the provincial figures are separated into district 
figures and each separate district studied i no inference or conclusion of any 
value can be deduced unless the figures are S'tudied in the light of actual 
investigation of the epidemiological facts. Such investigation has now been 
going on for many years and each succeeding year's expenence supports and 
confirms past observation, going back to the first introduction of plague into 
the province, when some months interval separated the importation of infection 
from the first appearance of epidemic plague which resulted from it, and to those 
early years when plague was confined to a small area under very close observa
tion and plague was found to reappear annually although the area had apparently 
been free for months (see Appendix, example 7). 

With regard to the actual value of the evidence-it may be said that epide
mics have been investigated by a medical staff experienced In plague work, with 
a knowledge of the country and the people and also of the difficulties inherent 
in such examinations. It is sometimes objected that plague is frequently 
concealed and that such investigations as these are consequently valueless. The 
objection is not a valid one, for although plague may not be reported for some 
time, with' a touring staff it will 'nearly always come to light and an examination 
on the spot will elicit the true facts i plague is 'reported, the village is Visited, 
the'dates of 'plague attacks and of the appearance of rat mortality are ascertained, 
both of the present and the preceding spring infection, there is no history of 
any plague occurrence in the interval, it is not reasonable to supp.Jse that signs of 
'plague in the summer have been 'deliberately concealed while those of the spring 
'and autumn are admitted. It must also be remembered that in villages where 
most of these investigations have been carried out, especially in the smaller ones, 
the movements of indi\7idual inhabitants a:nd the arrival of guests and strangers 
are very accurately known and consequently connection or otherwise with 
infected localities is usually fairly easy to establish. 

It is upon the accumulated observation 'of many years that the following 
remarks and conclusions are based. 

The origins 0/ 'the annual e./,iaemtc. 
Infection persists throughout the quiescent period in varying ,numbers -0£ 

Iplaces every -Near, and such persistence is sometimes marked by a continuous 
epidemic, such as Rawalpindi 'City, 191 l, or by rat mortality only, either continu
ous or at intervals, as in MaUupota and Narot villages, 1911 i more frequently there 
are no such signs and epidemic plague reappears after an interval of complete 
-apparent '(reedom, with no'fresh importation to accourit for it. The annual "Visitation 
'originates from both 'these classes, persistent infection marked by actual visible 
-signs, ana persistent -infection which is not 'so marked, and, of the two, the latter 
'are far more cotnmon than the former, and, in addition, 'are mucn'more dangerous, 
'for -whatever'may be the local conditions that determine the persistence of homail 
~plagu: 'and visible rat moitalit~ 'thro~'ghout the -summer, such vi~~le persisten~ 
'15 eVidence of a 'much more senoas disturbance '0£ 'toe 'rat population. than that 



which is occurring in places where persistence of infection is not so marked, and 
the more severely the rat population is affected during the summer, the less likely 
is such an infection likely to extend to a serious epidemic when conditions in 
the autumn become favourable for plague activity. These centres, where no 
infection has been apparent during the summer, therefore form by far ... the 
most important origins of the annual epidemic, not only because they are much 
more numerous but also because they are much more likely to suffer severe epide
mics and consequently be more dangerous diffusion centres than places where 
epidemic and epizootic p1ague are evident through the quiescent period. -

The infection precedent to these reappearances unconnected WIth fresh 
impartalian.-In the absence of fresh importation, the reappearance of plague in 
a 10caIi\y can only be attributed to a previous infection although no signs of 
plague have been apparent in the interval between j such ptevious infections may 
vary greatly in extent and this variation affects both the extent of and the time 
and manner of appearance of the subsequent reappearance. The previous infec
tion may be marked by :-

(a) a complete epidemic. that is to say one where infection has run com
pletely through-and temporarily exhausted the rat population of a 
locality and which has come to an end with this exhaustion j 

(b) an incomplete epidemic, where the epidemic has been brought to a 
conclusion by hot weather conditions before infection has passed 
completely through the rat population j this may vary from an 
epidemic of considerable proportions to only one or two cases. 
[See statement V (a), and Appendiyases 19 to 24J ; 

(c) rat mortality only. (See Umra,--firt I, page 7, and Appendix, 
cases 25 and 27) j 

(d) 

(e) 

cases occur where it is evident that infection must have passed to 
the rat from an imported case, although no rat mortality was 
observe!i at the time, Bakarwala, page 7, is an example of this. 
(See also Appendix, cases 26 and 28) j 

in the last two classes the introduction of infection is marked by an 
imported cast', but it is recognized that infection may be imported 
without the carrier suffering, consequently there may be absolutely 
no signs whatever of the introduction of infection in the spring. 
Instances where this appears to be the only explanation are fairly 
common, the first appearance of epidemic plague in a district in 
the autumn being in a village apparently unaffected in the spring, 
but near an infected village, Khajirka, page 6, Part I, is a specific 
instance of this. (See also Appendix, cases 29, 30 and 31.) 

In those cases where the epidemic is incomplete, reappearance is likely to 
appear early the following season. The smaller the infection in the spring, the 
less the rat population will ha,'e been affected and the more likely that the 
appearance will develop into a severe epidemic. 

When the spring infection is small and localized, plague often reappears in 
the same locality, see Bakarwala, page 7, (See also Appendix, cases 25, 26, 27, 
28, 52,33, 34,35 and 36.) 

When the previous infection is complete, reappearance if it occurs will not 
usually appear in the autumn but later on when the rat population has had time 
to recover. 

Reappearance, unco1znecled with fresh importation is not confined to the 
autumn.-The special investigations that have been carried out in 1907 and in 
]91 I, have been confined to the autumn because it is then, when the plague 
season is a mild one and only beginning and when infections are fe!, and far 
between that thorough examination can be made and the fact of mtercourse 
between'infected localities wide apart can be more definitely denied. In aU our 
observations wherever intercourse between villages has seemed probable or 
even possible the infection bas been credited to importation although there may 

.,,~. 
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have been 110 definite evidence of the fact With a gradu":llly increasing number 
of infections the (act of some intercourse, however slight and possible. importa
tion becomes more and more difficult to exclude. 

There is no doubt. however. that plague continues to reappear, with no 
importcltion to accour.t for it, throughout the plague season and it is pro
bably not less common in the spring than in the autumn, and although in the 
former it is difficult to e'Kc1urle the imrortation factor. the manner in which 
plague rtappears often seems to be sufficient evidence that the reappearance is 
not the I esult of fresh im ponation. \Vhen n village has suffered 'a cOl11plde epi
demic tl'e previous season and the rats have suffered I hroughout the vd/age, the 
inference is natural and sound that if plague reappf'ars apart from fresh Importation. 
such re.1ppearance will Dot be confined to a single spot [rom l\ hich tile epidemic 
spreads but will occur in mure than one spot and in an apparently indiscriminate 
manr.er entirely different to thp. definite spread of infection after an imported 
case. 1\0 one who has much experience in the field c:!n fail to note thiS very 
marked difference between the two classes of epidemics, those due to fresh 
importation and those which are not j the village of Dhand "hich "as under 
the close observation of the Plague Re!"earch Commission is an example of 
what is meant but much more cefinite examples are frequently met "ilh and it 
is not uncommon to find that the reappertrance of plague consists in the sImul
taneous occurrence of two, three or even more plague cases in separate parts 
of a village between which no connection can be traced (See Appel dlx cases 
37.38, 39. and 40). Even "hen epidemic plague is present in neighbouring 
villages this is extremely strong presumFtive evidence that the cause of the reap
pearance is r.ot importation, and when it occurs in a village far from other in
fections and with no evidence of intercourse, the assumption that importation has 
been effected from some unknown source into two or more parts of the same 
village appears not only untenable but ridiculous. 

Conditions favourzng reappearance unconnected with importation.
Those conditions "hich are favourable for plague activity generally are also 
favourable for these reappearances j for instance the summer and autumn of 
1911, with a late and scanty monsoon was unfavourable for plague, epidemics 
were as a rule much milder than usual, there was much less spread by importa
tion. imported cases were less frequently follo\\ed by indigenous cases and re. 
appearance without importation was less common. There is no doubt that the 
factor of humidity which is so necessary for plague activity also encourages such 
reappearance; in the autumn of 191 I plague without importation to account 
for it appeartd principally in the southern part of the Punjab where good though 
late rains fell in September, while the central Punjab. Lahore. Amritsar etc' t 

usually a hot bed of plague. escaped. Such reappearance is mor~ common in 
highly irrigated areas. in places which have a high subsoil water ievel. and in the 
submontane tract. Speaking generally it may be said that tracts that suffer 
from bad epidemic plague are most liable to such reappearance. 

The local factors determining the phenomenon are probably extremely 
complex; one is certainly the condition of the rat population. for plague 
rarely appears in the autumn in a locality which has suffered a complete 
epidemic in the beginning of the year. Flea prevalence no doubt is a 
determining factor but such prevalence is very variable and although there is a 
general -seasonal variation, there may be great differences in different years 
and in different parts of the province and moreover there may be marked 
differences in flea prevalence eVen in two villages in the same year as was the 
case in Dhand and Kasel in 1907 ; one may go a step further and presume 
that such differences may occur in different parts of the same village; 
the part played by this factor is impossible to estimate, but it is probable 
that the almost haphazard reappearance of plague unconnected with fresh im
portation is to be explained by its extreme variability. There is no doubt that 
insanitary villages and areas of towns are particularly liable to such reappearance, 
and some particularly dirty villages where plague reappears nearly every year 
have been called endemic centres. certain parts of some tOWIl,S have an unenvi
able reputation in that plague'reappears frequentl, in these pla~s. 

gaSC 53 
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Hellppearance of plague wiHoul imporl!lHon dee! not ine1Jitahly follow a 
previous ep:demic.-It has never been asserted that eriljemic plague \\iIl occur 
in. every place infected during .the previous seaso.ll, inde~d this is \'ery far from 
bel~g the case; p.roba~l~ only qUlt~ a small prcportlon of VIllages suffering from 
an Incomplete .eP.ldemlc In the spnng show .a leappearance of plague in the 
autumn and thIS IS of 'course partIcularly true In a mild plague season such as the 
autumn of 19 1 I. From the work of the Plague Research Commission the most 
rea~on~ble explana~ion?f the persistence of ~nfection throughout the quit-scent 
period IS that an epIzootic of acute plague continues below ground, but owinO' to 
a scarcity of fleas, at a very slow rate of progress, the rat mortality bein~ so 
little a~ not to apoear above ground and, with an increased flea preval~nce 
determ~ned by both general and local conditions, the epizootic quickens up rat 
mortality becomes visible and the epidemic begms i this assumption wculd 'ade
quately explain the apparent haphazard reappearance of plague for, with but few 
fleas and a very slow epizootic, it is reasollable to suppose that the chain of 
infection must be very liable to be broken with complete cessation of the rat 
disease and consequently no subsequent outbreak; the chain would be less 
likely to be broken in places where damp, dark and dirty conditions favour ver
minous infestation, places where plague is particularly liable to reappear i the 
explanation of the non·recurrence of plague in large towns is probably that 
the chain of infection is more lIkely to be broken where buildings are pukka and 
rat colonies more definitely separated than)n mud· built VIllages. The ollly 
difficulty in my own mind in accepting absolutely this explanation of the persist
ence of infection by a slow but continuous epizootic is found in those cases such 
as Bakanvala qU0ted above, where indigenous plague appeared in the same house 
seven months after infection was imported; is It possible for an acute epizootic 
however slow to continue over such a long period in a single rat habitat? 

However that may be, the fact remains that in a large proportion of places 
infected in one season, infection does not persist and epidemic plague will not 
reappear unless fresh importation is effected. 

Importalion.-It has never been contended that plague reappears ill every 
locality infected the previous season, nor would anyone attempt to deny that 
importation is any less potent now as a fclctor in the spread of infection and the 
production of the annual epidemic than it was when the diseclse originally spread 
over the province by this method. The annual visitation is the compact of the 
two factors, reappearance'not due to im portation, and importation, and of these two, 
it is highly probable that the majority of local epidemics is to be ascribed to the 
latter j the im portation of infection, however, presupposes some infected place 
from uhich the infection is derived, i.e., the origins of the epidemic, and in the 
Punjab the large majority of these onginal epidemics from which plague spreads 
in the usual way by importation is caused by the reappearance of epidemic plague 
with no importation to account for it. A very small part of the annual epidemic 
is caused by the spread of infection from those places where plague infection 
has visibly persisted through the summer, the greater part is caused by reap
pearance unconnect~d with importation and the spread therefrom by illlportation. 
If it were possible by any means to absolutt:1y prevent the spread of plague by 
importation, the annual epidemic would be enormously reduced but if such re
appearances could be prevented a still greater reduction would be effected, and 
plague would soon be a thing of the p1st. A map is. attached, map C , which 
shows the reappearance of infection and spread by importation therefrom in the 
district of Ludhiana, the worst infected district in 1911-12 i every possible al
lowance has been made for inter-village intercourse and in many cases there is 
no definite evidence of importation but only a conjectured possibility, all such 
however have been marked as importation i it will be seen that the large majority 
of epidemics were due to imported infection, but it is clear that none of these 
would have occurred had plague not reappeared in certain places, (the importa
tions from outside were also from epidemics, the originals of which were 
unaccounted for by importation). 

The practical importance 0/ the suhject.-The reason why so much attention 
has been directed to this phenomenon is that its recognition is of vital importance 
if any attempt is,to be made to control the annual epidemic. The plague season 
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which has its beginnings in the autumn continues for a determinate period of 
,time up to a certain date, usualIy in May, "hen the maximum is reached and 
decline begins i every week therefore that the beginning of the epidemic C3.11 be 
delayed means a corresponding shortening of the' epidemic and (he saving of tJ 

week's mortaltty at the heeght oj the plague seaSOll. In the Punjab therefore for 
many ypars the primary objective of the plague department has been the attack 
on the origins of the epidemic because, for every place where the reappearance 
of plague is prevented or a commencing infection stopped, a large saving of life 
may be computed tn-as-much as not only the primary epidemic but a number of 
secondary epidemics caused by importation from the first will be avoided. This 
attack has been the foundation of the P.unjab plague policy and looked upon as 
of eyen greater importance than the saving of a certain number of lives by in
oculation, evacuation, etc" when the epidemic is raging and control has bet:n lost. 

It is the fact that plague may reappear without any fresh importation after a 
considerable interval of apparent freedom that has made this problem one of supreme 
difficulty. It will be conceded that if, as at one time it was thought, the only 
dangerous places from which the annual epidemic arose were those where actual 
signs of plague infection persisted throughout the hot weather, the problem would 
be comparatively simple, for these places are as a rule so few in number. that it 
would be legitimate to apply such compulsory measures as would effectualIy 
prevent any spread of infection therefrom. But it has long been evident that, 
however perfectly such measures were carried out, only a small proportion of the 
annual epidemic would be prevented i it therefore became necessary to consider not 
-only thuse few places marked by rat mortality and human plague but a very 
much larger number, potentially dangerous in which reappearance was probable, 
though not in any way lOevitable. That the number is very large has been de
monstrated m this paper, not only all places suffering an incomplete epidemic in 
the spring and all particularly dirty and insanitary places which annually suffer, 
but also places themselves apparently uninfected in the spring where it was possi
ble that \Ofection has been implanted in the spring from neighbouring VIllages. 
For the attempt to prevent these epidemics. the origins and the annual v!sitation, 
there was only one measure that could be applied because it was the only one 
that the people would generally' accept in the absence of plague and that 
measure was rat destruction. That a reduction in the rat population- could be 
effected by trapping and poisoning had been established, and with our present 
knowledge it must be conceded that a reduction in the number of rats mu:.t lessen 
the possibility of a reappeararce of plague, or if plague should reappear, must 
mitigate the severity of the epidemic i rat destruction was therefore widely used 
as the only means at our disposal by which we could hope to affect the origins 
of the annual epidemic; rat poisonin~ alone was also used as a means of rapidly, 
though temporarily, reducing the danger of epidemics in healthy villages in particu
lar danger of importation owing to their proximi~y to illf~cted ones. That rat 
destruction has taken such an important position in the Punjab is due, not to its 
general haphazard application in the vague hope of doing some good, but in the 
pursuance of this very definite objective, the suppression or mitigation of the 
origins of the anl1ual visitation. It is unfortunate, though inevitable, that the effect 
of this campaign that has been waged for so many years can never be accurately 
gauged or the hfe saving expressed in figures, but it is probable that it has been 
considerable and though this is no place for the consideration of this problem, it 
may be permissible to refer to one little fact recorded'in the first part of this 
paper, that rat destruction was carried out in the Delhi area in the autumn of 1911 
in fourteen pl:\ces "here rat mortality had begun and in none of these had 
epidemic plague appeared up to the end of the year. 

A final glance at map C. will show that the annual epidemic may be control· 
led in two separate ways, first, the suppression of the origins, second the preven
tion of spread by importation therefrom into healthy villages i -it is to the 
first of these that effort has been particularly directed in the past for it has been 
imrossible to stop the entry of persons into healthy villages, and equally 
impossible to generally apply any known method of disinfection of clothing and 
property i recently, however, the power of the sun's rays for this purpose has been 
demonstrated and with such a disinfectant universally available, costing nothing and 
easy of application, there is hope that in the future the second line of action will 
have its effect in controlling the epidemic and reducing the annual death rate. 
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APPENDIX.-

Summary of the results of the investigation. of the origins ohhe 1907-
1908 epidemic u-ith details of certain infections. 

(From "The Recrudescence of plague," Bombay Medical Congress Tran
sactions January 1909.) 

The pla~ue season 1907- 1908 was a mild one doubtle~s due to the failure of 
the autumnal monsoon 1907; infections were few in the first part of the season 
and cir\_umstances favourable for investigation. 

Every infection in twelve selecttd districts was carefully investigated up to 
the time \\ hen rapidly increasing numbers of epidemics rendered it impossible. 

In these twelve districts, out of a total of 277 loral epidemics investigated, 
eleven or 4 per cent. were instances of persistence of infection, apparent more or 
less throughout the quiescent period; from these eleven, infection was traced to 
only four others, a total of fifteen. 

In 126 c.lses, or 45''; per cent. plague reappeared without any traceable im
portatIOn to account for it. As a result of this investigation and previous ex. 
perience the following conclusions were formulated:-

(a) Recrudescence tends to appear early the next season in thos~ places 
which have suffered only incomplete epidemics in the previous one, that is to say, 
where the epizootic has been cut short by the hot weather before affecting the 
whole of the rat population. 

(b) An incomplete epidemic is not a necessary precursor, for importation 
may be effected late in one plague season without any epidemic or even any 
signs of epizootic until, after an interval of apparent freedom, recrudescence 
occurs. 

(c) Recrudescence following complete epidemics, where the rat population 
has been completely dealt with before the hot weather, more generally appears 
late ~n the following plague season, presumably-because time for the recovery 
of the rat population is ~ecessary. 

(d) The severity of the epidemic accompanying the recrudescence will vary 
directly with the incompleteness of the previous one; the less the rat population 
has been affected during the first epidemic the more severe will be the follow
ing one. 

(e) Generally, therefore, recrudescence occurs earlier and is more severe 
after incomplete than after complete epidemics. 

(I) The more insanitary a locality is the more liable it will be to 'recrudes
cence. The reappearance of infection usually occurs in the most· insanitary part 
of a locality, in 'houses, dark, damp and iIl·ventilated. Briefly, all conditions 
favouring rat and flea infestation are favourable for r_ecrudescence. 

EXAMPLES. 

J. Illustrating the reappe;trance of plague following incomplete epidemics
'and not connected 'Yith importation. 

CASE 19. Village Makhanwindi, Amritsar tahsil, Amritsar district. 
Twenty cases occurred between 27th March and 28th June, 1907; slight rat 
mortality was noticed after the last case. The first case of the next epidemic 
occurred on 23rd October, 1907, preceded for two weeks by rat mortality; no 
.evidence of importation; no connection with any infected village. Interval 31 
months. 

CASE ~O. Village Dawlonagal, Amritsar tahsil, 1\.mritsar district. Five 
cases between 1 Ith May and 1st June, 1907. First case of next epidemic 
October 21st, 1907, preceded by rat mortality' for ten days j no history of import
ation'; the only infected village in the district at this time. Interval4i months. 

, _. ~ J 1 



CASE 21. Village Thandi Serai, Jullundurtahsil, Jullundur district. Four 
cases between 9th May and 24th May, 1907; the next case occurred on 4th 
January, 1908 ; no evidence of importation; the only infected village in the 
district at this time. No rat mortality was observed. Interval 7l months. 

CASE 22. Village Kilchpur, Kharian tahsil, Gujrat district. Thirty-eight 
cases between 17th_May and 12th June, 1907. Next case on 16th April, 1908, 
preceded by rat mortality for ten days, no evidence of importation; only one 
other village infected in the district, which was also due to recrudescence. 
Interval 10 months. 

CASE 23. Village Sojan, Dasuya tahsil, Hoshiarpur district. Eight cases 
between 9th May and 18th June, 1907; the next case occurred on 16th Novem
ber, no rat mortality was observed but a bad smell was noticed in the houses 
where recrudescence appeared. No evidence of importation and there were no 
infected villages near. Interval 5 months. Interesting in that it shows that 
although rat mortality was not apparent it probably was occurring. 

CASH 24. Village Nakki Brahmanan, Shakargarh tahsil, Gurd¥pur district. 
Four Cllses following importation occurred between 4th May and 1st June, 1907; 
the next case on 17th January, 1908, preceded by rat mortality for a fortpi~ht. 
No evidence of importation; no connection witli infected villages. Interval 7 
months. 

2. Reappearance following importation the previous spring without any 
epidemic. 

CASE 25. Village Ratiya, Fattehabad tahsil, Hissar district, population' 
3,383. A case of plague was imported into this village from an infected village 
in Patiala territory on 23rd April, 1907. rat mortality began a few days after the 
arrival of infection j only one other case occurred, on I st June, rat mortality con. 
tinuing for a few days after. The next case occurred on 9th August preceded by 
rat mortality for 15 days. The interval, when there was no apparent rat mortahty 
or cases, was quite a short one, about one and a half months. There was no 
evidence of importation to account for the rat mortality or the case of August 9th, 
but the latter occurred in a house quite close, though not attached by common 
walls to the house where the case occurred on 1st June. This epidemic lasted till 
December 4th. with a total of 66 cases and 44 deaths. After another free inter .. 
val of gearly 3 'months another case, preceded by rat mortality for 10 days, 
appeared on loth March, a small epidemic of 5 cases resulting between this 
date and 21 5t March. No evidence of importation to account for this second 
epidemic. I t is interesting to- note this double recrudescence in one plague 
season, each occurring at the time when plague is most active, the autumn and 
the spring. 

CASE ~6. Village Daryapur, Fattehabad tahsil, Hissar district. A small 
village of 357 inhabitants. A person, suffering from plague, came from an 
infected village in Patiala State on the 1st April, 1907, and died. No rat morta
lity was noticed in connection with this case at the time. but about the 6th Sep
tember slight rat mortality was noticed in a house adjoining the one in which the 
original case stayed, and on 23rd September a plague case occurred in this house; 
there was no history of importation to account for the rat mortality or the case. 
The epidemic resulted in 16 cases, ending on 15th October. The interval 
between the importation and appearance of infection was more than five months. 

CASE 27. Village Tohana, Fattehabad tahsil, Hissar district, population 
5.931. Between 22nd February and 20th May, 1907, 17 cas~s were imported 
into this village which appears to have been looked upon as a safe haven by 
adjacent infected villages in Patiala State. All these cases were removed out
side the village in less than 24 hours after their arrival except one, Chumnia, a 
mahajan j in his house a dead rat was observed in Mar and he immediately 
evacuated; slight rat mortality was noticed in connection With this but no indi
genous cases occurred. About the 3rd October rat mortality began in a house,. 
close to that of Chumnia, and in 3 or 4 others which had common walls with the 
first i the first case occurred in this house on 13th October. There was nC) 
evidence of importation to account for the infection. The epidemic was a very 
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small one ending in th~ second w~ek of Novembe~ witb a total of only five cases. 
The inte~val was at least {our months. This village Vias again infected in the 
spri!lg by i{nportation, son;Je guests came from an· i,nfected village, Chagli, ill 
Patlala State, on 20th February, 1908; rats began to die a few days later in the 
~ouse in whic~ they, stayed anq o~ the 5th March, a case of bubonic plague 
appeared; this epidemic was also a small one of onfy ten cases in all the last 
occuqing on 7th A~ril. " 

CASE 28. Village Juggian Kokaran, Sharakpur tahsil, Lahore district. 
This is a very small village of only 40 inhabitants, living in 5 new hou~es. A 
case of plague was imported on 15th April 1907, dying a few days later, no rat 
mortali~ was noticed in connection witp it. At about the end of December dead 
tats were found in'this particular house and the first case occurred on J anuar}' 
2;3rd, 190B• foll~wed by,- twelve others; 'n? evidence 'of importation. and thls 
Village was the only one Infected for many miles round. Interval about 8 months. 

3. Autumnal epidemics following unmarked importation in spring. 

CASE 2$). Village ,Rayanwala, Naraingarh tahsil, Ambala district. There 
had never been 'any plague in this I village before, but a neighbouring village 
SahIa; with which the inhabitants of Rayanwala have free communication. 
wafs infected in the spring of 1907, the last case occurring on April 2-+th. Rat 
mortality was noticed in Rayanwala in May but no human beings developed the 
4isease. Nothing further was ,noticed till OJ::tober 15th when rat mortality again 
became apparent and the first indigenous case occurred on October 23rd. There 
was no evidence of import~tion to account for this autumn infection and the only 
explanation that seems possible is that although no human case occurred impor
tation was 'effected in the spring from the neighbouring village. The interval 
was some four or five months. . , 

CASE 30. VtlIage MotaHwala, Muktsar tahsil. Feroz,epore district. Th~re 
wa~ no plague in this vi1l~ge in J 906'07, but neighbouring villages were infected 
late in the spring. There were n9 signs of the disease until January 21nd, 1908, 
wh,en a. plagu~ ~ase cccurred prec~dl!d by rat m~rtality for ~v,e da~s. No evidence 
o,f ;lny lmpqrtatlon and no cO,nnectlOo with.any mfect~d Village 10 the autumn. 
~Qt~r,{fll ~~e,fi~ite bu.,t:at lea~t sO,me 6 qr ,7 months. . 

CASE 3t. Mianwali district except for a few imported cases not leading to 
epidemics, was'practically never i:lfected tj~1 the .spring of 1907, when plague was 
~mported into a'village, Chokrala, and -an epidemic followed' causing 67 deaths, 
the J\ast case' occurring on 6th July; thiS was the only infected village during 
this plague'season. Towards the end of Apnl, 1908, the district being mean
while' absolutely' free ' 'of plague since 6th July 1907, rat'mortality was noticed in 
Kund, a village 3 miles from ,Chokrala, followed by the first case of plague on 
~pnl ~oth: r.~~r~ JV'!-s po ~ist.c:?ry oJ ,i~po~tation ,an.d no other infection any
w,bere 10 thiS Eart qf the provmqe •. 1 he o~\y ,explanat.lon appears to be t.h;at 
l~ortation ~ust have f~een ~~<1ct~d ,10 thy ea~1y sum~er fro~ :Ch~krala. Int,erv~l 
at ,l~ast ,~ine mon,th_s. 

4. Showing definite connectian:by locality between spring and autumn 
'infections.' , . ' 

: CA~~ 32. "VilfN~~ ¥lrshp'~re, H~nsi ta~~il, ,fiissar dis~rict, ~opll:Jation 3,161. 
A (<;:~~e of 'pl~gu~ ~il' ,l~port~~ on 27th Ap'~I~, 1,907, apd 3 I~r 4 days aft~r ra,t 
mo~tality was notIce(i i another case was Imported .on May .5th. and the first 
i~4Jgenqll~ c~se ,oc;cu~~~ ~>n rM.A)' 13tht .fflt{nort;\hty spr:c~d,ing !rom the first 
.l19u~e,to ·~ho~e ~£ \be safOf;-'mohat~a. Only four QloWPf1ople ~et:~ attacked. the 
~~sL~~i[lg on'J.ul'}~ 14tq. ~{\b9ut .~be 3q~\l ~pgust. I~flt .fflqrta\!ty wa~, obs~1'V'ed 
-1Q ,\>e,qc(jHr~ing in hO,\lses.attach~ to..tp~e:mJected.lO l~ne, and the first ,c~s~ 
pCGprred on Septem\>er$.th. 'rl}is ..ft:lsulteP 11;1 an fjPl(\e~lc of P.2.4,~~ses. en(h~g 
.qn .15th [I<:~prJlflry, ,199~t ;I;h~e \Va,s .epormo~~ raLmouahty but the

1 
c~se morta\lty 

.Wf\s' e~traQli~ioawy{hlW, ,~mly :1192 .~a.ses .enqingJ~tall.r. ·lln~el'xal.q~ Olon~hs. 

'.' }~AS.~,3i' yi~lage~,r9~~nd, 'lt~nsi ,tahsil, -tii~sar >dist~ct. ~Iagu~ ~ase 
:lmported-o'n 5th )u~~···J9tn j'.~ fe'!·.~~rs:later rd.ea~ ra.ts !~re ~otlced 10 ~~e 
I~ouse; a veJ.Y ~l~ght l!l<;omElet~ ~p~de~~c fol~owe? ,r_e~~l~~~~:~~ ~ ;c_a~e~ al~f,~t~;~, 
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the last on July 26th. About the 7th September ?ht mortality began in a houser 
Close to those previously infected followed by the first case on September ~2nd: 
No history of impo:tati~n or connection with infected localities. The 'epidemi~' 
ended on 19th Apnl, with a total of 124 cases and 52 deaths, another in': 
stance of a low. case mortality. Interval only Ii months. 

CASE 34. Village Chak Santal, population 916, Sialkot tahsil Sialkot 
distri~t. .A plague epidemic. raged here from 2~th JanuarY to 4th M~y, 190 1, 
resultmg m 45 cases. Nothmg fu:ther was noticed until the 2nd Novembet .. 
190 7, when a dead rat was found. m a h~use ~vhere two women died in May, and 
the last dead rat of the precedmg epIdemic was found. Twenty cases and 
thirteen deaths. No history ot importation and the first and only infected, village 
in the district. Interval 6 months. 

, CASE 35. Sirsa town, population 17,058, Hissar district. This town was 
infected by importation on 2nd February; 1907, ninety-one cases occurring between 
that date and the lith June, the epidemic was confined to one mohalla of the 
to" n. Nothing further was noticed until the 21th Octobt.r, 1901, when rat 
mortality was noticed in a house in the same mohalla followed by the prst case 
on 1st November. No evidence of importation. Rat destruction was at onct3 
carried out which pro.bably accounts for the mildness of this epidemic which only 
resulted in 1'2 cases, the last on 15th January, 1908. lnterval4i month~. 

CASE 36. Village M irzapur, Hissar tahsil, Hissar district, population 
1,394.· Infection imported on 7th May, 1907, 5 days later rat mortality was 
noticed, the second case occurring 'in the same house' on 15th May; the epidemic 
was confined to a few Muhammadan houses~ all having common walls with,the first 
one infected, and led to nine cases, the last on 6th June, rat mortality continuing 
for J 5 days after this date. Nothing further was noticed until 24th ~ ovember, 
when rat mortality again appeared in a Chamar's house which adjoins and has 
~ommon walls with the l\1llhammadan ,house infected in June. followed by first 
case in the same house on December 4th i rat mortality to a slight extent continue4 
in this same block of houses but no further case occurred till late in January, 
19Q8j it then spread thr9ughout t,he v~l1age and caused 77 cases, the last oq 
13th A pri!. Interval '5 ,months. 

5. Illustrating reappe~rance in separate parts of same locality. 

CASE 37. Village Wiram, Chunian tahsil, Lahore d'istrict, population 923. 
Seventy cases of plague occurred in this village between 22nd January and ind 
May, 1907 j nothing further was noticed until six cases occurred in different parts 
of the village pract'ically simultaneously on 7th' December, 19°7. 'No rat 'mor~ 
taHty was observed but a had smell. prObably in~icative of it was noticed in the 
infected'houses previous to ~he human,'~ases. No further' cases occurred. There 
was absolutely no evidence ~hatever of any'importatiort, and there was ho coin .. 
munication wlth any infected viITage. Interval '1 months. ' , 

CASE 33. Village Hudiala, Sharakpur tahsil, Lahore district, population 
500. A case of plague was imported into this village on' 5th February, J901, no 
r~t mortality was observed in connection with this. case and there were no other 
'c'ases. 1{at ixlortality began about 'Octoher loth scatter,ed cib6bt the\,ilIage, witlI 
no'definite connection with the previously infected house,. 'and the 'ifitst thre~ 
'human cases,' November I'st, 7th and 9th' were in sepkrate palts o£lthe VIllage ana 
'apparently quite uncpnnected with' eacb ather .. No evi~ence of -iinpo~ta~ion' or 
e::onnecti'on with infected villages. Interval 8 months. ' " - ' .'. 

. .CASE 39. )'mage Butala .S~a~~. Singh,.,Guj!a~w~la t,\hsil" ~uj,ra.nwa1a 
9Istnc~t, popul~tIon' '1,7I'~ An :e~ld~mlc 'causmg el~hty'deat1is occuh'ed'ln the 
?p~ing ot ,190 1. tp~ fir~~ cas~ b~i~g,?il ?nd Februa~Y'and,t~~ last'~n' 13~? J~M. 
~()' ~fu~theI' 'signs oe,'I~fe~~~on. !lntII, the ,~6th .~e~~a?" _I~O~J 'Vh~!l \~,!o ~ases 
;oc~urred on t~~ _s3:~~ A'~y, ~~e In a. h~use ~~q }l0~~ sl~e, .a~~ the' ~fher. on ~~~tJ 
Some t sixty hOuses apart Wlth'no connection between tqe lwo! No ~evldehc~ Of 
:tm~~rta~ionh~r.~<?n~~,<:tion\ ~~h in'l~ect~a,,\ril,!a~~J n,o rat ,~?rt~lity ~~~~cred,' ;'~~t~~ 
val' 9 .mont s. .. ,. , ' . , , , , -''1 \ ~ I - ,- J.' 

CASE 40. Town Khudian"Chunian,t4hsiln LallOre fli~trlct, pop~~ation 3,4~1. 
An epidemic causing .85 deaths tOQk pface,betweeQ l7~ ,January' aqp .H~P 
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May, 1907. Two cases of plague were imported in December, 1907 but no rat 
mortality or human cases followed in connection with them. At abo~t the endof 
February rat mortality was noticed as occurring 'generally throughout the town 
and on March 9th, human cases occurred simultaneously in three different streets 
and the epidemic b~gan. . Int~rval 9 ~onl~s .. The widespread nature of the re
appearance of the dIsease In thIS C:lse IS mdicatIve of recrudescence in spite of the 
fact that importation had occurred previously; it must be admitt~d however that 
these importations may possibly have led to the subsequent epidemic. 

6. Illustrating reappearance beginning as pneumonic plague. 

~ASE 43.-Anandpore, population 573. A suburb of the town of Pathankot. 
Gurdaspur district. 176 cases occurred here between the 11th November, 1906 
and loth April 19°7, the epidemic being originated by an imported case which 
was followed by rat mortality i!) the usual way. Nothing further was observed 
until the 25th August when a case of pneumonic plague occurred; the second 
case was also pneumonic and the next two bubonic. all occurring between the 
25th and 30th August. No rat mortality was observed. No history of importa
tion i no other infection in the district. this being the first place to report mfec
tion. Interval four and a half months. 

CASE 44.-Village Padri. Tarn Taran tahsil, Amritsar di~rict. population' 
2,463. The last case of a very slight epidemic occurred on 27th April. 1907. 
Nothing further occurred till 1st February. 1908, when a case of pneum:mlC 
plague occurred in the person of a carpenter. living in a house infected two years 
before. the disease quickly killing hun and all his family except his wife and then 
spreading to the rest of the village. No evidence of importation. No infected 
villages near. Rat mortality not observed but the reporting officer notes that it 
probably occurr~d. . Interval 9 months. 

CASE 45.-Village Mattoo Bhaiki. Gujranwala tahsil, of the same district, 
population 1.179. The last case of an epidemic causing 57 deaths occurred on 
the 7th June 1907. No signs of infection till 16th January, 19o8. when a single 
dead rat was found in a house-adjoining the one in which the subsequent case 
occurred, one of pneumonic plague on 20th January. No dead rats were seen in 
this house but it was noticed that the rats, which were very numerous. suddenly 
disappeared two or three days before the case. The second case was bubonic. 
No evidence of importation. no infected villages near. Interval 7 months. 

CASE 46.-ViUage Papnakha, Gujranwala tahsil, of the same district. 
population 2.032. An epidemic resulting in 278 deaths ended on loth May 
1907. There was no apparent infection until nearly ten months later when two 
dead rats were found on the 4th March. 1908, in the house of one Maula Dad 
who fell ill of pneumonic plague on 14th March. The epidemic was slight, only 
twelve cases. No history of importation or connection with infected villages. 
Interval 10 months. 

7. Showing corroborative evidence from earlier epidemics. 

Even ~t this distance of time a brief study of the first epidemics in the 
Punjab, when the area infected was small and under close observation, will be use
ful. The history of the first i'llportation of plague into the province is an 
interesting one, .and this case belpngs to the class where importation did not give 
rise to other signs of infection at the time, these appearing later after a consider
able free interval. 

CASE 41. In the year 1897, Ram Saran, returning to his home from Hard
war was taken ill at Rahon town in the Jullundur district, on the way and 
eventually arrived, seriously ill, at his ·village Khatkar Kalan in the same district 
on April !a8th, dying on the next day in his small mud-house near the middle of 
the village; his property passed to Hari Ram, a small shopkeeper living in the 
middle of the village. Nothing further occurred till the beginning of August 
when two persons were taken ill, Malan, dying on August 9th after eight days' 
fever and her son Rana. who died on September 13th with a history of fever 
and 'enlarged glands, but also of syphilis. There is no definite evjd~nc~ that 
these were plague cases, but rat mortality was also· noticed at the begmnmg of 
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August, commencing in Hari Ram's cattle shed, which is close to Malan's house. 
In September, disease appeared among some Jats living near Malan's house and 
also among some Chamars occupying houses which ~djoined, but had no direct 
communication with Malan's bouse and those occupied by the 1ats, and there can 
be no doubt that these cases were bubonic plague although it was not until Octo
ber when the disease, spre~ding more rapidly and frightening the people, was 
reported and so came to hght. Interval 3 months. The subsequent epidemic 
1897-98 was due to the spread from this focus by importation alone, recrudesc
ence being, of course, absolutely excluded, and it is extremely important to 
notice that out of the total number of villages infected, 86, infection was 
traced in 72, or 84 per cent. Compare this with the 50 per cent. of the present 
investigaticn, where importation was a possibility, and in only half of which it was 
definitely traced. It was largely owing to the fact that, in districts which had 
previously been infected, it was difficult io many cases to account for the 
infection, as compared with those districts which were infected for the first time, 
that it was recognised that some other factor than importation was at work, 
and recrudescence began to be suspecled. In the summary of the work of the 
Plague Commission, published by the Government of India, it is stated 
that a careful study of a Punjab district has shown that a history of poss
ible importation could be obtained in 80 per cent. of the villages which became in
fected. In the case of a district previously uninfected, where the spread can only 
have been caused by importation, this is perfectly true, but in the absence of 
such qualification this statement is misleading, as the figures I have given show. 
The last cases of the epidemic of 1897"98 occurred in separate localities on June 
3rd, 4th, 19th, 20th, and 23rd and July 24th. The first case of the next season 
occurred about the middle of September in a previously uninfected village, and 
of the first eight villages attacked, the source of infection was traced definitely 
in one only, very indefinitely in two, and none was discovered in the other five; 
these latter had not been infected before but it is significant that neighbouring 
villages had been attacked in the previous spring. The last cases of the 1898"99 
epidemic took place on 1 une 7th, June 23rd and August 15th. The first case of 
the next season which occurred on October 8th is interesting. 

CASE 42. Village Sahiba, Garhshankar tahsil, Hoshiarpur district, popula
tion 1,595. In April, 1899, infection was imported by elothing from an infected 
vi1lage and there were four cases between A pril 12th and 19th, the epidemic 
being effectually cut short by evacuation. The next case occurred on October 
8th, and 110 evidence of importation could be obtained. On this case Major 
(then Captaill) C. H. James makes the following remarks in his report on the 
epidemic 1899" 1900 :_IC I n the case of Sahiba the question that at once arises 
"in the mind is, how did the disease get here? Had it remained dormant since 
"the previous spring ::md then again become active as the weather became cooler. 
II or had it been introduced from another village? If the latter, where had it come 
"from? We could get no evidence of the disease being imported. Indeed, there 
"were no villages infected for two months except Karnanan and this was at least 
"15 miles away. The nearest villages to Sahiba, which had been infected since 
"its previous attack, were Jaipur and Dial. But both these had been d~clared 
"free, the former on July I st and the latter on August 12th, and moreover have 
"both since remained free of the disease. We are, therefore, forced to the con
CI elusion that the infection had existed all along in Sahiba, in some form or other, 
~'since the previous April." _ 

$lIse 
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THE IMPORTANCE OF THE PERSISTENCE OF PLAGUE 
INFECTION IN CERTAIN VILLAGES 

DURING THE OFF-SEASON. 

BY 

CAPTAIN J. C. G. KUNHARDT, UI.I!., 

MEMBER, PLAGUE RESEARCH COMMISSION. 

Plague infection may recur from year to year in a particular district or 
area in the following circumstances :-

Causes of repeat.. 
oed epldemiCB In a p' 1 A l'd' fl' d" distrIct. .L' erst g.- nnua epl ezmcs 0 p ague In a lStrict may 

be entirely dependant on re-importation from outside at the 
commencement of each plague season. 

Secondly.-Infection may, year after year, persist during the off-season 
in one particular portion of that district in which conditions influencing plague 
are comparatively favourable during each off-season. 

Thz'rdll,l.-Considering that an epid~m~c ?f p~ague in a town or villag~ 
is often brought to a close largely by a dImInutIOn In the number of suscep
tible rats in that place, plague may persist in any town or village when 
it happens to become infected late in the plague season. In this case there 
might not be sufficient time for the diminution in the number of rats to take 
place, necessary to bring that epidemic to a close before the off-season sets in. 

With a view to study the behaviour of :{>lague in the villages of Poona 
district, and especially with a VIew to ascertain in what manner 

MaterIal fo r and in what particular localities, if any, plague persists during 
,tod,.. the off-season, the Plague Progress Reports of the Government 
of Bombay were analysed. In these reports the number of plague attacks and 
deaths are given for each village in the Presidency from 1899 to 1904. 

In reviewing these statistics, it must be pointed out at the outset that they 
are open to many fallacies, for example, these plague cases 

Sooroos of error have in the majority of instances never been seen either during 
In material. their illness or after death by a qualified medical practitioner; 
in many instances, especially when sporadic cases or deaths have been reported, 
&. mistaken diagnosis may have been made. The symptoms and sudden death 
accompanyin&, this disease are however so distinctive and so familiar to 
almost every Inhabitant in this part of India, that we may safely assume that 
when a number of plague cases and deaths are reported to have occurred in an 
individual village, week after week and month after month, these cases and 
deaths have in most cases been correctly diagnosed as bubonic plague. . 

Again, it must be remembered that when a few isolated cases occur, 
a considerable responsibility rests on the individual who makes_ the diag
nosis, and reports the case as plague. Should the diagnosis afterwards be 
suspected to be at fault, thr~ug~ .the subsequent course of events in the vil
lage, or for other reasons, the IndIVIdual, who reported a case of plague, might 
make himself very unpopular in that village owing to the inconve
nience and alarm to which the inhabitants had been subjected. We may take 
it, therefore, that, especially in isolated cases occurring early in an epidemic 
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many plague cases and deaths are never reported as such, the death being 
ascri bed to one of the more common causOes such as fever pneumonia 
diarrhooa, &c., in fact anything but plague, until these deaths 'become mor; 
numerous and it is no longer possible to hide the presence of an epidemio 
in th\lot village. 

The material at our disposal in these reports °is, however, so large that 
regarding circumstances in a broad light, a considerable amount of useful 
information with regard to the epidemiology of plague in villages may be 
gaine~ by a study of the figures given in these reports. 

We must n~w dElfi!le what we .m~an by the "Plague" and U Off-Plague" 
Deli n it ion of seasons In Poona dlstnct. It has been shown in one of the 

~~~u~ue" ~n:e:?:~ repo~tsoof the Plague Commission ° I?ublished in th~ Journal of 
Poonadlstrict. HygIene, Vol. 10, No.3, that condItions become rapidlyfavoura
ble to plague (a fall in the temperature and a rue in the humidity accompanied 
by a rapid rise in the prevalence of rat fleas) during the month of June, and 
tliese conditions become rather more gradually unfavourable to f,lague in the 
month of March. The plague season of Poona city and presumab y also that of 
sUJ;rounding district, where meteorological and other conditions vary but 
slightly, may therefore be said to last for nine months, vzz., from the beginnino
of July to tlie end of March. The off-season lasts approximately for the remai
ning three months, vzz., from the beginning of April to the end of June. These 
two seasons are clearly demonstrated iJI. Chart No. VII, Journal of Hygiene, 
Vol. 10, No.3. 

The contrast between the conditions (already detailed) unfavourable to 
o ntr at between plague during these three months and those favourable to 

" Plagn:" and" Olf. plague during the first three months of the plague season is 
pl~Qe" ~eason8o very great; so much so th~t if it be possible for rat plague to 
smoulder on in a village during the off-season months, it would undoubtedly 
at once manifest its presence in the form of human deaths during the early 
months of the plague season. 

Regarding April~ May and June, then, as the off-season for plague 
° h in Poona district, it follows that if all villages were col-

Villages whlc 1 d . h h· h hid ' h probably "carry ecte In eac year, w lC s ow p ague cases an aeat s 
overo" during any of the first three months of the plague season 
(July, August or September) as well as in any of the six months which 
preceie them, then tliese villages would include most of those that carried 
plague over this off-season period in each year. In some cases owing to the 
difficulties alreadv mentIoned, and our inability to discriminate between 
imported and local cases, the evidence of" carrying over" may be obscure; in 
others, however, as we shall see, it will be quite patent. It would be of 
great interest to see what particular characteristics are common to these 
villages which probably "carryover," and by observing their previous 
and subsequent plague histories, to see if they differ in any way from the more 
normal villages of the district. 

In order to obtain a convenient and complete statistical, as well as a more 
Method of record. °hr lef,ssllgr~phic ~echordd of thde p~agud e hIistoryhof all tShuch vi!lllaages, 

lUg VIllages whlch teo owmg met 0 was eVIse. n eac year ose VI ges 
"carryover." in Poona district which apparently "carry over" (that is, show 
plague cases or deaths in July, August or September as well as in any of the six 
months preceding) were taken in order and their monthly pla~e cases and 
deaths for each of these nine months were entered on what we mIght describe 
as a "chart." This was done for each of the six years, 1899-1904, for which 
these records are available. The complete plague statistical history of these 
villages was then similarly traced for each remaining month of this 6-year 
period. The result js seen in Chart Nuo 1. 
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It should clearly be understood that this method is not perfect.. Hit 
were, then there certainly would have been included a few 

Imperfection. of more villages which, owing to the shortcomings in the system 
method. 

of reporting plague already mentioned, have failed to return 
oases and deaths d~mng the off-season and the three months preceding it and 
so have not come 1Oto this category. On the other hand, it is possible that 
one or two of the villages in Chart No.1 only appear to have carried over, 
plague may have died out naturally at the end of the season and infection may 
hl!'ve.been re-introduced early the following season from other villages in the 
dlstnct . 

. J It is also important to bear in mind that the villages which come into this 
Small' p t category, form but a very small fraction of all the infected vil-

of vlllage~P:b~~: lages 10 Poona district during each of these six years; for 
"carryover." instance, during the month of February 1902,52 villages were 
infected in Poona district, whereas 13 places are given as infected in this 
chart and only 4 remained infected during the off-season. Again in March 
1903,87 places were infected, yet only 11 are mentioned in the chart and in 
only 4 did plague survive the subsequent off-season. 

In tables Nos. 1,2 and 3 the total number of infected villages during each 
month of the years 1902-1909 are given for Poona and its two adjacent districts 
AhmednaO'ar and Sholapur. These are villages which reported one or more 
plaguo de~ths during each month. It will be seen that the number of villages 
lOfected during the off-season months form a very small proportion of all those 
infected during the months of the plague season. It should, therefore, not be 
imposslble to deal prophylactically with these few villages infected during 
each off-season. 

We will now examine Chart No. 1 in detail. We will exclude for the 
flO ti • time being the various portions of Poona, vtz., Poona city, the .. 1:~mlDa 00 o. '. 

village.wbiohcarry Suburban area, Cantonments and Klfkee and WIll conSIder 
over. these subsequently. 

With the exception then, of Poona; in the year 1899 at least three 
villages, as far as we can tell, carried plague over the off-season, Vtz., 
Khed, Parbatti and Vadgaon. The remaining 5 whlCh returned cases both 
in the first three months of the plague season as well as in the 6 months whicL 
preceded them, vzz., Lohagaon, Bhamburda, Baneri, Yerroda and Kadus are, 
accordinO' to the chart, all doubtful or only partially "bridged" the off-season. 
In 1900,1:>iwali alone probably carried over the off-season, and in 1901, 
Talegaon undoubtedly acted as a "bridge." In the year 1902, the off-season 
was probably bridged by Charoli, Lonavla, Saswad and Ottur; in 1903, wholly 
by Narayengaon, Katfal, Undawadi and Malthan and partially by Mekhali. In 
1904, by Bavda, Nimbgaon-Ketki, Hardapsar and Mandavgaon. 

Exclusive of Poona, therefore, 17 distinct villages as far as we can tell 
bridged over the off-season periods in these six rears, and it 

Vill8gi'S rcprwo. will at once be observed by referring to a map 0 the district 
~:~~~~fall types ia that theRe 17 villa~s are representative of every type and of 

every portion of 1'oona district. They vary in size from a 
population of under 400 to over 6,000. Some are situated on railways or main 
roads or near a large city, others are in a remote comer of the district. Some 
are situated in the higher portions of the district while others are in the lowest, 
some are on rivers, others at a distance from them. -

Certain 

Other features of 
ot,erest. 

other strikinO' features also emerge, VIZ., unless a village 
bridge over the off-season or other exceptional influences come 
into play, it is comparatively rare for that village to be in
fected in two successive years, in other words, plague usually 
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dies out in each village at the end ot each epidemic. Again, no individual 
village in ~his dis.trict a~ted as a br.idg:e in more ·than one year. This shows 
that no SIngle Vlllage In Poona dIstrIct can be regarded as an endemic area of 
plague. Moreover, all these villages which either wholly or partially carried 
over plague during the off-season period have a normal seasonal VarIation of 
plague.conditions: for when infecte~ e~rly, their plague season ~orresponds 
approxImately WIth that of the distrIct taken as a whole, or WIth that of 
Poona city (see Chart No. VII, Journal of Hygiene, Vol 10, No.3); as 
examples we may take the Charoli epidemic in 1899 and the Talegaon 
epide~ics in 1899, 1902 and 1903. 

What peculiarities then are common to all these 17 villages? 
~'eatnre common There is certainly one. All these villages apparently became 

to all Villages infected towards the end of the plague season preceding the 
that" carryover" particular off-season which each bridged over. An importation 
oj z'nfection late zn the plague season then appears to favour the ;F.ersistence of plague 
durzng the subsequent off-season z'n any vtllage zn Poona distrzct z'n whz'ch Buch late 
~mportatzon chances to occur, but the infection dies out after each early epidemic, for 
when in other years, these same Villages chance to become infected early in the 
plague season, a normal epidemic results which in due course burns itself out 
completely before the subsequent off-season is reached. 

To this general rule there are, however, some instances 'which superfi-
A : t cially appear to be exceptions. A reference to Chart No.1 will 

ex~~~:~ show that Parbatti and Bhamburda were both infected in 
to rnle each of the six years. Although often infected early in the 
plague season, they appear at first sight to carry the infection over the inter
vening off-seasons. How do we know that in these places we have not 
endemic centres of plague? The question is regarded in a somewhat different 
light when' we know that both these small villages are conti~uous to Poona 
-city, and indeed Bhamburda is now included within its MUDlcipallimits. It 
is far more reasonable to suppose that these places alao adhered to the general 
rule, viz., that infection dies out after each epidemic and is re-introduced (in 
this case from Poona city) during the following plague seasons. Moreover, 
had plague infection been present in these two places during the intervening 
off-seasons, the epidemics would, in most cases, have made themselves manifest 
within tlie first three months of plague season for the reasons already 
quoted. 

All these remarks would apply as well to Hardapsar which was also 
infected in six successive seasons. Hardapsar is a large village situated on the 
outskirts of Poona on the main road between that place and Sholapur. 
This village did actually carryover the off-season of 1904, after becoming 
infected probably in February, just before the end of that pla&'lle season. 
By contrasting the 1904 epidemic with those of previous years, this village 
gives a good example of the severe outbreak which usually follows during 
the first three months of the plague season when infection persists through 
the off-season and to which phenomenon we have already rt::ferred. 

Two morel apparent exceptions remain to be considered, viz., Talegaon 
and Lonavla. These two places were also infected during six successive plague 
seasons. At first sight, it might be suggested that these constitute two endemic 
centres for plague in Poona district; indeed as has already been shown Tale
gaon in 1901 and Lonavla in 1902 undoubtedly did carry plague over these 
respective off-seasons. When, however, it is remembered that these two vil
lages are both situated on the main road and railway between Bombay and 
Poona, it is far more reasonable to suppose that in each of the remaining 
-epidemics, infection was freshly imported from one or other of these centres. 
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It will be seen from this that the only villages which are apparent excep
tions to the rule laid down, are practically the only villages mentioned in the 
chart whose j;ituation renders them exceptionally liable to repeated importation 
of infection from without. ' 

Poona city with its various suburbs (including Kirkee) now remains t<>
be considered. It is an exceptionally large town having an 

Poona oity lIll!'y be extensive trade with Bombay and the surrounding district, and 
a real exception. h I b d·th h ence can scarce y e compare WI t e much smaller 
villages of the district. It is difficult to learn from the chart, to what extent 
plague has carried over the off-seasons; infection was certainly carried over 
In 1899 and 1904, and in the case Kirkee in 1903, but it is impossible to 
state definitely if plague was carried over in any of the other years or not. 
Owing to its size, epidemics of Poona are more prolonged. Even if they 
commence fairly early in the plague season they may not have time to burn 
out before the following off-season is reached. For this reason Poona is more 
likely to act as an endemic plague centre than the average small village in the 
district. 

Even if infection do not continue through that off-season, it is-again 
owing to its size and therefore large trade communications-

Pooaa city may li bl b . -I: t d l' h I: 11' 1 al80 be all apparent more a e to ecome re-Iwec e ear y In t e ~o owmg p ague 
exception. season than the average village in the district. It might 
thW! only appear to carry over a season when in reality it does not do so. 
Whatever may have happened in former years, in later years at any rate 
infection certainly appears inclined to die out in Poona city during the 
off-season. 

This failure to carry over may be accounted for by an increasing immu-
. nity to plague of'its rat population, which immunity has been 

Effect of immo- shown to exist by experiments conducted by the Plague Re
aM of late. search Commission. If this be the case, then, the importance of 
completely understanding the method by which plague bridges over the off
season in certain villages in the district will become greatly enhanced. 

The plague seasons of the two districts adjoining Poona, namely, Ahmed-

C I Ith nagar and Sholapur. are similar to that of Poona. For com-
ompar 80n W . • h h f h 1 h vill 1 Ahlllednagar and parlSOn WIt t ose 0 t e atter t e age p ague figures 

8holnpnf dIstriCts. for these two districts have been tabulated in Chart Nos. 2 and 
3 respectively. They exhibit similar characteristics. 

There is one point in these two charts which is of exceptional interest 
and importance. In both districts, plague infection failed to carryover the off
sea"mn of 1900 and both these districts escaped the plague in the following 
season. Shola'pur district was indeed not generally infected again till com
paratively late III the :plague season of 1902 and Ahmednagar not till 1903. 
On the other hand, III 1903, when many villages handed the infection over
the off-season in both districts, a severe and widespread epidemic ensued. -

The persistence of plague infection in villages during the off-season is 
thus of considerable importance. Its importance would be 

The Importance of further increased as the chance of plague carrying over in large 
peliistenoe of infeOo towns diminishes, and especially if we were able to devise tlon In VIllages. 

some practical scheme or system whereby we could detect in 
each year the few villages in the district which are likely to carry plague over 
the off-season, such as villages which happen to be infected late~ or those in 
which either cases or deaths occur during the off-seasons. 'Having detected 
them these villages could be isolated while they yet remain infected, or we
might anticipate nature by diminishing their rat population by some means 
other than plague. Even if we were thus able merely to delay the re-infection 
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<Jf the .district, each ye!U", till the ~hr~e mo~t fa~oUrable months of the plague 
season 1S past, the seventy of the dIstrICt epIdemIC would be greatly diminished 
With fewer .vill~ges infecte~ during the plague season, there would probably 
be f~wer still mfected durmg the following off-season. The fewer there are 
then Infected the more effectually could these be dealt with· there miO'ht 
indee~ be· no necessity again for such prophylactic measur~s during the 
followmg off-season. 

On reviewing ~he i.nforma~ion d~rived from studying the charts, the 
Bceu\p of Items followmg mterestmg pomts suggest themselves with regard to 

of mter\lst. the villages of Poona district. 

1. Villages which have a large trade communication with infected 
places, which are on the main road or railway, or which are adjacent to large 
plague infected centres, are liable to become mfected frequently. 

2. Villages which are remotely situated in the district usually escape 
plague for several years in succession. 

3. The recurrence of annual epidemics of plague in the district is not 
necessarily dependent on yearly importations from endemic or other centres of 
plague outside. 

4. There is no single village or group of villages in the district where 
plague is endemic. 

5. Whenever villages are mfected early in the plague season, infection 
-dies out completely either before or when the following off-season is reached. 

6. When infection is implanted late, however, it occasionally continues 
over the following off-season. 

7. The explanation of this is that the epizootic has not sufficient time to 
exhaust the rat population of that village before the off-season commences, and 
it is by this method that infection is bridged over the off-season in Poona 
district .. 

S. When in one year no village carried plague over the off-season in 
two adjacent districts, these entire districts remamed practically free from local 
infection for one or two years afterwards, thus showing that importation of 
infection f:r;om without is of minor importance, when compared with the 
persistence of infection within. 

There is one more question that it might be of interest to raise. In Poona 
district as we have seen plague is carried over the off-season 

Comparison be- • h d'ffi ul d f' .c' 1 1 . l' d i.ween Poona and WIt some I c ty, an or lau y ong mterva s Its towns an 
West Coast dlst.rlctg, villages have been free from the disease. Yet in the towns of 
the West Coast which have never suffered as severely from plague epidemics 
as those of Poona district, infection appears to persist through the off-season 
with much greater facilit;r-~ombay, Ratnag~i and Mangalo!e ~ave seldom 
beEm free from plague and It mIght almost be saId to be endemIC In some of 
.these places. What is the explanation of this? 

Regarding the question in the light of what we have said about 
Poona district, the probable explanation of this phenomenon is that in the West 
-Coast towns there is not the same contrast between favourable conditions in the 
pLague . season and unfavourable co:.:ditions .i:.: the off-season: The 
climate IS more equable and meteorologICal condItIons do not vary much, 
hence there is also less seasonal variation in the flea prevalence in these 
towns. In consequence of this epidemics of plague are never very severe and 
the rat population is probably not reduced, during an epizootic, to the same 
-extent that it is by an epizootic in Poona city by the time the off-season 



arrives. This fact together with a comparatively high flea prevalence during 
the hot weather would readily 'explain the persistence of plague in West Coast 
towns dUring the off-season. 

Before concluding this paper I must acknowledge my indebtedness and 
gratitude to Dr. G. D. Chitre, late of the Plague Research Commission, and to 
Mr.· Pansare of the Bombay Bacteriological Laboratory for the valuable 
assistance they have afforded me in compiling these statistics. 

CONCLUSIONS. 

I should finally like to emphasise tho most important conclusions that 
can be deduced from this work, namely :-

1. There is no single and constant endemic centre for plague in 
Poona district, nor are the annual epidemics of plague entirely dependent on 
importation from outside the district. 

2. PlaO'ue may persist dming the off-season in any village in Poona 
district and su~h persistence is favoured chiefly by the introduction of infec
tion into that village late in the preceding plague season. 

3. Those villages which "bridge over" the off-season in Poona 
district form but a very small fraction of the total number of villages infected 
in that district during the previous plague season. 

TABLE No.1. 

Table showing the number of infected villages in Poona District 1902-
1909. Population 995,330. Towns 11. Villages 1,178. Total 1,189. 
----

Poona DI.tric~ 

Months 

1903. I 1901. , 1905. I 1906. I I 

I 1909. I 1902 I 1907. I 1908 Monthly I Monthly 

: Total. Average. 

I I ; I I I I 

January ••• . .. 71 61 33 4: 37 16 40 268 38-29 

February ••• . .. 91 57 24: 4: 17 17 28 238 34'00 

March ... 87 44 16 2 11 13 40 213 30-43 .. , 
April 14 29 28 6 2 6 9 3 97 12-12 ... 
May .- 1 1 8 1 1 4 2 3 27 3'37 

June .. , 1 1 3 0 1 0 1 1 8 1-00 

July 3 2 6 0 1 2 4: 0 18 225 ... 
August 8 6 13 0 7 4: 7 5 50 6-25 .. -
September, 18 16 20 4 35 9 28 10 140 17-50 

October ... .u 31 29 5 81 14 46 H ~61 32'62 

November, 36 40 36 13 94 23 48 19 309 38'60 

December, 50 59 43 13 64 22 39 14: 304 I 38-00 
-- I 
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~u I I 
TABLE No.2. . . 

, .,' Table showing the number of infected viUages in 'Ahmednagar District 
1902-1909. Population 837,695. Towns 8. VillageR 1,341. Total 1,349. 

. ,. AhmedDagar Dilltrict • 

I •• :Month •• 
<. 

19(12.1 1903,' 1904., 1900., 1906., 1908·1 1909 1 Monthl, Hoathl, 
I 

]907, 
• Total. Avenge. 

Januav ••• ...... 34 129 59 3 2 0 1 228 32'51 

F"bruary ••• ...... 203 124: 47 4 2 0 2 382 M'S7 

Maroh ... e ••••• 100 128 45 5 0 0 2 280 40'00 

April ... 0 67 77 24 3 0 0 2 173 21'62 

May ... 0 17 1(1 8 1 0 0 0 36 " 50 

June ... 0 4: 0 0 0 0 0 0 4 0'50 

July ... 0 11 8 1 0 0 0 0 20 Z'50 

August ... 0 45 23 3 2 0 0 0 73 9'12 

September .. 0 105 55 3 3 1 2 0 169 21-11 

(}ctober ... 2 177 83 7 7 1 4- 0 281 35-12 

November, .. I) 199 76 6 5 1 4 ... 296 42'2!1 

Deoember, .. 7 148 61 3 3 0 2 ... 224: 32'00 

. , 

TABLE No.3. 
Table showing the number of infected villages in Sholapur District 

1902-1909. Population 720,977. Towns 7. Villages 712. Total 119. 
, 

Sholapur DIStrict. 

Months. 

\1903. /11105. \ 1906, 1907.1 1908• 1909,/MontbI1/ Monthl1 1902. 1904, 
I Total. A.vernge 

.1 " 

Jl'nuary .. ' .. ...... 86 1'19 31 3 0 5 9 818 44'71 

February ... ... . ..... 10i 182 28 2 0 • 6 825 46'43 

March ... .. , ...... 90 152 25 3 1 8 4 278 8!l-71 

A.pril ... ... 9 46 68 11 , 1 0 0 139 17'87 

May ... ... 8 10 18 , 0 1 0 0 36 "50 

JUDe ... . .. 0 2 8 0 0 0 0 t) 5 ()O62 

July ... ... 4: t5 10 3 0 1 0 0 33 "12 . 
August ... ... 6 37 15 5 0 1 1 0 65 8'12 

September ... ... 12 77 2' 6 1 1 3 0 1" 15'50' 

October ... H' 12 142 35 6 0 1 f 0 200 25'00 

Npvember ... ... 21 170 38 5 1 6 6 ... 247 35-29 

Dec~mber ••• ... 54 176 3' 4: 0 5 10 . .. 283 '043 . . 
Tal!: TUIIIII Pa_, JlolillAy-42'13 



CHART No. I. Poona District. 

189B 1899 

Plact. I Taluka./ popn.' Not'. J)e~. Jan, Feb. }lilar.1 Apr. May. Junfl J .July .Aug. Sep. 

------------~----T_--_7-----------------
Oct. Nov. Dee. 

poona City 

Pconll Suburbs •• 

Poona Cant. 

Klrkc(' Cant. 

.(bed 

Parbatti .. 

Yadgaon •. 

Lohagaon 

-ehamburda 

13aneri 

Yerroda •• 

Kadus 

Diw&!i 

'1 alegaon Dha.bade 

C-bt~roli 

Lonavla " 
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OttU! 

Narayengaon 

Kotlol 

Unda'\\'3di 

Malthltn •• 

l\ekhaIl •• 

Aland! Choraobj 

J'lmbgaon KettI. . 

Mandavgaon 

I I" 78 4051359 

I

, Hn'cli ' 111385 
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I H.vcll 

l'tIaw8i 

Haveli 
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lIawal 
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llhlm
tbad!. 
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8199 

82775 

5640 

3946 

922 

1251 

1271 

1172 

785 

1226 

4175 

896 

5238 

4279 

6686 

6294 

6392 

3645 

641 

623 

720 

1041 

1207 
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33'9 
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94 18 

81 16 

1 

2 

15 

8 

5 

2 

2 

3 

1 

3 

3 

3 

2 

:3 
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5 

5 

4 

1 

1 

275 337 2302 5101 2612 
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12 

26 

3 

3 

16 78 

10 41S 

12 

12 

8 

4 

1 

o 
9 

4 

26 

13 

123 95 

60 42 

22 
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15 

43 

32 
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CHART No. II. Ahntednager District. 
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CHART No. III. 
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DEFECTIVE REGISTRATION OF PLAGUE DEATHS, AN 
EXPLANATION FOR THE REAPPEARANCE OF 

PLAGUE WITHOUT EVIDENCE OF 
IMPORTATION OF INFECTION. 

BY 

DR. D. A. TURKHUD, M.B., C.M. (Edin.). 

The present paper is based on the results of a special investigation 
which was undertaken in Satara district of the Bombay Presidency from 1~08-
1910 to inquire into the origin of the recurring epidemics of plague in the 
Valva Taluq of that district. 

A preliminary tour through the taluq was first made, in the months ot 
March, April and May 1908 to obtain a general idea of the nature of the district, 
the condition of the villages, the habits of the people, and any other special 
circumstances likely to favour plague. Thirty-six villages in the taluq were 
visited, and inquiries were made by consulting the village records to ascertain 
if plague had prevailed in them during the previous year 1907. The only 
records available for this purpose were, (1) the Register of Births and Deaths, 
which is kept in every village, and (2) the Plague Register, which is 
started in a village when it becomes plague infected, and which is a record of 
all plague attacks and deaths from day to day. The inquiries showed that in 
35 out of the 36 villages plague was more or less prevalent during the year 
1907. Inquiries weJ;e also made to ascertain, if possible, how plague started in 
these villages. These inquiries showed that the first death regIstered as pla
gue was not, as a matter of fact, the first death from plague which had occurred 
in the village. Plague, as a rule, had been prevailing in the village some time 
previous to the date on which the first case had been reported, the unrecognised 
plague deaths were registered as deaths from fever, diarrhrea, asthma or some 
other cause, and evidence of the presence of plague could generally be obtained 
by finding an increase in the number of deaths from all causes in the villacre. 
A plan was devised to detect this increased death-rate as follows :_ 0 

It was ascertained that the normal death-rate per mille per annum of a 
village in this district was about 25, the population taken into account in calcu
lating this death-rate being that of the Census of 1901. The following formula 
was used to obtain the normal number of deaths per month :-

(Population of village according to Census of 1901) X 25 
1,000 X 12 

Any rise in the number of deaths above the figure obtained by the formu1a
7 

therefore, raised suspicion as to the presence of an epidemic. Careful inquiries 
were then made among the relatives of the deceased, and also among their 
neighbours; with a little tact, the actual cause of death, if due to plague, was 
soon found out. 

The following example will show how this was done. One of the first 
villages visited was Kande, population 1,551. According to the village re
gistes an outbreak of plague started in the village on the 28th of September 
1907 with two plague deaths: (1) Lakhoo Rama Patil, and (2) Ganoo bin 
Mahardoo Patil. Inquiries showed that Lakhoo had not gone out of the village 
while Ganoo had visited a village called Shitur in Kolhapur State, but th~ 
village was not infected at the time of his visit. These two deaths, therefore 
gave no clue to the source of infection, and had the inquiry ended her~ 
the epidemic might have been regarded as a recrudescence of the previous 
infection in the village. 
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But an examination of the Death. ,Register showed the following 
mortality :-

Month. 

1907. 

January 

Fe'bruary 

March 

Apnl 

May ... 

.June ... 

.July ... 

August 

September 

October ... 
November 

December 

Plagae deathe.1 

12 

22 

13 

••• t •• 

...... 

...... 
6 

22 

8 

18 

Deaths from 
all caaaes. 

13 

22 

13 

a 

a 
1 

2 

5 

16 

22 

11 

18 

According to the formula given above, the average norttlal monthly 
mortality of the village should be 3. As a matter of fact the number of deaths 
in the month of August had risen to 5 and in September to 16, although in the 
latter month 6 deaths were returned as plague. A close examination of the 
Death Register showed that a number of deaths which occurred in August 
and September were registered as due to fever, and that these deaths had for 
the most part occurred among a class of people known as " Vaddars," a wan
dering tribe of earth and stone workers who had come to the village from a 
place called N erle which was at the time infected with plague. The first case 
among these peoJ?le to arouse suspicion was registered on the 20th of August, and 
it was found on VIsiting the spot where this death occurred that two persons had 
died in the same house a fortnight later, viz., on 4th and 5th September. The 
Vaddars soon after left the village. The villagers themselves admitted, when 
-questioned on the matter, that these were true cases of plague, yet in the regis
ter they had been ascribed to' fever.' It was further found that another sus
picious death had occurred on the 3rd September-a woman, a potter's wife, died 
in a house near that occupied by the " Vaddars." In the ne~t house two other 
deaths occurred among potters on the 9th and 10th September. These deaths 
.also were recorded in the register as due to fever; but the village potters admit
ted at the time of my inquiry that these persons had died of plague with buboes. 
'Two other persons who had dealings with the Vaddars also died of suspicious 
plaO'ue, one on the 16th and the other on the 17th September. But the village 
.o:ffi.~ers did not declare the village plague-infected till the 28th of September, 
't·.t., 40 days after the death of the first plague case. 

Incidentally attention may be drawn to the fact that the number of 
deaths recorded as due to plague at the close of the epidemic in January, 
February and March was in excess of the real number of deaths, which in all 
probability could be attributed to that disease. All deaths, for example, in the 
months of February and March were returned as due to plague, while only one 
in January is recorded as due to other causes than plague. 
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. T?e a?companying table gives a list of some of the villages in which 
on .1llqUlI"y It was found that the first cases of plague reported in the village 
regIsters. were not actually the first. plague c~ses. The list is not a complete 
on~, but It shows clearly that the vIllage regIsters are neither accurate nor 
relIable. Any attempt made therefore to trace the origin of the infection in 
villages from the first cases of plague recorded in the village registers must 
necessarily prove futile and lead to quite erroneous conclusions. 

Various reasons can be advanced to account for the incorrect registration 
of d.eaths. In some cases the cause of death, especially if no buboes are deve-
10pM, is not recognised by the unskilled villagers and death is reported as due 
to fever. No attempt is made by the village officers, who unfortunately are 
not trained medical men, but who are nevertheless responsible for the correct
ness of the register, to verify the rause of death unless some crime is suspect
ed. Sometimes, even when the village officers are aware that a death is 
due to plague, they will purposely record it under another cause. The reason 
for this deliberate suppression of facts was found to be this: in Satara district 
there is a rule that whenever the first plague case occurs in a village a special 
report must be made by the village officers daily for the fortnight following. 
'The report has to be forwarded to the Taluq headquarters, which may be some 
miles distant, by a special messenger. ,In order to avoid the inconvenience of 
.sending a special messenger so far, the men concerned do their best to ignore all 
early deaths from plague, and make every effort to postpone notifying the 
presence of plague in their village by registering the deaths as due to fever, 
diarrhooa or asthma. When, however, the number of deaths increase rapidly 
there is no alternative left but to attribute the mortality to plague. The presence 
of plague is then notified to higher authorities. 

On account of the unreliability of the village registers, it was thought 
necessary to employ a special agency of our own to verify the causes of deaths 
in the villages in our area. This agency was also utilised to collect early in
formation about any mortality among rats, to find out the first cases of human 
plague, and to trace the origin of infection, if possible. 

For this purpose the selected area was divided into three portions, each 
-consisting of a dozen villages. An Inspector was appointed to look after each 
portion or 'circle.' 8ubsequently a fourth circle was added to the area to keep 
under observation certain villages to the east of the Taluq. 

The Inspectors were carefully instructed as regards their duties. They 
had to visit all the villages in their respective circles regularly once a week and 
in a certain definite order. On visiting a village the Inspector was required to 
-examine the village Death Register and personally inquire into the cause of 
every death which had occurred there during the week subsequent to his pre
vious visit. He had to make special inquiries about the deaths which appeared 
to be suspiciously like plague, and ascertain if there was any mortality among 
the village rats. After making these inquiries he had to submit his report on a 
.special Diary Form. A separate form was used for each village. The Inspec
tor had instructions to send the forms by post to the Special Medical Officer on 
the last day of the week ; but if he heard auy rumours of dead rats or thought 
that a certain villager's death was due to plague, or detected an actual plague 
-case, the diary form had to be posted at once with a special report on t?e result of 
his inquiries to trace the origin of infection. In this manner contmuous and 
.authentic records were obtained showing the cause of every death in every 
village under observation. Suspicious deaths were thereby detected early, and 
it was thus possible to trace the origin of plague epidemics. 

The information obtained from these diary forms was found to be 
sufficient to enable the Special Medical Officer to keep a close watch on the 
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mortality of the villages under observation; the,. showed whether deaths had 
occurred in the same house or locality, whether In any particular community or 
among children. It was thus possible to suspect early, even at the headquar
ters, the presence of an epidemic in a villa~e and to direct the Inspectors to 
make special inquiries in the case of SUSpiCIOUS deaths which had escaped their 
notice. The work of the Inspectors, however, had to be watched very strictly 
by paying surprise visits to the villages, for they used aU kinds of devices to 
evade their work. They sometimes, instead of visiting villages, sent for the 
registers from a convenient place in the neighbourhood and co:pied therefrom 
the necessary information to fill in their diary forms ; at other times they did 
not visit a village, but reported that the village register was not available and 
that consequently they could not submit the weekly return. A Special Super
vising Inspector had to be appointed, and it was quite possible to exercise a 
proper check over the work by means of surprise visits, by examining the 
Death Registers, and by asking the Inspectors to point out the houses where 
recent deaths had occurred. 

The number of villages kept under special observation in this manner 
in the four circles was as follows :-

Karad Circle, 15 villages. 
Shirala 

" 
13 

" IsIampur 
" 

13 
" Tasgaon 

" 
13 

" 
Total '0' 54 

A detailed account of the observations carried on in these villages will, 
it is hoped, be published elsewhere at a subsequent date, but it may be stated 
here in short that in every instance where a village became infected by 
J>lague, the source of infection could be traced to another infected village, and 
that no outbreak could be attributed to recrudescence or recurrence without 
importation of infection. 

The observations carried on in the Tasgaon circle showed that plague 
persisted in that locality from August 190~ with.out cessation in the off-season, 
and was still prevalent there at the close of the year 1910. The chart given 
below gives a good idea as to how these villages went on infecting and ra
infecting each other and thus maintained the infection continuously during 
two years 1909 and 1910. 
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It is interesting to note that during the quiescent plague period, in 
the month of May, in this circle, only one village-and that a diffe.rent one 
each year-was infected; this village was the source from which all other vil
lages in the circle became infected in each epidemic. Our investigations in 
the other three circles also showed that every outbreak of plague which occur
red in the villages could be traced to the importation of infection from another 
infected village. It is thus quite evident that erroneous deductions may be 
made as to the origin of an outbreak if the first cases of plague which are 
-officially registered are taken as the starting point of that outbreak; accurate 
conclusIOns can only be arrived at if the actual first cases of plague are carefully 
ascertained after detailed inquiry on the spot. 

The facts already recorded sufficiently justify this conclusion, yet it 
may be worth while recording the story of an outbreak of plague in the village 
'of Virmade which, as far as the official records showed, was free from plague, 
but which nevertheless was smitten by the disease late in the epidemic 
season; the disease persisted throughout the quiescent plague period and this 
village was the focus from which the surrounding district became infected 
in the following epidemic season. The presence of this epidemic came to the 
notice of the Collector in July and he asked me to make a special inquiry as 
to its origin. 

Virmade is a small village-population 768-about ten miles to the 
north of Satara town; plague was not known to be present in this part of the 
district during the year 1909, but inquiries, which were instituted on the 
Collector's orders, showed that the people in the village had been suffering 
from plague from the month of April. The death register of the village 
showed that six deaths had beEln recorded in that month and that four of 
these had occurred in one household at about the same time ; these deaths 
had been registered as due to fever, but investigation proved that every one 
of them was due to plague, the infection having been introduced into the 
village from Bombay. In the month of :May dead rats were still being found 
in the village, but no deaths were recorded. In June two suspicious deaths 
from fever were reported from the same part of the village. In July there 
were as many as thirty-eight deaths, but the presence of plague in the village 
was not notified by the village officers till the 28th of that month. No plague 
register was kept nor were the entries in the death register accurate because 
the village officers were among the first to run away from the village and live 
elsewhere. The villagels foJlowed their example and mIgrated into the 
neighbouring villages in the Taluqs of Satara, 'Yai, and J aoli. Some of the 
inhabitants of Virmade who had left that village while actually suffering from 
plague were traced to the different villages to which they had fled and were 
found to have died there. Inquiries showed that everyone of these deaths 
was entered in the-village death regIsters as due to fever and subsequently all 
these villages were infected with plague. 

The outbreak of plague in this village showed in a striking manner the 
apathy generally exhibited by the village officers in notifying the presence of 
pLague especially during t.he off-season; it demonstrated how a solitary infected 
village became the starting point of a widespread epidemic and how the first 
,plague cases and deaths in infected villages are not officjally recognised. 

THE TIMES PRElj.';;, BOMBAY-42-13. 
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A SIMPLE METHOD Of' RAT' DEST~UCTrON. 

BY 

LIEUTENANT-COLONEL S. BROWNING SMITH, I.M.S., 

Chief P1alue Mfrlical Officer, Punjab. 

The gases produced by burning sulphur in air have.' long been' used as a 
disinfectant. ;l.Od in recent years for the destruction of rats. The Clayton ap
paratus for the production of these gases. SOa and SO,. iq large q.uantities and 
their propulsion is now largely used for the destruction of rats' on board ship; 
experiments however with this apparatus in Indian houses have not proved suc
cessful, prir.cipally because penetration of the gases, il1tp the rat ,burrows and 
nests, where the rodent and its parasites live, was not sufficien~_; mor~o\'er the 
apparatus' is elaborate and expensive and on these g~oimds quite Qut of the 
question for general use. -

Sirdar Dayal Singh Man, Sirdar Bahadur, the Pr~sident of the Council of 
Regency of the Faridkot State, during the course of some experiments he was 
carrying out with sulphur with the obj,ect of destroying weevils in grain,_ con., 
cE:ived the idea that rats might be readily destroyed by introducing sulphur fllmes 
directly into the rat hole and he devised a simple and cheap stove for the pur
pose. It is simply an ordinary small CI angethi U closed at the top with a lid
from which proceeds a tube that can be inserted directly into the rat hole i a 
little ignited charcoal, or, " bhusa It is placed in the stove' and on the top of this a 
drachm or so of sulphur on a piece of) tin; the end o£ the tube. is then inserted 
into the rat hole. the space between the outside of the tube and the edges of the 
hole being closed with clay, and air is blown in through the stove into the rat 
hole, for about five minutes by a cheap pair of bellows fitted into a small hole at 
the bottom of the stove i all holes communicating with the original one, indicated 
by the issue- of smoke. are immediately closed with day and, when the tu:e is 
withdrawn, the original hole is similarly stopped; the fact that rats are killed in 
their holes and that the bodies remain there must be a strong deterrent to re
occupation. The stove costs Rs. 3, and can be obtained from the ~uperinten
dent of the ~odel Farm, Faridkot. Sirdar Dayal Singh proceeded to try his 
method on the town at Faridkot ; at the time of my visit there goo houses had 
been treated, 2,899 rat holes being stopped i two months afterwards only eight 
of tqe!';e were found reopened and only twelie new ones had appeared.' 1 saw 
the stove operated on some oeld rat burrows, and actually saw that rats.. were 
killed in burrows at a considerable distance from the hote by tHe process. 

The methods seemed so simple and satisfactory, that it 'Ya~ decided to ,carry 
it out in a Punjab town and Sargodha was selected for the experiment. Sargodha 
is the headquarter town of the Jhelum Canal Colony and a big grain collecting 
and distributing centre, with a population of 8,S.~g and some 1,700 houses 
including a large II Mandi " - or market with big godowns and shops; plague 
appears here annually in the spring and there is a fairly general exodus of 
people at this time which dislocates trade and helps to spread plague far and wide. 
The experiment was carried out very thoroughly by Captain Southon, I.M.S., 
and the idea seemed to appeal to the people, probably because the smoking out 
of rats is not unknown to them, an ordinary " ghurra " with a hole in the bottom 
and burning II bhusa" being used for the purpose. Plague unfortunately began 
before operations were started. and this complicated matters considerably; many 
dead rats were found. and four of the coolies employed contracted plague. The 
Dayal Singh stove did not prove altogether satisfactory for these extensive 
operations, as the bellows was not powerful enough to completely penetrate the 

glSC 
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very large holes found in this town, built principally of burnt brick in mud plaster 
and Capt~in Southon substituted an ?rdmary large. earthenware II ghurra ", for 
the stove,. and used a country goat skm bellows which is much more powerful 
than the" one supplied with the stove j later as it was found that the II ghurra .. 
cracked after some time from the continued heat, an empty petrol drum 
was used. 

The great difficulty in the process is the clearing of houses and shops which 
is absolutely necessary if the rat holes are to be got at j it speaks well for the 
co.operation of the people in this instance, that the cle:uing of some of the large 
shops and godowns, costing the occupier some thirty or fort)' rupees, was 
thoro\1ghly done. Lanterns are absolutely necessary for finding the holes in 
dark tooms, and a close watch has to be kept in adjoining rooms and houses 
when holes are being smoked ,as. other exits may exist there which require 
immediate closipg to prevent the escape of the rats. 

The following is a summary of the wprk done:-

Total number of houses 

Ditto rooms 

Ditto rat holes 

Number of working days 

Cost, about ••• 

Average numper of stoves employed 

... 

... 

.. 

No. 
1,689 

6,500 

9,583 

40 
Rs. 1,000 

8 

Average number of coolies employed 23 

The principal item of expenditure was labour. very dear in this part of the world, 
which amounted to over six hundred rupees" the m~terials for smoking only cost 
ei~hty rupees. _ 

Three month,s after the operations very few rats were present as shown by 
trapping and according to the towns people. The campaign will be repeated in 
January when a better idea will be obtained of the success of the process, judging 
from the number of rat hol~s found then, and there are good grounds for sup· 
posing that by this means, the spring epidemic will be prevented. The pro
cess itself ,is exceedingly simple, appeals to the people, especially with regard to 
the depredations of the field rat, and is very inexpensive, particularly if " bhusa JJ 

smoke which Sirdar Dayal Singh now claims to be all that is necessary, alone is 
used. W,e hope to repeat this experiment in certain other selected places during 
th~coming winter. and we propose teaching the method all over the province. 

Three months after the operations in Sargodha, the grain market was per
sistently and carefully trapped for three we~ks with 28 traps, the total catch 
being 64 rats j before the operations with the same number of traps, this number 
of rats would have been accounted for in a single day. . It is evident that a 
very great reduction in the rat population was caused by tlie operations and that 
recovery is by no means rapid. 

A small village with 84 rooms has recently been done in three days, very 
few holes have been re-opened. 



GRAIN A~D THE GUAI~ TRADE CONSIDERED 
AS FACTORS IN THE PERSISTESCE AND 

DISSEMINATION OF PLAGUE 
IX INDIA 

BY 

F. NORMAN WHITE, M.D. (Lond.), CAPTAIN, I.M.S., 

MKMBER OF THE PLAGUE RESEARCH COMMISSION. 

There are few now who deny the importance of the role played by the rat; 
in the spread of bubonic plague. The association of rats and grain stores is 
a fact familiar to all. Is it not a little remarkable therefore that grain should 
have received so little consideration, as a factor in the dissemination and per
sistence of plague infection. at the hands of Sanitarians and Epidemiologists in 
India as it has done? Grain (and all other forms of merchandIse) are allowed 
to pass throughout the counlry without let or hindrance. In Madras and cer
tain of the Native States where the traveller from plague-stricken areas is 
subjected to varying degrees of surveillance, grain is allowed to enter unrestrict
ed and. treated as If it were above suspicion. This is all the more surprising 
w hen one studies the numerous and voluminous pla~e reports that have been 
produced in India during the last fifteen years. Instances in which plague 
amongst rats 'was first noted in granaries, markets and such like, are encounter
ed on all sides. We have no time in this short resume of a large subject to do 
!Dore than touch on some of these instances. 

It will serve a useful purpose if we pause for a moment to consider the 
possible reasons for this neglect of grain and the grain trade as important 
etiological factors of' plague. 

In the very beginning of the present Indian pandemic suspicion fell On 
grain for it was in the large grain warehouses of the Bombay docks that the 
disease first declared itself and from which it emanated. Little was then known 
about the epidemiology of the disease and it was emphasized by the earlier 
workers, that, had grain been the infecting agent a sudden widespread epide
mic would have resulted. Hankin did some experiments which showed that 
grain was little likely to be the infecting agent, and Bannerman- in ] ~06 in a 
paper on the Spread of Plague sums up the then available evidence as follows, 
" We may safely conclude therefore that grain cannot be incriminated. " 

It is from another point of view that the writer now wishes to incriminate 
grain, 'lriz., as a vehicle second to none in importance for the transmission of in
fected rats and rat fleas from place to place. In the last interim report of the 
Advisory Committee for Plague Investigation in Indiat it is stated that 
" Plague appears to be commonly imported into a fresh locality about the per
sons of human beings though the transference of infected rats and fleas in mer
chandise must be considered." It appears to me that this statement empha
sizes unduly the importance of the human factor and puts less str~ss on mer-

·chandise than the facts ,,:arrant. 

. It is usually difficult to obtain satisfying evidence as to the source of in
fection when investigating an outbreak of plague. If one is content with a 
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history of a recent arrival from a plague·inf~('ted place such is generally forth
coming in infected and non-infected towns alike in these days of railway 
communication. If it is early in the plague season, the possibility of the 
infection being a survival of last year's epidemic has always to be borne in mind. 

One has more hope of arriving at the truth when investigating the origin of 
an outbreak in a place infected for the first tIme than in one that has been the 
scene of annual visitations. • 

\ Last year (1911) Hyderabad-Daccan was infected for the first time;in its 
hi!ltory. Infection was stated to have been brought in with grain. 

In 1911 Vaniyambadi in the Salem Dist.rict was infected after a .plague
free interval of eight years. Infection was ascribed to grain. 

In 190~ Palghat in the Coimbatore District suffered from its first epidemio 
and infection here too was almost certainly introduced with grain. 

In 1911 Java· suffered from its first outbreak. Rice was responsible for 
the introduction of infection. 

In 1905 I obtained two plague·infected Mus Rattu, in a grain godown in 
the Malakand Fort. The grain had just been imported from down country. 
There was no plague, at that time, in the North-West Frontier Province. 

The history of the introduction of plague into the United Provinces I shall 
treat of at some length. Grain seems there too to have been largely respon
sible. 

Such instances might be multiplied to almost any extent. The above are 
sufficient to indicate the frequency wIth which plague infection has been ascrib
ed to grain. That it is probably the most important of all infecting agents 
will appear from what follows. It is even possIble that certain areas owe their 
immunity from plague to their independence of outside supplies of grain. 

PLAGUE IN THE UNITED PROVINCES. 

In this paper I shall deal chip By with plague in the United Provinces for 
it is this portion of India that has claimed most of my time and attention as a 
Member of the Plague Research Commission during the last two years. The 
early history of plague in this Province is illustrative of what commonly occurs 
and is worthy attention. P1ague spread from Calcutta to the Western Districts 
of Bengal in the cold weather of 1898-99. The Bengal District of Saran was 
very severely attacked. The danger that the adjacent United Province district 
of Ballia ran was at once fully recognised, as very free communication exists 
between portions of" the Ballia District and the towns of Chapra and Revalganj 
in Saran. Nevertheless it was not till January 1901 that Ballia became infected 
and it has hardly ever been plague-free since. Plague refugees flocked to the 
Ballia District from Bengal; as many as 11,500 are reported as having arrived in 
the months of November, December and January 1900-1901. Ballia's first case 
occurred in Raniganj and it is surely not without significance that it occurred 
in a house immediately adjoining the shop of a grain dealer who had extensive 
dealings in grain with, Revelganj in Saran then severely infected. The part 
that grain appeared to play was apparent to the then Collector and Civil Sur
geon who att.ributed the rapidity of the spread of the disease from Raniganj to 
the fact that this town was a large grain mart supplying numerous surrounding 
villages . 

• The first Plague Epidemic in the Dutch Indies by Dr: J. J. Van Logbem Extraltdu "Jauua," Ley-ie 1111:1. 
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Plague also broke out simultaneously in the City of Benares. It is not so 
clear whence infection was brought, but the reports emphasize the fact that the 
classes trading in grain, spices and other food stuffs were particularly affected. 

July and August were plague-free but the following season 1901-02 the 
disease reappeared and this year again the Benares division with the adjoining 
district of Allahabad was responsible for practically all the plague of the 
Province. An inquiry into the grain trade of these eastern districts for this 
year is of interest. At this time ;;Bengal was the only imminent source of 
danger to the United Provinces. We find that the United Provinces imported 
by rail and river during the year ending 31st March 1902, 1,910,882 maunds 
of grain from Bengal and of this 1,824,507 maunds went to the Benares 
Division- and of the small balance 45,784 maunds went to Allahabad. 

Of the total grains and pulses imported into the United Provinces this year 
from all other provinces, vz"z., 5,100,000 maunds, 2,300,000 went to the Benares 
Division. 

Of the 1,824,507 .maunds of Bengal grain imported into the Benares Divi
sion 150,073 maunds were wheat and the remainder chiefly rice, a kharif crop. 
The excessive grain importation was due to the unfavourable harvest gathered 
in the eastern districts of the United Provinces in 1900-1901. 

From this year onward the Provinces have never been quite free from the 
disease. It is the eastern end that has suffered most, chiefly because climatic 
or other conditions there prevailing are never sufficiently adverse to cause the 
complete disappearance of the disease in the off season. 

In the year 1902-03 we again find the severity of the disease in the diffe
rent trade blocks bearing a close relationship to the amount of grain imported 
from other infected areas. 

In subsequent years the relationship was not so close, it was complicated 
by the varying degrees with which the different parts of the Province carried 
over plague infection through the off seasons. This phenomenon is compara
tively infrequent however in the west of the Province. Here if we take the 
imports of grain into each trade block for a representative year (from the other 
trade blocks of the United Provinces, as well as from other Provinces) and 
compare them with the amount of plague that that area has suffered from in the 
past, some interesting and significant facts are elicited. I have taken 1910-11 
Trade returns as the latest availab1e at the time of writing. This was a year 
of rather more than average prosperity in which the surplus of grain in the 
Province as a whole was somewhat greater than can be expected to occur. 
The imports of grain from outside the Province would certainly not be in excess 
of those of a normal year. 

Plague deatb-rate per 
ImpcrtA of vralD per b~ad 

Trade blocks in the West of the of populatJ'Jn IU 191().1l 

Unl'ed Pro'uncel!. mille for all epIdemics from other "rovlDcea &8 
up to June 19U. well ao from (Otber bJocb 

of these ProvlnCfIl. 
I , 
I 

Meerut Division (excluding the plague (I'ee dis-I 
5l'!i trict of Dehrl\ Dun) ••• ••• ... • •• 22'3 

Agra Division ... ... . .. '" 

···1 
43'8 15'2 

Rohilkhand Divi..ioD ... '0 • . .. ···1 25 5'5 

Distriot8 of Gonda, Bahraicb, Sitapur and Kheri. 50 7 I" 

, , 
• The Benaree IhVl910n lU the Trade Returns pnor to 1908 IDcluded the present. Ben&res and Gorakkpur 

lliViSIOIlJl. 



~ ha.ve expressed the imports of ,grain as ,amounts per, head of population, 
as this seems to me the most convenIent method of descrIbing the respective 
dependence of each area on imported food stuffs. 

I do not suggest any degree of exact correlation between these two sets 
of figures. There are such numerous other factors of importance having a. 
direct bearing on the question that it would be foolish to try to do so. All the 
same, they are to my mind extremely suggestive. 

Bundelklt.and Divis'ion of the United Prov'inces. 

\ The four districts of the United Provinces that lie south of the river Jumna 
on the northern edge of the Central Indian plateau have enjoyed a comparative 
immunity from plague, that is most striking. This phenomenon is one of those 
that claimed especIal attention. from the Members of the Plague Commission 
who were in charge of the observations in the United Provinces. Banda, the 
easternmost district of the four, was the one selected for detailed observations. 
A complete year's work was done in Banda, the head-quarters of the district, 
and revealed somewhat unlooked for results. These may be summarised as 
follows :-

(1) 
(2) 

(3) 
(4) 

(5) 

(6) 

Mus rattus is extraordinarily numerous in Banda. 
x. cheopis, the common rat flea, occurs on the rats in greater 

abundance here than anywhere else in the United Provinces 
where similar observations have been made. 

The rats are remarkably susceptible to plague. 
Though the density of rural population is low, 193 persons to the 

square mile, it is not so low as that of some Punjab districts that 
have suffered very severely from plague. 

The human intercourse by rail and road ,vith infected areas 
though less than in some other parts of the Province is by no 
means so restricted as to explain the immunity (it the human 
being be looked upon as a common carrier of plague infection). 
In some years many plague refugees are reported to have found 
an asylum here. 

The year in which om observations were made was not one in 
which meteorological conditions departed appreciably from 
the normal. 

(7) The meteorological conditions are very similar to those pertaining 
in some. other places that have been severely infected. 

(8) No measures at all are taken to keep plague out. 

An inquiry into the trade of the district revealed the fact that from the 
point of view of grain the district is very largely self-supporting. No figures 
representative of the trade of the district are available in the Annual Reports 
of Inland Trade, but the Great Indian Peninsula Railway have compiled for me 
a statement showing t~e. amount. of grain and p~ls~ received at all the Railway 
stations and out receIvmg statIOns of the dlstnct for each month of the 
year 1910-11. This shows that in spite of the sparsity of the population, the 
total year's imports of grain amounted to on!y 2-9 se~rs pe! head of population 
{total imports 46·194 maunds). Small as thIS figure IS, It IS larger than I was 
led to expect from local inquiry. I have not been able to ascertain the chief 
sources of Banda's supplies. 

Banda. town exports considerable quantities of grain, but imports practically 
none. 

I believe Banda's immunity to plague to be chiefly accounted for by the 
smallness of its grain imports. Should infection succeed in gaining a foothold 
early in the plague season (i.e., in the post-monsoon months) a very severe 
outbreak would almost certainly result. 
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The influence of Grain Stores and Market, on the persistence oJ plague Injection. 

In 1908, when studying the seasonal prevalence of plague in Belgaum, I 
was strqck by the fact that during the epidemic not only were rats much more 
plentiful in the market and grain godowns thau elsewhere, but a much higher 
percentage of these rats were found to be plague-infected than of those caught 
In the remaining infected areas. I called attention in my report'" to the danger 
of the weekly market (so common in small towns in all parts of India) and the 
danger of the common cmcha grain godown. Subsequent experienee has 
much strengtheued these opinions and 1 now regard the methods of storing 
grain in India. as largely responsible for the persistence of plague in this 
country. I have no time to more than touch on the facts that have led me to 
this belief, but as an example of the influence that large accumulations of gciin 
may have on the plague history of a town, I should like to cite the case of 
Cawnpore. As most of you are aware Cawnpore occupies a unique position as 
a. trading centre amongst the inland towns of India. As a collecting ancJ: dis
tributing centre for grain it has no rival. During the year ending February 
1912, 265,348 bullock cart loads of merchandise (most of it grain) entered the 
city; this is equivalent to about six million maunds. These imports are by road 
alone. By rail, during the year ending 31st March 1911, Cawnpore City im
ported 2,169,175 maunds of grain, pulse and oilseeds. N ow the early plague 
history of Cawnpore city was almost as exceptional as is its position as a trade 
centre. Whereas epidemics of plague in the United Provinces reach their 
height in March or April (more commonly the latter month in the Western 
districts) Cawnpore's first epidemic reached its height in October, the next two 
epidemiCS in November, and the two following in December. 

The first year in which Cawnpore had the" normal" type of epidemic was 
in 1907-08,t a year of great famine in which the kharif crop almost completely 
failed and Cawnpore's stores of grain must have been for a time reduced very 
much below normal. 

Now the early type of epidemic, I believe, to have been due to the very 
large rat population (which Cawnpore still has), and this in its turn is due 
chiefly to the huge accumulations of grain. The excessive rat population en
abled plague infection to survive the adverse conditions of the hot weather and 
to assume epidemic proportions before the other influencing factors had attained 
their optima. 

There is only one other fact in the Plague History of this Provinces to 
which I shall refer. 

Jhansi town has suffered from very few epidemics of plague. Jhansi 
imports its grain chiefly from Bhopal and Gwalior. I have not the plague 
figures for Gwalior, but it is interesting to note that Bhopal's epidemics 1902-03, 
1903-04, 1904-05 and 1911-12 occurred in the same years as those in which 
Jhansi, too, suffered from epidemic plague and in no other years was Jhansi 
infected. 

Famine and Plague. 

I have endeavoured above to indicate in a general way that there appears 
to be a somewhat close relationship between imports of grain from infected 
areas ~nd plague. At first sight this contention might be deem~d inadmis
sible in face of the well-known fact that In years of scarcity and famine, wnen 
the imports of grain are larger than. ~ormal,.plague is r~ely, if ever, se.vere. 
This ceases to be anomalous when It IS conSIdered how httle food there 1I:J for 
rats in times of famine. The rat population must of necessity be much below 

• Journe.lof Hygiene, Vol. X, No. 8,1910. 
t In this year the lIDpOl'ta of gre.in into tile Uwted Provinces exceeded ~be expor~ by 20,IHO,OOa Jllallnda 

of grain. 
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its normal standard·. This being so the harn~ that would accrue from the 
introduction of plague infection is much less than would obtain in normal 
years. 

I 1905-06 and 1907-08 both years of famine in the United Provinces were 
yea.rs of very little plague. 

Another fact of importance in the present plague problem is the extent t~ 
whiQh grain is held up after harvest by traders and agriculturists waiting for 
a fatpurable market. This practice appears to be on the increase, in years of 
plenty, in certain parts of India, and die cultivator seems to becoming less o£ 
a hand to mouth individual than he formerly was. 

The Sto~age of Grain. 

Whilst engaged at work in the United Provinces, the Sanitary Commis
sioner of those Provinces was good enough to address for me a circular letter 
to the Collectors of all the districts of the Provi~ce asking for information 
under the following heads :-

I • 

(I) What is the usual method of storing grain in your district, in. 
godowns, pits, etc.? Does the method vary in towns and-vil
lages and If so how? Is grain stored loose or in gunny bags ? 

(2) What claims are made by the owners of grain stores for the 
special suitability of the different methods in vogue? 

(3) If pits a1'e not used are there any local features that render 
such a method of storing grain unsuited to the district, e.g. 
dampness of soil, h~gh-water level, etc. ? ' 

(4) What are the chief trade centres for grain in the district, a.nd 
are the godowns in these pacca or kutcha built? If pits are 
built how are they constructed? 

(5) In years of plenty is grain for export commonly held up for 
long period in towns or villages waiting for a favourable 
market or is it common practice to export as soon after har
vest as possible? 

(6) Have any attempts ever been made to construct" rat-proof" go
downs and if so, with what success? 

(7) If grain pits are used, are they infested with rats? If not, what 
is the usually accepted explanation of the fact, can any other 
explanation be offered ? 

(8) Axe there any local pecularities in the district as to the methods 
of storing domestic supplies of grain in private houses? 

(9) Have any facts been noted in connection with past epidemics of 
plague in your district whbh point to market or grain stores 
as having been commonly the starting point of such epidemics? 
If you have personal experience of this in other than your 
present district, I should be glad of particulars. 

From the replies received from the forty-eight districts much useful and 
interesting information has been collected. 

There is no time now to give a detailed su~mary .of these replies, the 
following facts, however, are among the most mterestmg that have come to 
light. 

'The most popular method of storing grain m bulk is loose in under
ground pits (khatties) . 

• 1t; must also be remembpred that yean of [amine are usua.lIy YEan <>f nry deficient rainfall al>d low decree 
I ,o~ humidtt.y, Deficient humidIty we !lave shown to be delflsn~n\al to the rat flea. 
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This method is usually preferred because of its 

(1) 

(2) 

(3) 

(4) 

low cost of construction; . 
the freedom of grain so stored from atta.cks of rats and we~vils ; 

the length of time that grain so tltored.will keep good; 

in one district it was claimed by the Bunniaa that the gr~ 
kept in pits absorbed moisture and so increased in weight, a 
most desirable result from their point of view. 

The freedom of pits from r~t8 is noted in all districts where pit-storing is 
oommon and is in nearly every case ascribe~ to the great heat developed, ~J1. 
the interior of the pit. 

Pits are not used :-

(1) Where the water-level is high. 

(2) Where the soil is stony. 
(3) Where the soil is salt and loose. 

Extensive irrigation sometimes renders pit-storing of grain impractic
able. It is interesting to note that pits are little if at all used in the eastern 
districts where plague survives the off season more readily than elsewhere. 
High water-level is chiefly responsible for this. Godown storing is preferred 
in a fe w places even where pits are feasible if there is a rapid turn over of the 
grain. Grain in gunny bags in god owns is more convenient to handle and 
weigh. There are only two pits to my knowledge in Cawnpore City. 

Grain stored loose is nearly always surrounded with bhusa which is said 
to protect the grain from rats. 

The experience and opinions of the district officers as to whether grana
ries and markets play an important part as the staring places of epidemics vary 
considerably and it is difficult to summarise the replies received. Twenty of 
them note the frequency with which epidemics start or persist in centres of 
the grain trade or in markets. Twenty-three have never noted such facts. 
Five of the districts having been practIcally plague-free no opinion is expres
sed on the point by their Collectors. 

Some of the replies are emphatic. Thus the District Magistrate, Fatehpur 
wrote :-

"The chief plague-infected locality in this district this year is a tract 
in the neighbourhood of Bindki, the principal grain mart of the district. 
An examination of the plague records since 1907 shows that plague usually 
makes its first appearance in Tahsil Khajuha (in which Bindki is situated) 
and that Tahsil usually bears the brunt of the attack. The connection 
of plague with grain stores seems to be established by the history of 
plague in this district." 

Again, the Collector of Bulandshahr, says:-

"Dihai and Khurja, the two places from which the recent years 
infection has spread over the district are the two most important centres of 
the grain trade and it was noted last year that the plague mortality was 
exceedingly high in all the places enumerated above as-being grain 
centres." 

Summarv and ()Of1Clusum.~. 

I have dealt with the subject only from an epidemiological standpoint, but 
I hope I have brought forward sufficient evidence to show that grain and the 
grain trade as factors in the spread of plague in an agricultural country such 
as this is worthy the careful consideration of this Conference. 
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It may be true that infected rat fleas are carried about in the luggage or 
on the persons of travellers, but there is no evidence to show that they are 
except over very short distances and in small numbers. The chances against 
a flea so' carried finding its natural host would be very considerable. Moreover 
when one remembers the very considerable degree of immunity that the rats 
in, the pla~e-stricken .a1eas of I~dia haye now attained, one. would expect to 
find the:dlsease becommg less WIdely dIffused year by year if human agency 
(using the term in its narrowest Bense) were chiefly responsible for the spread 
of the disease. I' am not aware that tn.is is BO. On the other hand rats and 
rat \fleas introduced with grain go as a rule to the very portions of a town where 
rats are mos~ numerous and the~r chances if they be infected, of setting light 
to an epidemic are very grea.t indeed.. 

If grain stores could be kept free from rats" infection" could be introdu
ced into them with impunity. 

If my contention that grain is the chief vehicle for the sJ.>read of plague 
infection over distances be a correct one"the plague problem m India ceases 
to be the hopeless one that so mp.ny consider it to-day. Much could be done. 

'I,) ,The ,building ,of pucca rat I prpof , grain godowns es;pecially in the larger 
grajn ,distrib'Q.ting nentres: the dissociation of large gram stores from dwellmg 
h01l;ses I: ,and, the regulation, of grain imports from plague-stricken areas are the 
~hree;, Idesiderata to wllioh our plague policy should tend. 

, 'the di~infection o~ grain 'in bulk on railways should not 
able dillic~lties. ,~rogress must of necessity be Rlow, but 
believe, success would eventually attend om efforts. 

~HR TIIIIF.S PRF.l'1I, 1l0KIIAT-42·t3 

present msuper
thus directed, 1 



PLAGUE IN THE lIADRAS PRESIDENCY. 

BY 

CAPTAIN J. TAYLOR, I.M. S., 

MEMBER, PLAGUE RESEARCH COMMISSION. 

, The remarkable immunity from plague of the greater pa.rt of the Ma.dras 
,Presidency as contrasted with the rest of India presents an interesting problem 
for investigation and it has long been a matter for speculation as to whether 
t~is immunity is due to any special climatic or other factor adverse to the spread 
of plague or IS in any degree due to the special preventive measures adopted 
'in this Pretlidency. The Plague Research Commission have now been engaged 
in an investigation into plague in Madras for over a year and it is proposed to 
:put before the Conference in a brief form some of the main points as to the dis
tribution of plague in the Presidency and the facts as to the relation of this distri
bution to geographical areas a.nd to physical and climatic conditions. This 
paper will merely deal with some of the material collected, without any 
deductions being drawn, in order that the facts necessary to an appreciation of 
the problem to be considered may be before the Conference to form a basis of 
I).iscussion. Our own personal conclusions will of course be published later. 

The Madras Presidency exhibits a great variety in climate and other 
'p'hysical features. Extending as th{;"l Presidency does over 12 degrees of Nor
thern latitude and presenting elevations from sea-level to 8,000 feet, the climate 
, is found to vary greatly in different parts of it. If climate has any influence 
on the epidemiology of plague then we should :find its effects demonstrated in 

'comparatively small areas. As a matter of fact when we analyse the facts as to 
'the distribution of plague we find that it is markedly limited to certain natural 
geographical regions and not to any s;I?ecial administrative districts. Also within 
the affected areas plague presents dIfferent epidemiological characteristics in 
different parts. 

," 

In investigating plague in the Madras Presidency we must also include 
Mysore State and consider the South of India as a whole. We can conveniently 
,divide the Presidency and Mys.ore into 5 main divisions according to physical 
conditions, and the following is a short account of these divisions and of the 
incidence of plague in them :-

(1) The largest and most important of the divisions is the long and 
fairly broad area lying between the Eastern Ghauts and their con
tinuation Southwards after their junction with the Western Ghauts in 
the Travancore Range, and the East Coast. This includes the whole 
of the East Coast Districts from Ganjam in the North to Tinevelly in 
the South and also includes Trichinopoly District. This extensive 
area is almost entirely low-lying and varies from sea-level to a few 
hundred feet above the sea.· These districts have almost entirely 
escaped plague, the only outbreaks that have occurred being re
presented by under 200 deaths in the 13 years from 1898 to 1910 in 
Madras City, South Arcot and Trichinopoly District and by a mode
rate epidemic in the Palni and Dindigul Taluqs in Madura District 
which however occurred in higher-lying portions at an elevation of 
about 1,000 feet where this district adjoins Coimbatore. 

(2) ~he second division is represented by the par~s of ~he central dis
trIct of North Arc ot, Salem and Coimbatore w hlCh lie _ at a genera I 
elevation of about 1,000 feet above sea-level and slope up to the 
Mysore Plateau. Takin 0" this area all over it has suffered in only a 
mild degree f~om plagu~. There have however been s~v~ral. ~ut
breaks of conSIderable severity in soma of the larger MunICIpalities, 
notably in Vaniambadi, riruputtur, Salem and Coimbatore. These 
outbreaks, while of great severity when they did occur, have been 



infrequent and there have been long intervals in many cases before 
the recurrence of an epidemic. . 

(3) The third large geographical area is that lying between tht' 
Eastern and the Western G hauts and is divided 1Oio two portions:-

(4) 

(5) 

(a) The more southerly J>~r~ is the Mysore Plateau and inclu
des Mysore State and the adJommg parts of the lladras Presi
~ency, the Taluqs of Rosur and KoHegal. Its general elevation 
IS about 3,000 feet above sea-level. This plateau is an endemic 
centre of plague, which has been contmuously present since its 
first invasion in. 1908. Even in such a small area as Rosur Taluq 
plague is practically endemic. Apart from the Nilgiri Hills, 
Rosur and Kolligal Taluqs are the coolest parts 01 the l'residency 
proper and these areas are the only parts of the Presidency ill 
whlCh plague tends to persist although the epidemics are not very 
severe. 

(b) The plateau to the North of Mysore lies at a lower level, 
a general elevation of about 1,500 feet above the sea and includet! 
BeHary and Anantapur Districts, and parts ofKurnool and Cuddapah 
Districts. Of these Districts, Bellary has suffered most severely 
and in fact the epidemics have been so severe in Bellary Distri~t 
in some years that it has accounted for nearly half the plagu{· 
deaths in the Presidency. Cuddapah, the lowest-lying and hottellt 
of the ceded Districts, has suffered least from plague. While 
BeHary District has had years of very severe epidemics, ther(· 
have also been years in which it has almost entirely escaped 
plague. A comparison between plague in Mysore State and in 
BelJary District will show that in Mysore plague maintains a mort' 
constant level than in Bellary, but does not reach the same epide
mic severity nor die out to the same extent. The result is that on 
an average of 13 years the incidence of £lague per mille in these 
two areas is practically the same. The dIfference in the plague in
cidence in Bellary and the adjoining districts, Anantapnr and 
Kurnool, cannot be explained on climatic grounds. The proximity 
of BeHary District to the plague-infected Dharwar District may 
afford a possible explanation of Its liability to infection. 

The fourth area into which we have divided the Presidency for our 
purposes is the narrow strip lying between the Western Ghauts and 
the sea, and includes the districts of South Canara and Malabar. 
There has been extremely little plague in these districts except in 
the sea-ports of Mangalore, TelllCherry, Cannanore and Calicut. 
Mangalore has been continuously affected since the first introduction 
of plague in 1902, but after the first outbreak plague has persisted 
but has never been severe. The other three ports have had small 
limited outbreaks. Passing from North to South along the West 
Coast plague diminishes rapidly in amount until it ceases entirely 
in Cochin. The seve!itj' of plague in South Canara, Malabar and 
Cochin respectively' vary, as 7; 1; O. 

The fifth and last area to be described is the Nilgiris Plateau at a 
generel elevation of 6,500 feet to 7,500 feet. This area. has a temper
ate rather than tropical climate, thus differing fro.m tJ:e rest ~f the 
Presidency. Plague has been present each year .slDce Its first mtro
duction in 1903 but the total number of deaths IS not large. Cal
culated on its small and scattered population the incidence of plague 
per mille is high, in fact, next in order to Bellary District. Plague 
in this' district is very persistent, but epidemICS are never severe 



3 

and in this respect conform to the Mysore type but are even less 
severe. 

A detailed analysis of the plague figures in the affected districts, dis
tinguishing deaths in towns from those in rural areas, gives a better idea of 
plague distIibution in certain taluqs. The figures of plague deaths in towns 
.and rural areas separately are available for the years from 1901 to 1910 and 
these 10 years will be dealt with. 

Table No. I shows that 28,477 deaths have occurred in town circles and 
39,972 in rural areas. The proportions are:-

Plague deaths in rural areas 63'8 per cent. 
" "Towns over 10,UOO population... 30'9 " 
" " ;),000 to 10,000 population 5'3 " 

Of the deaths in rural areas 83'8 per 'cent. have occurred in Bellary, Salem and 
·Coimbatore Districts. 

'fable No. II shows the aver/lge annual plague death-rate per mille in the 
towns and rural areas of the districts, and It will be seen that ~he only district 
which returns a high rural death·rate is Beilary. The plague death-rate per 
mille in Bellary district is :-

Rural areas ... 
Town circles ••• - ... ... 

Next in order of'severity of rural death-rate, but much lower, is the high
lywg cold Nilgiris District. Coimbatore and Salem Districts follow after the 
Nilgiris District. and as will be shown later their rural mortality is to a consider
a.ble extent due to the high-lying taluqs of Kollegal and Hosur which are 
situated at an elevation of about 3,000 feet above sea-level. 

I 

The rural death rate in Anantapur is still lower and in the remaining 1 

.districts is extremely low. ' 

Excluding Bellary District the remaining districts which are infected 
-return plague deaths as follows :-

Plague deathl! in rural areas ••• ;W,113 Ii 

" "" towns over 10,000 popUlation... 1'5,')50 
" "" 5,000 to 10,000 popUlation ••• 1,237 

,Of the 17,189 deaths in town circles 13,237 occurred in the following 8 towns :~' 

Coimbalore District.-Coimbatore and Kollegal ..• 
Salem Distrlct.-Salem, Vaniambadi and Tirrupattur 
North Areot Discrict.-Vellore and Ambar 
Sou,h Canara.-Mangalore 

Total 

3,483 
5,943 
1,200 
2,611 

13,,231' 

Of the deaths in rural areas Hosur 'faluq in Salem District returned 3 417 
.and~Kollegal Taluq in Coimbatore returned 2,785. ' , 

The distribution of plague in the districts other than Bellary is thus:- . 

In ~ large towus 
In other towns over 10,000 population ••• 
In towns of 5,000 to 10,000 population 
In "ural areas of Hosur Taluq ••• 
In rural areas of Kollegal Talaq 
'In other ruralnreas ••• 

13,237 or 35'5 per cent. 
2,713 or 7'3 " 
1,237 or 3'3 " 
3,417 or 9'1 " 
2,785 or 7'5 " 

... 13,911 or 37'3 .. 
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The average annual p1ague death-rate per mille in 
Beilary District is :-

In the 8 large towns (outside Bellary District) 
In other towns over 10,000 population 
In towns of 5,000 to 10,000 population 
In,rural areas of Hosur Taluq 
In rural areas of Kollegal Taluq 
In other rural areas ••• 
In town circles of SeIIary District 
In rural areas of Bellary District 

these areas and lQ' 

4'82 
'34: ' 
'68 

1'91 
3'36 
'10 

6'59 
2'62 

This gives a good idea cxf tne manner in which the districts are affected. 
The main facts are- , 

(1) T~ rural areas of Kollegd Taluq, Bellar>,: District, and Salem 
.1aluq are the only PlutS of the Presldency in which rural 
plague has reached any degree of severity. 

(2) In the rest of the rural areas of the affected districts plague has 
beeh extremely ~1ight.' 

(3) 

(4) 

In BeHary District the towns have suffered severely. 

In the other districts town plague has reached a fairly high level 
in a few 'large toWns only, 8 of them accounting for most of the 
town plague. Th.e other towns of these districts have been 
very slightly ~,ected, an annual average of 395 deaths being 
Bcattered over 40 or 50 towns. 

'Thus, outside the' Bellary District and the endemic areas of Rosur and 
Kollegal plague only reaches epidemic proportions which deserve consideration 
in a few big towns, eight of these towns having returned nearly as many deaths 
in a few epidemic as the whole of the rest of the infected districts with. an area 
of over 60,000 square miles. Apart from these areas, (Bellary District and Rosur 
alnd ,Kollegal Taluqs) if it 'were not for the occurrence of occasional severe 
outbreaks in a few large towns, plague in the Presidency would have been of 
much less importance as a cause of mortality than such simple diseases as 
Diarrham and .Bronchitis.pl~ lsol'" 

Having shown (a)-the remarH.ble freedom of the lower-lying East Coast 
Distticts of the Presidency from plague, (b) the presence of endemic centres in 
the small areas at over 3,00(1 feet elevatlOn, (c) the occasional occurrence of 
plague, chiefly in epidemic form in large centres of population at moderate 
elevations, and (d) the frequent occurrence of severe epidemics in the elevated 
part adjoining Bombay ,Presidency it is necessary to show in what way the 
climatic conditions vary in these parts in order that it may be possible to 
consider whether the cooler climate of the higher levels has any direct effect 
on the distribution of plague. 

The climatic conditions for ,the different parts of the Presidency will Le 
best considered for the 5 main divisions which we have already made, and we 
have studied the temperature curv€s in these areas by means of lO-day normal 
curves made 'on the averages of a large number of years. 

The striking characteristic of the first division, the East Coast Districts, is 
the absence of any well marked "cold weather" compared with what is found in 
other more northerly parts of India and in the more elevated parts of the South 
of India. Except in the most' northerly parts of the East Coast area the so-called 
"cold weather" is of -yery sho!t duration, the mean normal. temperature for more 
than 9 months in the year bemg over 80 degrees. Even In the coldest months 

, I 
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the mean temperature does not reach much below 75 degrees in the whote ofthEt 
area from Tinnevelly to Godaveri District. The "cold weat.her" does, however~ 
become gradually more marked as one passes northwards and the most norther
ly districts of Vizagapatam and Ganjam show a well marked cold weather, the 
temperature in these districts reaching a lower level than in the Deccan area 
for part of the year. The contrast between the cold weather conditions in 
the southerly and low-lying part of the Madras Presidency and in say the 
Mysore Plateau or Bombay Deccan is very striking both as to duration 
and as to severity. 

In the second area, the portions of the Central Districts at an elevation 
of a little over 1,000 feet, the mean daily temperature in the cold season is on 
the whole 2 or 3 degrees lower than in places in the low East Coast Districts 
at the same latitude. The incidence of plague in this area shows that it is not 
a very favourable place for the spread of plague, most of the mortality being 
due to the occurrence of a few epidemics in municipal towns. 

The cold season in this second area is somewhat longer than in the first 
and it is particu,larly long in Coimbatore on account of its peculiar exposure to 
both monsoons. 

In the highest districts of the Presidency which form part of the Mysore 
Plateau at an elevation of 3,000 feet, the climate is very mild all the year 
round. There is no very severe hot weather and the normal mean temperature 
varies from 68 to 82 degrees, the period during which it is over 80 being only 
a few weeks in the year. The temperature curve here very much resembles 
that of Belgaum, one of the severely affected districts of' Bombay Presidency. 
No other part of the Madras Presidency, except the Nilgiris, presents such a 
long period of continuous moderately low temperature, or reaches such a low level. 

The Bellary District and the adjoining portions of Anantapur and Kurnool 
which form part of the Deccan area have an annual variation of mean tempe
rature of from 73~ to 94:1. The hot weather is very severe, but there is a 
moderate cold weather lasting for a little over 3 months. The temperature 
reaches a lower level than in most parts of the Presidency excepting the 
Nilgiris, the Mysore Plateau areas, and the northmost districts of the Circars. 
The difference in temperature from other less affected parts of the Presidency 
is not sufficiently great to be reasonably considered as an explanation for the 
special severity of the incidence of plague in the Bellary District. Mention 
has already been made of the importance of the proximity of this District to 
the affected parts of Bombay Presidency. 

The fourth of our divisions, the West Coast districts, is characterised by 
the equability of the temperature throughout the year. The annual variation IS 

usually within 10 degrees-a few degrees above and a few degrees below 80°. 
Neither hot or cold weather is well marked and apparently not sufficiently so 
to produce any marked effect on plague when it is once established as in the 
case of Mangalore. The conditions do not appear to have been favourable to 
dissemination of plague or to its reaching any severe epidemic proportions. 

On the Nilgiri Plateau at Wellington (Coonoor), at an elevation of 6,200 
feet above sea level, the annual variation of temperature is from 56 to 67. In 
Ootacamund which lies 1,000 feet higher the temperature is even colder. In 
this climate we have 'prolo~ged existence of plague infection without much 
tendency to severe epIdemICS. -

It is thus apparent that leaving aside for the present the Nilgiri Plateau 
with its temperate climate, plague is most continuously present and most 
persistent in tho high Mysore Plateau, where there is the longest period 
of fairly loW' mean tempe!atll!e. At lower levels, somewhat over 1,00() feet, 
where the temperature IS hIgher and the cold weather shorter, plague is 
less constantly present and less persistent although when it once catches 
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hold it may occur in severe epidemic form for a limited season. At this eleva
tion in different districts the severity of plague has generally been proportion 
to the proximity·of the district to affected areas outside the Presidency. 

Below 1,000 feet plague hardly ever occurs. The lower-lying East 
Coast Districts have no real cold weather, with the exception of the most 
portherly which are well removed from the centres of infection. 

The West Coast Districts with no severe hot or cold weather have suffer
ed 1ittJ.e from plague ex cept in Mangalore and the disease has neither been severe 
nor p~rsistent in these districts except in that one town. 

There is, then, a fair degree of -correlation between climatic conditions 
and the incidence of plague in the Presidency with proximity to infected 
areas as a modifying factor. 

RELATION OF FLEA PREVALENCE TO PLAGUE. 

In other parts of India the Commission have found a remarkable corre
lation between the seasonal prevalence of fleas on rats and the seasonal preval
ence of plague. This correlation has also been found to hold good in Madras 
Presidency in the places in which we have worked. We have also found 
differences in the flea-counts on r;:ttes in places presenting varying climates 
and varying plague incidence. Our main stations for observing the flea 
prevalence on rats were Madura, Coimbatore, Vaniambadi, Madras and Denka
nikota. Madura and Madras represent the low-lying East Coast Districts, 
Vaniambadi the 1,000 feet elevation in the Central Districts where occasional 
outbreaks of plague occur, Denkanikota the 3,000 feet elevation on the My sore 
Plateau in Hosur Taluq where plague is endemic. Coimbatorc represents the 
peculiar conditions opposite the Palghat Gap. 

In each of these places rats were caught daily and the aVPrage numbers 
of' fleas per rat estimated. From thbse daily flea-counts fortnightly averages 
were calculated for a complete year. 

The place showing the highest average number of fleas per rat 
throughout the year was Denkanikota. Here the fortnightly average varied 
from 3'1 to 14'9 and was only below 5 per rat for 3 out o( the 26 periods. The 
flea-count maintained a fairly high level for a considerable part of the year. 
In Vaniambadi the fortnightly average varied from 1·9 to 10'4 and was above 
5 for 14 of the fortnightly periods. For only two months of the year did the 
flea prevalence reach moderately high levels and this higher flea prevalence 
coincided with an outbreak of plague in the coolest months of the year. 

In Coimbatore the flea prevalence varied from 1'4 to to'4 and was aboye 
l) for 15 out of the 26 periods. The fleas remained for a 10nger period at 
a moderately high level in Coimbatore than in Vaniambadi and reached a 
fair level at an earlier period. This earlier and longer period of high flea 
prevalence in Coimbatore corresponds with an carlier and longer season of 
plague prevalence. 

In Madura the average number of fleas per rat was never so high 
as in the t.hree cooler places. It varied from 3'5 to 6'S and was only above 5 
for 9 of the fortnightly periods. 

The observations in Madras City were made in the previous 
year and the flea-count was somewhat lower than in Madura. It thus appears 
that the longest period of high flea prevalence occurs in the highest and the 
cuolest of these places, in the area where plague is endemic. The lowest flea
<Jount was made in the low-lying and hotter areas which have escaped plague. 
The places which occupy an intermediate position with regard to elevatIon and 
temperature also do so with regard to flea prevalence and are only occasionally 
plague-infected. 
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The areas not represented by these flea observing stations are Bellary 
District, the NiJgiris and the West Coast. Short observations in Bellary town 
in the cold weather have' given flea-counts of 6·5 in October, ti·S in Nov
ember, and 7·5 in January, so the fleas per rat probably. do not reach any 
great height here but maintain a moderate level for about 4 months. In the 
Nilgiris and on the West the flea-counts are usually low being as a rule under 5 
per rat. In these areas we have special factors such as prolonged low temper~ 
ture in the Nilgiris and high humidity on the West Coast which have important 
actions on the length of life of the rat flea and probably also on the spread of 
plague, but it is impossible to go into these matters in the scope of this paper. 

These facts as to the distribution of plague in the Madras Presidency 
and its relation to geographical conditions, climate and flea prevalence, 
which have been put as shortly as possible here, show definite lines along which 
an explanation of the Madras Plague problem may be sought. 

In the meantime this summary will form a basis for discussion by the 
Members of the Conference. 

TABLE No. I. 
Plague Deaths in Towns and Rural Areas tn infected districts from 1901 to 19,]0. 

I Dl8tncta. PopuJatoion of PopulatIon of 
I town oireles. rural areas 
I 
I 

Anantapur ... . .. 111,500 810,332 

I 

Bellary ... ... 171,205 785,872 

Ooimbatore ... ... 160,254 1,835,933 

Ouddapah ... ... 1 Hi,839 1,037,276 

Kumool ... ... 46,515 824,933 

Malabar ... ... 218,007 2,567,300 

Madura ... ... 339,015 1,493,134 

Nilgiris ... ... 27,121 ! 80,552 
I 

North Areot ... . .. 171,499 2,035,618 

Sal~m .. ... • 117,269 1,719,712 

South Oanarn ••• ... 5~,U9 1,082,240 

Totals -.. 1,593,313 1 14,272,902 1 

A verage annual death-rate per mille ~

Town circles 
Rural areas 

Plague deaths Plague deaths 
in town in towusof Plague death 

over 111,000 In rural areas. circles. lDhabltauta. 

I 
689 266 2,26i 

11,290 9,632 19,859 

3,881 3,718 8,088 

43 I 33 264 

10 9 891 

912 9a 135 

~57 I 357 496 
I 

I 
784 : 529 577 

I 
1,361 I 1,3n 1,573 

6,537 6,168 5,52' 

I 
2,613 i 2,611 ~99 

28,471 I 25,582 -, 39,972 

1·78 per mille. 

0'28 " " 
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T.uu No. II. 

"".Elverugt!! Annu,al Deatlt-rate }Jer Mille for Town Ctrcles andfor Rural ,Areas 

'of tl~e znfected dt:~tricts of :Afadras Pre,~iden('.!J jor the years 1901 to 1910. 

Dietriote. To1'rO clrclel 
.. ' 

, \ 
,!nautll[lUr '61 per mille '~7 per mill., 

B~llary 6'59 
" 2'52 " 

-C'oimbatore 2'4~ 
" '44 " 

Cuddapah '03 ,. '02 
" 

Kurnool '02 
" 

'10 
" 

Madura '10 
" 

'03 
" 

Malabar '41 ., '005 .. 
NiIgiris 2'89 

" '71 " 
North Arcot '79 " '07 " 
Salem ... 3'77 '32 " 
Sonth Canara - 5'10 

" '02 .. 



A Note on the Fleas infesting the Mus Rattus in Naini Tal and 
Mussoorie, by Captain H. Ross, M.B., I.M.S. 

~ types of flea were found-

Ca) Pulex Cheopis, 

(b) Ceratophyllus Fasciatus. 

DUring May and June :-Only 282 fleas were found on 291 rats, or less 
than ~ne flea per rat. 

182 of these fleas were microscopically examined and of these 107 were 
P. Cheopis and 7S C. Fasciatus, the proportion being 1'4 P. Cheopis to I 
C. FaSclatus. 

'July :-241 fleas were found on J98 rats examined= 1':2 fleas per rat i thus 
during July the flea count per rat had slightly increased, 

Of 240 fleas examine.d 196 were P. Cheopis and 44 C. Fasciatus, the 
proportion being 4'5 p, Cheopis to I C. Fasciatus, showing a considerable 
Increase in P. Cheopis at the expense of C. Fasciatus. 

Grain shop rals showed more fleas than houses in the proportion of 1'5 to I ; 
also a greater proportion of P. Cheopis, 'Oi8" 6'8 to I, as against 4'6 to I, 

August :-525 fleas were found on 169 rats=3'1 fleas per rat-a large 
increase. 

This increase was chiefly in the number of p, Cbeopis, which were found 
to be in the proportion of 12 to 1 C, Fasciatus, Grain shop rats however 
showed a smaller relative increase than house rats-only 2 7 fleas per rat as 
against 4 fleas per rat on the house rats, 

House rats showed p, Cheopis to have increased out of all proportion to 
C, Fasciatus=2l'6 to I. 

Grain shop rats showed 8'3 p, Cheopis to I C. Fa~ciatus, 

September :-558 fleas were found on 123 rats=4'5 fleas per rat. The 
proportion of P. Cheopis to C. Fa~ciatus being 7'4 to I, thus C. Fasciatus 
showed a proportional increa<;e, 

Grain shop rats showed a considerable increase in fleas=5'3 per rat. 

House rats showing 3'7 fleas per rat, 

Grain shop rats showed 17'4 p, Cheopis to I C. Fasciatus while the 
house rats showed only 3'7 P. Cheopis to 1 C, Fasciatus; thus there were cou .. 
siderably more C. Fasciatus on house rats than on grain shop rats. 

October :-910 fleas were found on 284 rats=3'2 fleas per rat, the proportion 
of P. Cheopis to C. Fasciatus being 6'6 to I. 

Grain shop rats showed 3'2 fleas per rat, other shops 2'8 i P. Cheopis was 
J 2 times as numerous as C. Fasciatus, 

In house rats the proportion was 4 P Cheopis to I C, Fasciatus. 

The rats caught in fruit and vegetable shops showed in all cases a greater 
proportion of C. Fasciatus. 

3~IDB 



Lasl Wed ;11 Oclobe, :-Fleas per rat had gone down considerably. being 
onlv 1'6 fleas per rat. 

'1 he l-roporuon of P, Cheopis to C. Fasclatu~ being now only 4 to I. 

Month. 

Ma,andJune ... .0' 

\ 
Jull III ... ... 
August .... . .. 
September ... . .. 
O'ctober ... ... 
Last Week Ootober 

Fleas per rat. 

'9 

1'2 

3'1 

4'S 

3'\1 

1'6 

Proportion of Pulu 
Cheopis to Ceratophyllus 

Fasciatus. 

1'4 to 1 

4'S to I 

uto 1 

T4 to I 

15 610 I 

.. to I 

In Mussoorie all the fleas found on the Mus Rattus were Ceratophyllus 
Fasciatu~flnd the flea count per rat rose to only 2'5 in the rains, 

In Naini Tal the flea counts being now obtained show that the increase 
\vhidl occurs in the rainy season August-September and early October is a very 
temporary one, falling again quickly considerably below the figure required to 
carryon a severe epizootic. 

It "ill be necessary to carryon the experiment until next May, bQt during 
the period (August to October 15th) in which the flea count is probably sufficient 
to carryon a mild epidemic. Naini Tal is not at all liable to become infected 
owing to the absence of plague from all districts surrounded. It is interesting to 
note that 3 cases of plague were introduced into the most crowded bazaar in 
M_ussoorie in September-October, but the disease failed to spread, the rat flea 
count at the time being about 2 per rat. 

Everything appears to point to the fact that the rat flea infestation in these 
stations JS below that necessary to carryon a severe epizootic, thus precluding 
the possibility of a severe epidemic of plague. 



ALL·INDIA SANITARY CONFERENCE-MADRAS-I912. . , 

THE PREVENTION OF PLAGUE. 

By 

Captain W. C. Ross, M.B., Ch.B., D.P.H., F,C.S' I I.M.S., 

Officiating Sanitary Commissioner, Binar and Orissa. 

The commonly accepted measures, llhich are generally adopted by medical 
officers for the prevention of palgue, are disinfection, rat killing, and inocula
tion. In a preceding paragraph I have discussed the value of disinfection by 
bactericidal disinfectants and have pointed out the futility of using them. I now 
propose to discuss the value of disinfection by pulicidal or combined pulicidal and 
bactericidal disinfectants, rat killing and inoculation, from the larger point of 
View of the epidemiologist and sanitarian applying his measures to provinces 
rather than from the standpoint of the medical officer who is applying his measures 
to single villages or towns. 

The use of pulicidal or combined disinfectants merely serves the same pur· 
pose as evacuation: it gets rid of the fleas from the premises and makes them 
babitable again, and it docs so more quickly than can be effected by evacuation. 
The circumstance that the fleas are killed by the disinfection possesses little, it 
any, importance and offers no advantage, for that reason, over the slower process 
of , evacuation, because fleas are short lived and multiply with enormous rapidity 
and the mere existence of large numbers of fleas is comparatively unimportant, 
profided that they are not in human habitation, and are not infected. 

It is however a matter of importance to remember that the disinfection dis
poses of the fleas for the time being only and does not cut off the source o( sup
ply of more fleas, and the danger of relying on disinfection depends on this,
that it gets rid of the fleas at once and apparently allows of immediate reoccupa
tion of the. premises: but nothing could be more dangerous: as soon as the house 
is again inhabited the rats will return and the conditions favouring recurrence o{ 
human plague again prevail almost immediately. Tne slower method of evacua~ 
tion is therefore more reliable and more scientifically certain, and disinfection 
should not be greatly used nor injudiciously lauded, because it is not really reliable 
as a means of protection. and its failure recoils upon the authority advising it' 
and causes lack of confidence in other sanitary measures. -

With regard to rat killing, I admit its utility in small areas such as one's own 
compound or possibly in a small village, but I argue that its general applicatioq 
is impossible and futile, and therefore its utility is so limited as to render it an in~ 
sllfficient and unsatisfactory preventive measure. . 

I have myself superintended rat killing operations oLan experimental nature 
on a large scale where over one million rats were killed in three years in a small 
town and its neighbouring villages. The immediate effect was good but withir;l a. 
few months from the cessation of operations, plague was again active and preva
lent-and further, th'e cost was enormous, working out at about Re. I per head 
of arotected popUlation per annum without cou,nting an~_ 'charges for sup~ryisi,o~. 

The explanation seems to me to be the same as that which accounts for the 
fact that there are still plenty of fish in the &ea in spite of all the efforts of inan 
and steam trawlers, which latter were at one time accused of being irl' 'process of 
killing, off, the. supply for g~~d and, all. It,is 'merely td admit, ~hat _ all man's 
efforts are fUllle, when he ranges hImself agamst the vast reproductive powers of 
Nature, which are so adjus'ted, or adjustable as to maintain It constant stork' in 
proportion to the available food supply. -" , I ,,,:, ' 

gaSC 57 
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With rp.gard to inoculation, I not only admitJts efficacy in the individual but 
consider that it is an Important preventive factor in communities; but 1 w~uld 
lay stress upon the points in its use which are commonly slurred over or ignored. 

In the first place the material is a "vaccine" and should be used as such 
and its dosage should be more scientificalIy standardised and measured and it 
should be administered in a series of increa5ing inoculations in order to obtain the 
maximum benefit. The present dosage is most unsatisfactory and frequently 
produces profound reactions which advert against its use, and probably prodace 
deferJ;"ed and diminished immunity in the cases where they occur. 

In the second place the immunity produced is transient and short and is 
even shorter and less potent than it "'ould be if the dosage were better st~ndard
ised a~d the vaccine inoculated in a series of doses. 

The period of efficacy is unknown but may be demonstrated as a curve, rising 
sharply for the, first few days and more !>lowly up to the 8th or loth day after 
which it gradually drops over a period of unknown duration, but probably of not 
more than 3 or 4 months, as far as practical benefit is concerned, and under the 
existing system of inoculation. 

The degree of immunity is also unknown but is admittedly only partial. 

The benefit is only an individual one and does not, ltke the acquired 
immunity against smaU·pox, in any way protect anyone else, and it is largely 
because of this fact, and the transient nature of the immunity, that inoculation 
is not a preventive measure of great value. 

In this connection it is a matter of importance to remember that the disease 
is not generally a contagious one, and that the infection is indirec-tly obtained 
from the rat, and that therefore the protection of the, individual human being 
does not help to protect the race, because it does not reduce the number of 
possible sources of infection. 

When we consider the differences in the nature and means of infection, and 
in epidemiology, between plague and other epidemic diseases, we must recognise 
the primary importance of these points an4 therefore we should attack tht: problem 
of prevention on other lines, not on the same lines. 

We have a chain of associated factors in which we only require to break one 
link to prevent the occ-urrence of epidemic plague, and it seems to me that the 
lesson we may learn from the occurrence of epidemic rat plague in England in 
several places, and to a large extent without the outbreak of human plague in 
epidemic form, is the lesson from which we are likely to evolve the real means of 
permanent prevention. 

In the cham of infection we have the rat, the flea and man. It seems to me 
that the explanation of the failure of plague in England to become epidemic is 
due to the disassociation of man and the rat, and the consequent difficulty of 
access of the rat-flea to man. This separation is largely fortuitous, and is due 
to the differences in habit and habitation of the two animals, rat and man. The 
flea'may be left out ofthe argument because, although it is admittedly present, 
it cannot cross the gulf between the two hosts. -

The_ differences in habit and habitation referrerl to are probably accidental, 
and due to differences in climate and to the higher standard of comfort called 
forth by the increase in wealth, and the progress in education, which have been 
made in the past century or two. 

But the important point is thai tlzese conditions of di1/erence can he imitated, 
and it is by their imitation that we are most likely to prevent plague. Let us 
'therefore examine these differences and see what are the general prinCiples 
underlying them. 

It seems to me that the most important differences in the habitations 
are that houses in England are of masonry, and are largely rat proof, and that 
the drains are not open high ways for the passage of rats, but are closed and 
trapped, so that the rats and men are kept separate by a water seal and the 
circumstance that the houses are pucca. 
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In the matter of habit there are also differences, in which the chief point 
seems to be that the rat is not so domestic an animal in England as he is in 
India-probably because of the difference in the construction of the houses and 
drains, which has driven him into a different mode of life. At any rate the fact 
remains that in India the rat lives in the roofs and wans of houses and feeds on 
the waste food of the people which is left lying about or is thrown away, whilst 
in England the rat lives outside houses, either in sewers, or in ware-houses, or 
stack-yards and barns, and lives as a beast of prey upon whatever he can get, but 
he does not habitually frequent houses nor does he depend on the human host 
for refuse food. 



THE ABSENCE OF A "NEGATIVE PHASE" AFTER 

l~OCULATION 'VlfH PLAGUE 
PROPHYLACTIC. 

BY 

CAPTAIN W. D. H. STEVENSON, M.A., M.B., 

INDIAN MEDICAL SERVICE. 

The question of the existence of a negative phase after inoculation with 
plague vaccine has again risen since the discussions of the delegates to the 
International Plague Conference at M;ukden in April 1911. By a 'negative 
phase' I mean a period of definite hyper-susceptibility to plague irifection and 
not merely a latent period during which no immunity is being produced. 

During the discussions it was obvious that the opinions" of the delegates 
were divided on the subject. That it is one of great importance every inocu
lator will agree. Can the vaccine be safely administered to persons livin~ in 
1>lague-infected houses, and again, an aspect of the problem that espeCIally 
puzzled the ","orkers in Harbin according to Dr. Wu, a Chinese delegate, what 
length of time should elapse between inoculation of the plague staff and the 
date they are allowed to start work among plague cases? This, of course, 
is of special importance in an epidemic of Pneumonic plague where trans
mission of the infection to attendants is so common. 

On reading the official report of this Conference, one is stru('k by the ·lack 
of any data from which it might be possible to deduce observations. Dr. 'Paul 
Haffkine, for example, Director of the Russian Plague Hospital at Harbin, talks 

,of the "usual period of the negative phase which is 12 days." ·But when aSKed 
b~ Dr .. Richard Stron~, the Professor of Tropic~ Medicine at M~nilla, ~o'give 
hIS eVIdence, he rephes, "The human body IS weakened by moculatIon: 1 
only found 4 Cllses in which plague was contracted l~ days after inoclllation. 
All the ,others who got inf~cted were infected in the ~rs~,dal.s after inocula.tion. 
'Therefore it seems proba.ble that there is a negative ,phase. ' 

He seems to have forgotten that those who, he says, were infected ,in the 
.first days after inoculation, may have been incubating the germs before they 
were inoculated at all. He frankly stated when pressed tliat his opinion was 
.an ",hypothesis." 

The general opinion of the Conference was that the subject required fQrlher 
,evidence and I propose to give such evidence now. 

Before I do so, however, let me detail the previous literature and experi
ments on the subject. 

In a paper entitled "A discourse on Preventive ~nQc~ation" delivered J&t 

the Royal.Society, London, on June 8th, 1899, Haffkme of,the Plague LabQrfl
tory, Bombay, sta:ted that ,his exp~rience ~n anti.cholera inoculation entitled ·him 
to give a real'lsUJ;mg anElwer to thls questIOn. 

From the Undhera statistics Haffkine deduced:-

"Inoculation has again acted, so to say, immediately; or as we 
have adopted to generally formulate the result, has ,ac,ted within ihe 
time necessary for the subsidence of the general reactionary symptoms 
,produced by the ino('ulation." 

• 00 p .. ge 124. 
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Bannerman in the "Proceedings of the Royal Society of Edinburgh," 1901, 
Val. 24, Part 2, to which paper we are indebted for reference to much of th& 
literature on this subject, also states that:- . 

"Protection begins to be effective after the lapse of 24 hours and 
goes on steadily increasing for some considerable number of days there
after." 

On the other hand, we have the views of the lndian Plague Commission 
Report of 1898-99, Vol. 5, page 262, that inoculation does not appear to confer 
any such degree of protection within the first few days after the inoculation 
'has been performed. 

, , \ '-we can find references to only two animal experiments on the subject:

Fzrst.-Calmette's experiments recited in brief in the British Medical 
Journal of October 27, 1900:-

" Willi M. Salimbeni he had shown during the recent epidemic in 
Oporto, that animals during the penod of immunisation with heated 
.cultures were extremely sensitive to very small doses of the virus, doses 
which were rarely mortal to non-vaccinated animals. It followed that a 
person in the period of incubation for a slight attack of plague would 
find the disease considerably ag~avated if he submitted during this 
period to a preventive inoculatlOn of Haffkine's vaccine. The case 
would almost certainly be fatal." 

The cultures used by Calmette and Salimbeni were killed at a tempera
tUfe of 700 C. and therefore were of little, if any, immunising value, as it is well
known that such a temperature to a large extent destroys the plague toxin. The 
dose given to mice was one half cubic centimeter and 1 to 2 cubic centimeters 
fOf' guineapigs. These writers stated that with such a dose" immunity only 
esta'6lishes itself at the end of 8 to 10 days and :scarcely lasts more than 2 
weeks."!:! 

. According to Professor Zabolotny, Professor of Bacteriology, Medical 
InsHtnte, St. Petersburg, "Calmette's investigations were only done with a 
few animals." Report of International Plague Conference, Mukden, 1911. 
I cannot find out how many animals were used. 

1 Second.-Some experiments were reported in the Bombay Bacteriological 
Laboratory's Annual Report for the year ending 31st March 1905. There, the 
uncertainty of the knowledge at that time about this question of "negative 
phase" was expressly implied. It is pointed out that prior to certain experi
ments there detailed, carried out by Captain Liston, I. M. S., the dose of 
prophyJactic f-or persons living in infected households was half that for others 
not so in contact with plague . 

. , These experiments, however, although they were held to be sufficient evi
dence to justify the administration thereafter of the same full dose to those 
living in infected houses as to those not in contact with plague conditions are 
noti 5lonclusive, (1) because of,the small number of guin~apigs. experimen~ed 
upon, and (2) because the average number of days the ammals lived after m
ocuhition with plague is taken as the index of the immunity produced by the 
prophylactic. Of this assumption there is no proof, although it is probably 
correct that prolongation of the incubation period of the disease indicates an 
increase in the acquired immunity to the disease. 

I I will now detail two fresh experiments carried out. by us in the months of 
Maroh 'and April 1911. 

I 'Both the exp~riments were made on rats (mus rattus) caught in Madras, 
These rats the Plague Research CO~I!lission hav:.e shown are _higl;tly susceptible 
to plague differing in this respect from the rats now procurable in Bombay, 

• Aunalea de I' Inltitnt Pasteur, Tome XIII, H99. 
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E.cl!erim~nt. L-The total number of rats experimente~ with,. namely, 2807 

was diVIded up mto 8 ~roups of 35. The plague prophylactIc vaCCine employed 
throughout the expenment had the following history. The source of the 
bacilli was from human plague passed through a guineapig. It was brewed at 
room temperature for two months. It was kept in the cold room in darkness 
from 24th February 1911, the date of manufacture. 

O~e "A" group received on 30th :March 1911, 14 day8~before it 
was inocula.ted wIth plague .•• ... ••• 0'25 C. O. of the vaccine. 

One "13" group reoeived on 3rd Apri11911, 10 days before it 
was inoculated with plague ••• ••• ••• do. 

One "0" grollp re~eived on 4th April 1911, 9 days before it 
was inooulated with plague ••• ••• ••• do. 

One "D" group received au 6th Aprt11911, 7 days before it 
was inooulated with plague ••• ••• ••• do. 

One ICE" group received on 8th April 1911, 5 days before it 
was inoculated with plague ... ...... do. 

One "F" group received on 10th April 1911, 3 day3 before it 
was inoculated with plague •• ...... do. 

One "Gff group received on 12th April 1911, 1 day before it 
was inoculated with plague ... ..• ••• do. 

One" lin gronp was kept as a control reoeivin~ no treatment. 

Certain of these rats in the various groups died from handling or effect 0 f 
the toxin, leaving the following numbers in the various groups alive on the 
13th April 1911:-

A B :C D E F G H 
32, 33, 34, 29, 33, .33, 35, 35. 

On the 13th April all these groups received simultaneously the same dose 
of plaO"ue,-namely, an emulsion of spleen from a rat which died of plague, the 
splee: smears showing large number of plague bacilli. Each rat in these 
groups received '0019 of a milligramme of the plague sJ?leen. 

Every rat which died was sectioned and smears from the various organs 
examined for plague bacilli, and unless these were found the! death was not 
ascribed to plague. 

At the close of the experiment the following number of rats remained alive 
in each group :-

ABC D E F GH 
14, 12, 12, 11, 15, 20, 13, 4. 

The following table gives the incidence Qf deaths in the VarIOUS groups 
day by day. 
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- - ----
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It will be seen that even in the group" G, "which received the vaccine 
one day before inoculation with ;plague, the number of deaths is less than in the 
oontrol group" H, " which receIved no prophylactic treatment. 

On the whole the best result is in group" F," which was inoculated 
with plague three days after receiving the dose of vaccine. 

Experiment Il.-The total number of rats experimented with was 280, 
divided up into 7 groups of 40 rats each. The same vaccine was employed as 
in Experiment 1. One group was kept as a control-receiving no preliminary 
prophylactio dose. The remaining 6 groups were treated as follows :-

ODe "A" group received on 25th April 1911, 3 days 
before inoculation with plague... ••• 0'25 c. c. of vaccine. 

One "B" group received on 26th April 1911 (5 p.m.), 
46 hours before inoculation with plague .•• do. 

One" C" group received on 27th April 1911 (5 p.m.), 
22 hours before inoculntion with plague ••• do. 

One "D" group received 011 28th April 1911( 6-S0 a.m.), 
8! hours belore inoculation With plague ••• do. 

One "E 'J group received on 2~th A prilI911 (10 a.m.), 
5 hoUl's before inoculation with plague ••. do. 

One" F" group reoeived on 2~th April 1911(1-30 p.m.), 
Ii hours before inoculatIOn with plague ... do. 

One" G " group, control rats, received no prophylactic. 

Certain of the rats in the various groups died from handling or the effect 
of the toxin, leaving the following numbers alive at the time of inoculation 
with plague at 3 p. m. on the 28th April 1911 :-

AB CDEFG 
39, 40, 39, 40, 40, 40, 40. 

At 3 p. Pl. on the 28th April, all the groups were inocula.ted with dose~ 
of an emulsion of a ;plague rat spleen, each dose containing '0009 of a milli
gramme of spleen.tlssue. 

At the close of the experiment, the following number of rats remained 
in eaoh group :-

AB UDEFG 
11, 20, 14, 14, 9, 7, 6. 

The following table shows the incidence of deaths in the varIOUS groups 
day by day (Table II attached). 

VOrlel asaon. 

These two experiments show conclusively (1) that there is no "negative 
phase" or perio~ of increased. susceptibili~y ~f rats to plague after the admini
stration of anti-plague vaccme even wIthm one and half hours after the 
operation. From recent work done by the Plague Commission in England 
showing that vaccines which immunise guineapigs are not efficacious in an 
equal degree in the case of rats and VZl e veTia ; and in view of our ignoranoe 
of the methods by which immunisation is effeoted, it would be unwise to confi
dently apply these results of experiments among rats to immunity work 
among human beings. Taken, however, in oonjunotion with the deduotions 
drawn from a huge number of statistios of inoculation work in India, it 
is probably safe to state that inooulation is not only hannless, but in fact benefi
cial to persons living in actual contact with plague oonditions. (2) That the 
production of immunity among rats commences immediately and increases in 
amount till the 2nd or 3rd day after anti-plague vaccination. It then declines 
somewhat in amount and remains more or less steady from the 4th day 
onwards to the 14th-as far as our experiments have beell conducted. 

W. D. H. STEVENSON, M.A., M.H., 

OJ.PTAIN, 1.M.S. 
Assisted by 

KHAN BAHADUR SENIOR ASSISTANT SURGEON 

A. J. KAPADIA 
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80th 
" " ... ... ... ...... ...... ...... . ..... ...... . ..... ...... 1 . ..... . ..... . ..... . ..... . ..... . ..... 

, -
1st May 

" 
.. ... .. . ...... 1 ...... 2 . ..... 1 ...... 2 . ..... . .. , .. ...... 2 . ..... 5 

2nd 
" I' ... ... ... ...... 4 ...... 6 ...... 7 . ..... 4 . ..... 7 . ..... 8 . ..... 7 

8rd 9 
~ 

4 I) 10 9 10 6 .. .. ... . .. ... ...... . ..... ...... . ..... . ..... . ..... . ..... 
-

4th 
" " 
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" .. 
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8th 
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PLAGUE PREVENTIVE MEASURES. 
BY 

MAJOR W. GLEN LISTON, M.D., D.P.H.,I.1\1.S •• 

DIRECTOR, BOMBAY BACTERIOLOGICAL LABORATORY 

AND 

SENIOR MEMBER, PLAGUE RESEARCH COMMISSION. 

In seeking for a subject for discussion at this Conference I have chosen 
the somewhat general theme" Plague Preventive Measures." I have beep 
guided in my selection by the thought that we are here to confer with one 
another, to suggest means for combating disease, and to record our experience 
of the success or failure of measures designed to prevent human suffering .. 
Waara hera to learn from one another what difficulties have been encountered 
.and it may be how these difficulties have been overcome in some cases. I "rJH: 1110" 

While it is true that I have had little practical experience in the 
prevention of the spread of plague I have been fortunate in having had 
unrivalled opportunities, in association with my colleagues of the Plague 
Research Commission, for studying this disease in many parts of India. I trust 
this t~aining will make up for ~y lack of administrative [experience:iwhen 
speaking to you on plague preventlve measures. 

In a paper which I read before the Bombay Medical Congress]in 1909::on 
the Prophylaxis of plague I stated that preventive measures iagainst this 
disease must be based on a knowledge of its retiology if these measures were 
to be successful. I described plague as essentially a rat disease and in the 
respect that manlarticipates in the disease more or less as he comes in contact 
with rats I likene plague to such diseases as hydrophobia where dogs are 
largely responsible for human infection, or glanders where horses generally 
convey the disease to man, or ant.hrax in which case homed cattle sprea.d the 
disease. Measures to prevent the spread of these diseases to man are designed 
to prevent the spread of the disease among the animals affected in each case. 
I ref'er to such measures as the muzzlin~ orders for dogs to prevent the spread 
-of hydrophobia, or the destruction ot glandered horses or anthrax infected 
herds. In a similar manner in the case of plague, measures against this disease 
must in the first instance be designed to prevent the spread of the disease 
.among rats. In the cases of such diseases as hydrophobia, glanders, or anthrax, 
wholesale destruction of the animals responsible for the spread of these diseases 
is often resorted to and this is effected by the aid of the law; competent 
authorities are empowered to seize and destroy without compensation valuable 
animals; the individual interests of the owners are seldom considered. 

Plague is spread to man'by a worthless, often destructive animal, yet, in this 
case the sanitary authorities have no legal power to enforce the destruction 
of rats and much greater consideration is shown to the interests and even the 
prejudices of individuals than when valuable animals are concerned as I have 
shown above. Persons who harbour rats on their premises are not compelled 
to &,et rid of them or take the precaution, if they have scruples in the matter 01 
thelr destruction, to prevent their migration to other premises. The absence of 
.any law in ~egar~ to the harbouring of rats ~ ventur~ to thi.nk is. one of the 
weakest POlDtS In our '.Present plague pohcy. It IS often- ImpossIble to ca.use 
people to destroy rats whiCh are not only a source of loss and danger to them
ilelves but are frequently a danger to others. Be it noted that the danger of 
rats spreading plague to lDan is much greater than the danger of dogs carrying 
hydrophobia, or horses glanders, or cattle anthrax. Laws exist to prevent the 
lesser'dangers but none exist for the greater. The Health OfficAr of Bombay 
Cit1 for examp'le. although he knows that certain godowns swarm with rats 
whlCh are deliberately fed and watered by the owners of these godowns is yet 
unable either to compel the owners of the godowns to destroy the rats or make 
their godowns rat-proof nor can he on his part take action himself to destroy 
the rats. Is it not time that the -hands of the sanitary authorities were 
strenO'thened by la\v to enable them to compel persons to destroy any rats they 
may barbour on their premises or at least cause them to make their property 
secure against rats? . 
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The conditions which encourage the presenc& of rats encourage the 
spread of plague: chief amo~g these c?nditions .are an ample food supply .for 
the rats, shelter to breed In, assoCIated' wlth the absence of enemIes. 
The abatement of the conditions which favour the presence of rats must form 
the basis of our p1agu~ preventive policy. 

An abu.ndant food supply for rats can easily be tound in every Indian town 
and village chiefly because the system of scavenging, where it exists at all in 
India, is defective. We devote much attention to the perfecting of systems 
of water-supply and drainage and we spend vast sums on their improvement 
qut we ,pay little heed to scavenging; we are generally content to leave that 
ma.tter In the hands of' ignorant sweepers. I am glad to see from the list of 
pa'pers to be ~ead at this Conference that. we. are to learn something about 
tlW'l m!ltter f.ljo;ql the Ilealth Officer of thIS 01ty t Dr. ru acDonald, the subject 
if!, fortunately not to be altogether neglected as is usually the case. I do not 
~Iih tQ blame the sanitary otlicers (or neglecting ~o pay more attention to 
8'yst~ms of scavenging for I recognise that theit t¥k is a difficult and disagree
a\llf:\ one,. The people of this country are SQ callous in regard to the 
accumulation of dirt and so ind~ffe1ie~t to disqrder ~ha~ they do llot realise the 
advantages of cleanliness and tidiness. They are in the habit of throwing 
wasta food and other material anywhere 80 long as it does not remain in their 
dwellings. The most sanitary buildings are often defiled by the dirt which 
is thrown out of the windows. As I write this I recall to mind a visit I paid 
to a sanitary chawl erected by the Improvement Trust of Bombay which had 
been defiled. in this way, in consequence it ha.d been invaded by rats and 
infected with the plague. 

In some cases matters are not improved by the fact that cattle, goats and 
hens are accommc.dated in dwelling houses. There may be some shadow of 
excuse for the presence of these animals in the houses of villa~ers where police 
arrangements are still imperfect but in towns, where this IS still a common 
practice, the housing of these animals in human dwellings should under no cir~ 
cumstances be allowed. I am pleased to know that Dr. Turner, the Health 
Officer of Bombay, has pressed upon the Municipal Corporation the advisability 
of amending the Municipal Act so that no person shall \I keep in an1 building 
any portion whereof is used or intended to be used for human habltation any 
horse, cow, buffalo, bullock or goat." I think it would have been well had 
poUltry been included in this list. 

Another source of food supply for rats in dwelling houses in towns are 
the grocers' shops in which grain and other food is stored in open baskets or 
other receptacles. I understand that Dr. Turner strongly urged upon the 
l\luuioipal Corporation that the proximity of such shops to human habitations 
eQcQuraged the presence of rat/i which are a danger to the inhabitants of the 
dw~llings ill which these shops are situated. Unfortunately it does not Reem 
posE/ible in the present circllmstances to attem}?t to prevent the establishment 
oi'grocere' shops on the ground floors of inhabIted houses, hut the prohibition 
tQ tb.Q storing of graip. in larger quantities than that required for retail sale in 
suc}.:t situations has met with the approval of the Municipal Committee appoint
e4 tQ consider amendments. to the Municipal Act. I hope it may yet be possible 
e~en iJ? the case of retail grain dealers, to insist that, w hen their shops are 
c~osed their wares shall be stored in rat-proof receptacles not in open baskets 
as i..a generally the case in Bombay city. I will be interested to learn what is 
heing done on these lines in other towns than Bombay. 

fhe importance of the grain trade in the spread of plague has been suffi
ciently dvrelt up~>n by Captain White in his paper; ~ need, therefore, say !10 
mqr~ on this subJect,but urge upon .the Members of thIS Conference the neceSSIty 
of attenq.ing to gr~in shops and gram godowns to see ~hat they are made rat-pro?f 
by their owners, If nece~~ary under lega~ compulsIOn. The arrange~ents m 
connection with the weekly markets whlCh are so commonly held m small 
towns and large villages should not be overlooked, for these markets afford a 
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very favourable opportunity for the diffusion of plague. Recently Messrs. 
Mackenzie Brothers of Bombay prepared plans for me of a rat-proof market place 
which, I hope. wil1 be built in Belgaum and perhaps also in HaHia. A central 
paved area. is surrounded on four sides by ferro-concrete godowns, the doors 
of these godowns are supported on a steel framework with panels of thin steel 
and they are hinged, 80 that when opened they form a chabutra or shade to 
the small verandah in front of the godown. Everything has been arranged to 
make these godowns as attractive as possible to the merchants who will occupy 
them, so that they may be persuaded, if not compelled under the EpidelIlio 
Diseases Act, to evacuate their dilapidated rat-ridden premises in the midst of 
the town and occupy the pucca market godowns on its outskirts. The old graill 
godowns, I hope, will be acquired by the Municipality and pulled down and the 
land thus cleared used either as sites for depots or stores or preferably plante<l 
with trees and left open for play-grounds for the children who at present have 
to be content with accommodation on the streets. 

b addition to 'food rilts require shelter to breed in, they are nocturnal in 
th~ir habits and therefore prefer darlt places to live in. W ell lit and ventilated 
rooms are :pot s~lected by rats, but such rooms make the best quarters for ~en. 
Attention to the construction of human dwellings is therefore a very important 
plague preventive measure. So far as I am aware little has been accomplished 
in this direction. In certain towp.s it is true Improvement Trusts have been 
established and these ha.ve <lone admirable work. No one, for example, who 
has lived ill Bombay <luring the past fifteen years can have failed to observe 
the splendi<l improvements effected by the Bombay Improvement Trust The 
work of the Trust has been frequently criticised, but the difficulties which they 
have had to face, often without experience to guide them, have been enormous. 
The officers of the Trust are fully aware of their shortcomings, but unfortun
ately their hands are tied. The lIon'ble Mr. Orr, Chairman of the Bombay 
Improvement Trllst, in an admirable lecture on "Light and Air in dwellings in 
Bombay" delivered before the Bor:pbay Sanitary Association has fully explained 
some of the difficulties encountered by the Trust. I strongly commend the 
perusal of this lecture to Members of this Oonference and 1 cannot do better 
than make a few extracts from it here. In the first place, Mr. Orr recognises 
that although the Trust has done much" towards wiping insanitary rooms out 
of existence by wholesale demolition of houses in insallltary areas," "such 
campaigns," he says," have been extremely expensive and have often, when 
demolition has been too rapid, resulted in the increase of overcrowding in the 
immediate neighbourhood." Mr. Orr is of opinion that the improvements made 
by the Trust" in a few !!maU sections of the city are as a drop in the ocean to. 
the rapid advance in insanitary conditions which is going on all over the city 
by virtue of the wa.nt of some ("heck on extensions of buildings outwards and 
upwards and the consequep.t steady deterioration of the already defective light
ing and ventilation of the quarters inhabiteq. by the poorer classes of the 
population." II Laudable efforts," he adds, " are being made to relieve sufferers 
from tuberculosis by providing hospitals and sanitaria for them, but that strikes 
me as attacking the problem at the wrong end. Far better go to the root of 
the matter and make hospitals and sanitaria unnecessary by first protecting 
people from living in dark foul dens, which serve as foci for the propagation 
of tuberculosis and other diseases, and then wiping out some of these dens in 
order to convert t.he others into healthy reRidences by the admission of the two 
great healing powers nature supplies gratis--light and air." I quite agree 
with Mr. Orr's opinions, I wish only to emphasise them here and to say that 
they are as applicable to plague as to tuberculosis. Mr. Orr points out that 
althouzh the Municipal Corporation took ten years to discuss and frame the 
present Building Bye-laws they are still very defective in that they do not 
insure the ploper lighting of back rooms and side rooms, the letter of the law 
is generally though not always strictly adhered to, but the spirit of the law is 
evaded. Hut even if these Building Bye-laws are now amenJed their effect 
will only be obVIOUS in the remote future and what is necessary now is some 
power to rectify, not only avoid, the mistakes of the past. He proposes. 
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as a first step towards mending mat.ters legislation prohibiting the use 
for human habitation of rooms that fail to . satisfy the 63~o standard of 
lighting and ventilation, such prohibition to apply generally all over the city 
after five years, but to be meanwhile applied to the worst rooms in specially 
insanitary areas, t.emporary accommodation being offered to the tenants tIll the 
landlords have rendered their rooms fit for human habitation. These are 
very ex cellen t suggestions which have the great merit as I have tried to indicate 
that they not only avoid errors in the future but also rectify the errors of the 
past. They have the additional recommendation that they have been carried 
out with success over a limited area which is in the hands of the Trust. 1 
hope that powers may be granted to the proper authorities to carry out 
Mr. Orr's scheme for securing more light and air in the dwellings of the poor. 
His Auggestions are eminently practical and based on extensive experience. 

In the third place the absence of the enemies of rats encourages their 
multiplication. The most important enemy of the rat in civilised countries is 
man, but here people are ignorant of the diseases caused by rats and of the loss 
that they occasion. It is very necessary therefore to enlighten the people and 
stimulate a hatred and loathing for these animals such as exists In Europe. 
This cannot be done unless an attempt is made to enlighten the people in a 
much more systematic manner than at present. It is no person's particular 
business to impart popular instruction in connection with plague or other 
matters pertaining to public health. There is a want of system 10 getting at. 
the people, they are generally told about diseases when they are panic-stricken 
and afflicted by them. In a word our efforts to teach the people how disease 
is spread and how it may be prevented are not sustained. The knowledge is 
imparted by an untrained agency at an inopportune moment. How are these 
defects to be remedied? Here, of course, we are confronted at once with the 
question of expense. A complete medical and sanitary organisation which 
would be in close touch with the people, always diffusing information regarding 
the prevention of disease and actively employed in the preservation of the 
public health, would be ideal. Such an organisation would be responsible 
for the registration of births and deaths, the carrying out of vaccination and 
the arrangements connected with epidemics, famine, etc. This staff, for 
example, would be responsible for inoculation, evacuation and rat destruction in 
do~nection with plague epidemics. It would be a permanent organisation and 
the staff would as far as possible be recruited and maintained in the areas in 
which they worked, so that they would be known to the people. A reserve 
staff would be maintained which could be drafted to areas of greatest pressure. 
The supervision of the staff would be in the hands of the district officers, 
medical and civil. It is probable that at present such a scheme would be 
financially impracticable, out even now with better organisation something 
can be done at less cost to improve the present methods of communicating 
information on hygiene to the masses. 

In the first place, some department should be held responsible for the 
diffusion of knowledge regarding the spread and prevention of disease. It 
seems reasonable that a department actively engaged in research of this nature 
should be the department selected for the purpose. In other words, a bureau 
for the collection and diffusion of knowledge in regard to preventive medicine 
should be associated with each Research Laboratory. 

In the second place a suitable staff should be provided for the purposes 
of the bureau. Persons engaged in research are not always t.he most fitted to 
communicate their findings to the public. Success in imparting information 
depends largely on the manner of its presentation. Persons should be se
lected for this purpose who have a facile pen and a gift of making t.he subject 
on which they write simple and interesting. If possible these accomplishments 
should ba associated with the power to organise. 
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In the third place the de.{llirtruent responsible should be furnished with 
~unds for the purpose of populan~ing a knowledge of ~ygiene. The prepara
t~on of books and pamphlets well Illustrated would constitute a part of the duties 
of the bureau. 

. In t~e fourth place an attempt should be made to utilise each and all 
the followmg existing organisations for the diffusion of knowledge so that 
those who can read may communicate the information to the illiterate :-

(1) The Revenue Department. 
(2) The Medical and Sanitary Departments. 
(3) ~the Police Department. 
(4) The Educational Department. 
(5) The Postal Department. _ 
(6) The District and Taluq Boards. 
(7). Village Sanitation Committees (Bombay Act of 1889 ). 
(8) The Railways. -
(9) Agricultural, Co-operative and other 80cietiet;. 

(10) 'rhe Pret;t;. . 

(11) - Private M cdical PraGtiti(~llert;, HakilllS and Vaids. 
(12) Priests, Mullahs and Missionaries. 
(13) Markets and Fairt;. 

In the fifth place centres for teaching by demonstrations and lectures 
should be established. We have arranged such demonstrations at the Parel 
Laboratory and I derive some pleasure in knowing that those demonstrations 
have had some effect in bringing about the amendments to the Bombay 
Municipal Act referred to above in connection with the housing of cattle ill 
dwellings and the regulations regarding grocers' shops. 

I have purposely enlarged on what I have called in another place the 
permanent measures for the prevention of plague; these measures have the 
recommendation that while t.hey are applicable to plague they are also useful 
for the prevention of other diseases. I have left myself little time to speak of 
temporary plague preventive measures such as rat destruction, inoculation 
and evacuation. These measures have been so frequently discussed that 
I need say little about them here. As regards inoculation, however, I have 
only to remark that its popularity is increasing, and it IS becoming more and 
more recognised that this is the cheapest, most efficient and best tempoeary 
method. of dealing with plague in the midst of an epidemic. It it; re-assuring 
to know from Captain Stevenson's work that there is no danger in undergoing 
inoculation in the midst of infection. 

One point remains to be touched upon and it is this that rats are harmiest; 
so far as plague is concerned if they have not infection amoung them so that 
where rats are numerous and action cannot immediately ·be taken to exterminate 
them every Erecaution should be adopted to insure that infection is not brought 
to them. T e prevention of the importation of infection is a \'ery important 
plague preventive measure. I wish therefore to draw attention to Captain 
Kunharat's paper in which he shows that apart from the large towns with over 
one hundred thousand inhabitants, plague lingers in villagesduring the quies
cent plague period or off-plague season. Such villages generally become 
infected Jate III the active or epidemic plague season and are the centres from 
which the disease is spread in the following epidemic season. The 
larger the number of these late infected villages in a district which carry 
on the infection during the quiescent plague period, the severer is the 
disease in that district during the following active or epidemic season. When 
no villages carryon disease durin~ the q.uiescent period a disrict is likely 
to escape infection in the follOWIng epIdemic season. This goes to prove 
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t hat infection is more easily carded over short ~istances than long distances, 
infected places outside a district therefore are not so likely to be a source of 
infection to that district as infected places within the distl"ict itself. It is very 
important therefore to locate such villages and endeavour to imitate nature's 
method of bringing an epidemic of plague to a close by using every means in 
our power to destroy the rats in these villages so as to limit as far as possible 
the opportunities for the spread of infection from them. As I pointed out in 
the pat>er I read before the Bombay Medical Congres~ in 1909 the prevention 
of the Importation of infection can be carried out with the best hope of success 
at the close of the active plague period, it is then that the disease can most 
easily be tackled, the forces of nature are with us; yet this is generally the 
perio~ chosen for holidays and the reduction of the plague staff. These 
arrangements should as a matter of fact be reversed and the greatest effort 
made to stamp out the disease during the hot weather. 

The large cities may be regarded as permanent centres of infection in 
which unceasing efforts at eradicating the disease should be maintained, and 
here the permanent measures I have detailed at length above are most applic
able. Temporary centres of infection during the quiescent plague period are 
also important; they are found in the smaller towns and villages and they vary 
in position from year to year. A thorough system of intelligence is necessary 
to mark them down, and they should be attacked by well organised plans of rat 
destruction, inoculation, and evacuation. 
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It is not possible to conside~ such points as the production, preparation and 
preservation of Jymph separately from one another. Thus for the production of 
lymph we require to have lymph which has been already prepared and probably 
also preser1Jed for some time and therefore production is not independent of 
preparation and preservation. At the same time while we recognise this depend
ence it is convenient to consider our subject in more or less consecutive order. We 
may postulate ideal cases and treat. production of lymph, for example, as if we had 
at our disposal a perfectly prepared and perfectly preserved vaccinating lymph. 
In the same way we may under the head preservation take up the consideration Qf 
the subject of potency which implies a reference not only to ultimate efficiency. 
but also to modes of preparatIon and production. . 

These explanations will suffice to justify my sub-division of the subject. 

I.-PRODUCTION. 

t beed not describe, except in general terms, the methods used in obtaining 
the raw produtl which is made up into vaccine lymph. In its production it is still 
n~cessary to use an animal of some sort. The an~mal itself is inoculated with 
vaccine lymph. The eruption which results is removed as a whole and made up 
into the finished product. Many factors are concerned in the development of 
the all essential eruption. 

(I) Aizimal ~sed.-Befor~ the introduction of calf lymp~ and indeed foC' 
some time after, the material obtained from the human vesicle was that used for 
the co~tinuance of vaccination. Since the introduction of calf lymph and with 
it the possibility of preservation In bulk, attempts have been made t9 obta~n 
lymph from otlier animals than the caw cal£. In the Punjab the buffalo has 
seryed the purpose of vaccinifer for many years. The results have been excellent 
both as regards quality and quantity, although it would be going too far to sal' 
that they showed a marked superiority over those, giveb by the cow cal. 
Chauvean asserts that the horse is the animal most suited for the production of 
vaccine lymph. Huon of Marseilles concludes strongly in favour of an asinine 
vaccine-a recomqlendation originating I believe with Chaumier. He argues h) 
tpat~the pote~cy of a bovine vaccine is greates~ when th~ strain ~sed f~r inocula:
~loillS donkey lymph: (2) that o~ the donkey Itsel.f bovme vaccme gives as .. a 
rule. excellen~ fesults~ and that still better are obtamed where donkey lymph I~ 
used to inoculate donkeys: '(3) that sub-passage in the cow: ca\( sooner leads to 
deterioration in quality of the lymph than in the donkey. There seems to be, a 
fairly general c0!lsen~,!s o.f op!nion i.~ favour of the use of the animal. The point 
would be worth nlvesbgatmg In IndIa; 

I have tried the goat as a vacdnifer but with ilt success. The vesi~les which 
de,=e'oped were apt to con.tain pluch fluid and very r.apidly became pu~lentt The 
rabbit has been greatly used after the recqmmendatlOn o(.Calmette. but PW1ng~tO 
its size, it has been adop~ed rather as an animal for regenerating lymph than lor 
its production on a manufacturing scale. 

9l1SC 



(~) Race and age of animal.-Many vllccine institutes lay very special stress 
on the race of cow calf used. This, no doubt, experience has shown to be im
portant. As far as r have observed, little or no perceptible difference exists bet
ween the results obtained with the cow calf of th~ Punjab and the buffalo calf. 
The age of the animal might be expected to lead to some difference in the yield 
of lymph. But I have found that the use of large sized buffalo calves of two 
years old proved an advantage ratha- than otherwise because of the greater vac
cinable surface afforded. Dr. Guentcheff in Sofia uses heifers of any age from one 
to four years. Of course thp. older an animal is the Jess manageable does he he
come. The monetary value too of the animal for other purposes than vaccina
tion grows with age. This question of the cost of the vaccinifer is an important 
one in relation to the cost of production of lymph. The cost will-after initial 
expenditure on purchase and maintenance-be dependent on the mt:thod of dis
posal ~f animals which is adopted. 

(3) nisposal of animals.-In the days of calf-to-arm vaccination, when the 
villager's calf was impressed for the purpose, only a very small number of 
insertions was made on the animal and a correspondingly small number of 
persons treated from it. The return of the calf to the owner involved him 
in no loss, nor did the operation upon the animal cause it much inconvenience. 
With the introduction of preserved lymph it became advisable to 'Obtain as much 
material as possible from the vaccinifer. The operation of removal of lymph 
uuder these circumstances takes time to recover from and I think the best and 
kindest plan then is to have the animal slaughtered. Is the flesh of such an 
animal fit for food 1 If it is saleable, then the price of sale will reduce mlltf"rially 
the cost of purchase and maintenance and so reduce that of production. I had 
no difficulty in Lahore in disposing of these vaccinated calves. In Brussels, 
Henseval and Convent likewise find no difficulty in disposing of calves and rabbits 
psed for the production of lymph-these being used for food. 

(4) Quantity of lymph obtainable from a vaccinifer.-Some hold the 
view that a calf may be over-vaccinated. Such was the opinion expressed to me 
by -Dr. Blaxall at the Local Government Board Station. Others apparently attach 
no importance to the view that the potency of lymph may be affected by attempts 
at increasing the productiveness of the calf. I found, on taking over the appoint
ment of Deputy Sanitary Commissioner, Punjab, that the yield from vaccmifers 
was very low indeed. This was due mainly to the fact that there was no urgent 
necessity for a large yield. Pr!served lymph at that time was not widely used 
as such. Its chief use was to start the vaccination of cow calves at the begin
ing of the vaccination season-the continuance of this being by means of the calf
to-arm method. By degrees the yield was increased to 5, 10 and 15 grammes, 
whilst in the hands of Major Forster, I. M. S., it reached as much as 40 grammes 
from a good sized buffalo calf. Now 40 grammes of crude lymph has added to it 
4 parts of 50 per cent. glycerine, thus giving approximately, from a single buffalo 
calf about 200 grammes of final product. I found that with care a vaccinator could 
vaccinate 40 persons with 4 insertions each from one gramme. Thus I calculate 
that from one buffalo calf some 8,000 persons may be inoculated. The amount 
of crude lymph obfain~d, ~and on which this calculation is based, is evidently 
nowhere near the outside limit of possible production by a vaccinifer. With 
special methods of vaccination and using heifers of two to three years of age, 
Chaumier has been able to obtain an average yield of 700 grammes of crude 
lymph and a maximum of goo grammes. He calculates on an ability to vaccinate 
100 persons from one gramme of vaccine, and thus at a dilution of 4 parts of 50 
per cent: glycerine to one of crude lymph it becomes possible to inoculate 
(number of insertions not stated) 350,000 and even 450,000 persons from one 
animal. At such rates it would not take many calves to supply vaccine for a 
province. 

(5) Site and extent 0/ inoculation.-The site most usually chosen is the 
abdomen with extension in some cases to the inner aspect of the thighs. The 
extent of surface utilised seems however to depend on our idea of what the 
animal can stand and on such ideas as we may hold of over-vaccination. Chaumier, 
whose results in respect of quantity of lymph obtairiable I have given above, has 
vaccinated since 18g5 the entire trunk of the animal and his sc:t.nfications are so 
close together that we may call his method one of sheet inoculation. A happy 
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medium between the usual method followed in' India and this method would 
result in greater production. I used what I called a method of feathering of 
primary incisions to increase t~e area -of vesiculation. 

(6) Season of inoculation.-The effect of high temperature upon the potency 
of vaccine lymph will be specially considered in its proper place, lJut temperature 
has likewise or appear~ to bave an effect upott the satisfactoriness of development 
of the vesicle upon the vaccinifer. Here in Madras, I think you are well ac
quainted with the difficulty of obtaining good or sufficient material from your calves 
in the hot weather. In the Punjab the var.cin~ depOt is removed to the hills in 
the hot weather and the results are naturally as satisfactory during this season as 
in the plains during the cold weather. Chalybaus in Dresden found that the 
vaccine produced during tie cold season showed itself more powerful and was 
more durable than the vaccine of the warm season. Vaccination of calves 
during the months of June, July and August was given up by him. The temper
ature of the stables was not allowed at any time to go beyond 16-18° C 
(60-64° F) ,because a more elevated temperature accelerated too much the 
development of the vesicles and diminished the value of the pulp. The effect of 
light, apart from temperature, may be a factor influencing the production of 
lymph. The production would seem to be better in dark stables. Humidity of 
the atmosphere almost certainly has an influence upon the size of vesicles pro
duced and so upon quantity of lymph obtainable. 

(7) Maturation Interval.-This varies a little with different animals, but 
the only rule to be observed as regards this is that the lymph should be removed 
when vesiculation is complete and before pu .. tulation sets in. On buffalo and 
cow calves the limits of time to removal are 5 to 7 days. The maturation in-_ 
terval appears to be shortened with prevalence of high temperature and 
diminution of humidit!. in the atmosphere. 

n.-PREPARATION. 

The subject heading of this section is taken to include all matters connected 
with the preparation of the final product. 

(I) Manufacl""e of lymph from animal pulp.-In the days of arm·tQ.arm 
vaccination, desiccation of vesicular fluid upon II points II served to provide 
material for the continuance of vaccination for occasions when children might not 
be present ~o permit of the. actual direct transference of the contagion. The 
method is one of preservation of lymph, but has also been ,used for the prepara
tion of lymph for transmission. It does not, however, seem to me to offer any 
great advantages over the other methods of preparation in which fluid or semi
fluid substances are used to dilute the pulp. Of these we may consider especially 
lanolin, vaselin. and glycerin.-

(0) Lanolin. This medium was introduced by Colonel King, I. M S. It 
gave a lymph of convenient consistency. Lanolin lymph served a 
very useful purpose and still continues to do so. It enabled lymph 
to be diluted without interfering with its potency and so greatly 
increased the quantity obtainable f~om the calf. 

(6) Vaselin was introduced as a medium by Colonel Bamber, I.M.S. As 
a diluent for crude lymph it did great service particularly in bridging 
over the interval-the hot weather-between vaccination seasons. 
It was also used to some extent for general vaccination purposes. 
Vaselin and lanolin. while both of them sterile substances as 
obtained in commerce, exercise neither of them any inhibitory 
influence upon the bacterial content of vesicular pulp. 

(c) Glycerin. This is extensively used now as a diluent of calf lymph all 
over the world. Its use for the purpose was first advocated by 
Dr. Monckton Copeman. The great advanta.ge of glycerin is that 
it exercises a distinct influence on the bacterial content of the 
mixture without adversely influencing its potency as vaccine. 
The dilution which crude lymph may undergo whilst still remaining 
satisfactory, does not seem to have been worked out very definitely. 
The point is an important one because in times of stress such as 
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those of epidemic visitation, it might be of great use to know 
exactly what dilution the lymph held in stock might be subjected 
to, that is supposing there was insufficient time to produce a nelf 
supply of lymph for issue. But'much more important than dilu
tion of lymph pulp is "the question of purification. , ~: 

(2) PiJrilicatioh.-.:..The etude material,from which vaccine is prepared con
Sists of the scrapib~s obtained in removal of the cutaneous eruption developed 
on the vacdnifet. Naturally these scrapings contain innumerable skin organisms. 
H is these skin organisms which seem to give rise to the inflammatory rpattions so 
oIten seen in the course of vaccination. Td my mind such reactions are not evidence 
o~ activity of lymph but of its deg-ree of contamination with extraheOU9 organisms. 
My experience \yith the two forms of lymph which were used during the time that I 
Ilad\;ontrol of the special staff of vaccinators in the Punjab, confirm that opinion. 
Some of the lesidns produced bv vaselin lytnph-a lymph rich in extraneous 
Qrgariisms-were very severe. Crateriform ulcerations due tn sloughing out of the 
tehtre of an insertion were common. 1 saw none such from the use bf glyceri" 
r\ated lymph and this lymph is almost ~ntirely free from the presence of bacteria. 
1'he association of absence of bacteri::l. and absence of inflammatory reactioq 
would appear to be a true one. Of the prbcess used in the manufacture of 
vaccine, thbse in whIch vaselin and lanolin are used afford no appareht purifica
tion of the product. Oesiccatibn of lymph undoubtt-dly bnngs about a certain 
reduction in the bacterial content of lymph, but naturally effects no reduction 
of such organisms as resist desicc.ation. . With the hplp of glycerin on the 
other hand an almo"t complete purification of v.esicular pulp can be brought 
about. The special point to be attended to in regard to this purification is, that 
it shall not be carried too far, for unfortunately glycerin will in time attack the 
true vaccine virus. The process too takes time and requires also a certain tem
perature. The ~igher the temperature the quicker is the purification effected, 
but at the same time the greater is the liability to destruction of the vaccine
virus. At low temperatures the purification is extremely slow. Thus, with 
glycerin as a purifying agent, we are unable to use the prepared vaccine immedi
ately because of its Jmpurity and we are unabte to preserve it under cold storage 
conditiobs because that itself interferes with the ptitil1cation. And so we are 
liable to find tnat our glycerinated lymph at the time of use is impure or avirulent. 
It is, difficult to steer sa.tisfaetoril} between this Scylla an:} Charybdis. A solution 
of the difficul'ty, however, seemS to have been foulld in usin~ a rapid purifier of 
lymph \\Ihidi can be gbt'rid. of Mter its purpose has been effected and which cad 
then 1)~ replaced by gly~erin. The glycerin is then used only as a dilutent and 
preservative. Such lymph ma.y b~ placed without fear of retarding purification 
under cold storage conditions. The rapid puhfier whkh pdssesses the propert1 
of leaving the vaccine virus unaffected by its action, and at, th~ same time being 
removable from tbe-tnixture, is chloroform. The use of this re-agent was introduced 
by Doctor Alan Green. I tried it experimentally in the Punjab at the instance of 
the then .Sanitary Commissloner, Colonel BamberJ J.M.S .• and obtained satisfac
tory results. The prpc.edure was then adopted as a routine measure. The advan
tages in using chloroform which seem to me paramount are that :-

(a) There is ho delay in the utilisation of the lymph which can be tried 
on the very ~ay of its manufacture. 

(6) The lymph after its rapid purification and after tlie removal of .the 
c1lloroFohrt can be kept at a low temperature (in chest or refnge
ra~or) in g1ycerin admixture. Of Course eare rttust be taken to 
remove all traces of chlorofohrt~ The procedure tonsists in the 
passage through' an ordinary lymph mixture of air saturated 
by previous passage through pure chloroform. One tD two hours 
passage is sufficient for reasonable purification.. One of the 
difficulties ,ttl be overcome in this process iS I the prevention of 
formation of an excessive amount of froth_ This can be done by 
mak\ng the dctlivery tube of wide bore. The ~hloroform is got rid 
of from, the mixture by detaching the intervening chloroform bottl.e 
,a~d allqwing sterile air to bub~le through in place of the !lU' 
laden. with the chlol'oform. ; VOIgt of Hamburg. remarks With 
regard to chloroform lymph that he has only observed bad results 
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from its use and he is very astonished to find in the sanitary 
reports of Western India that this vaccine gave in the Punjab in 
the years 1906'190~ positive results in upwards of 99 per cent of 
[ases. He goes on to say that as no mention of the use of this 
vaccine occurs in subsequent reports the conclusion is that it is no 
longer used. But Lieutenant·Colonel Wilkinson, the present Sani
tary Commissioner in the Punjab, tells me that chloroformed vaccine 
has been used and is 'Still used in the Punjab. The results. 
which I obtained in the years 1904-1905 were evidently still 
obtained in 1906-1908 and are presumably still obtained. Voigt 
looks at the question from the point of view of despatch of 
vaccine to Colonies situated in the tropics. According to him both 
desiccated and lanolinated vaccine withstand a high temperature 
better than glycerinated vaccine, but- lanoninated vaccine gives 
much better results than desiccated vaccine. My own experi
ments (comparatively few in number) instituting a comparison 
between lanolin lvmph and glycerin lymph, both subjected for a 
short period to

J 

the temperature of the incubator (37°C), did not 
bear out the idea of the superiority of lanolinated lymph over 
glycerinated lymph. Doctor Martin, however, the Director of the 
Lister Institute, in a conversation also maintained the superior 
keeping properties of lanolin lymph. We may perhaps conclude 
by saying that further experimentation on the subject is desirable. 
It might for instance be preferable to mix lanolin with chloroformed 
lymph rather than glycerin. 

(3) DegeneratIon anti Regeneration of lymph.-This subject may be dis
cussed here as it involves the con!ideration to some extent of production, prepa
ration and preservation, the three main sections of this paper. Now we may take 
degeneration of stock lymph to be a fact.' It comes into the experience, we 
may say, of all institutes and measures have to be taken for rejuvenescence. 
When I visited the vaccine lymph station at Halle in Germany, I asked the 
Director what he did when his stock lymph degenerated, and the answer was, 
I get fresh lymph from another institute. This is one way of getting over the 
difficulty, but gives no explanation of how lymph should be regenerated. Cha
lybaus experimenting to determine how long sub-passage of lymph in vaccinifers 
might continue without degeneration setting in, succeeded in carrying the 
same strain of vaccine up to the 20th and even to the 2_2nd and 30th genera· 
tions ~m cow calves. Nevertheless he concludes as to the necessity of regenera
tion after the third sub-pas!iage, either through the agency of the human subject 
or by using some other animal than the calf (horse, donkey, goat, sheep or 
ra~bit) or by obtaining a new strain of vaccine from a variolous case-a variola 
vaccine. In the Pu,njab I found that alternation from cow calf to buffalo calf, and, 
'lJice 'Dersa, served to keep the stock lymph virulent. Evidently this alternation 
of anin;lals is useful for the regeneration of lymph. It is a method which was in 
use by vaccinators before the introduction of glycerinated lymph. Passage 
through the human subject was the mode of operation. A number of children 
'rith well developed vesicles are collected together and vaccination done directly 
from arm to calf. The result of this inoculation is not very productive, but when 
the small amount of material so obtained is transferred to another calf, the. 
el'uption is less scanty and the lymph becomes regenerated.' The rabbit, although 
a small animal, can be satisfactorily used for regeneration of lymph. But what 
is the cause of the degeneration? 

It may be due in the first place to the continuous use of one and the samE; 
kind of vaccinifer. Most probably more than one_cause is concerned in the 
matter. Vaccine lymph does not consist of pure vaccine virus. Ihere is in it a 
plentiful admixture of extraneous organisms. With continued sub-passages of 
these extraneous organisms, they may gain virulence, whereas the virulence of the 
vaccinia virus may remain fixed. But with this increase in virulence ot extra
neous organisms we may have overgrowth, an overpowering of the specific virus 
and degeneration, not attributable to the vaccinifer used but to the contamin
ation of the original lymph. Transfer this lymph before it is too late to an 
animal specially susceptible to vaccinia, and as the extraneous organisms are 
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transferr~d toJorejg~ ground they may be rendered comparatively innocuous and 
~he vacc!ne ,vIrus gal~ ground over them-become regenerated. Such at any rate 
IS a possIble explanatIOn. 

(4) Stock Lymph a1ld Issue Lymph.-By means of these terms we differ
entiate between the lymph which is used for the vaccination of animals (stock 
lymph) and that which is issued for use in the protection of human beings 
against small-pox. As the production of issue lymph depends for its potency 
on that of the stock lymph, it is but common sense to say that the utmost care 
must be taken that the stock lymph shall be the best lymph available. For 
stock lymph ~e should tak~ the best vesicles from the best eruption obtained. 
The lymph whIch has proved Itself good stock should on no account be issued 
but\~ept under optimum conditions for preservation. With such precaution~ 
the Hanger of unexpected degeneration will be warded off. 

, ilL-PRESERVATION. 

. The preservation of the potency of any g~ven lymph. will depend to a con-
sIderable extent on, the measures adopted for Its production and preservation-
the animal used. the character of the eruption, the diluent and preservative 
.added to the crude material. the season of the year at which taken. and so on. 
These have ,been already considered. What we now may discuss are the best 
means of keeping potent the manufactured lymph, the tests of potency and the 
methods of issue best ,calculated to preserve potency. 

(1) Maintenance of potency.--A weak lymph, that is to say one whichlis derived 
from an unsatisfactory eruptio1'/. on the calf, will not preserve well. A lymph like
wise which has been taken after pustulation has set in is not likely to remain 
potent long. But apart from errors of production and preparation, the keeping qual~ 
ities of a good lymph depend largely on its after treatment. One consideration 
alone seems all important in this connection and that is the temperature at whIch it 
is preserved. This must be as low as possible-refrigeration temperature indeed. 
To my mjnd this necessity is what gives the advantage to the method of 
purification by chloroform. There is no waiting for purification before the 
lymph may be passed int9 the cold storage chamber or ice chest. Stock lymph 
which we have insisted must always be the specially chosen lymph. should only 
come out of the refrigeration chamber at the time of use. Issue lymph unfor
tunately has to encounter vicissitudes of temperature before its utilisation. 
In Lahore d'uring the cold w~ather, so cold that ice making manufactories shut 
down, I still found it necessary to procure ice for the preservation of the lymph. 
It had to be procured from as far away as Karachi. If the chloroform process 
is not used, the,n it should be laid down that the lymph produced at a station be 
put under refrigerating conditions as soon as parification is reas~nabl, far 
advanced. The degree of purification necessary refers perhaps as much to the 
type of organism p~esent as to the numbers. Lymph should always be certified 
free from streptococci. In the matter of "~nflammatory reaction produced by use, 
staphylococci are by no means as impol,"tant as the streptococci. 

Conservation of vaccine is a necessity for aU institutes and the longer that 
conservation can be satisfactorily carried the better the position of the institute 
as regards continuity of supply and preparedness for epidemics. Lymph must 
be l:lble,to be kept\ if demands are to be met promptly. According to Chaumier . 
who repeated and confirmed experiments by Blaxall and Fremlin, a good vaccine 
lymph placed in a refrigerating chamber at-10° C, will keep for a year, two years, 
or more. The attainment of such a low temperature, however, is by no means 
easy, but i.t may be laid down that the preservation temperature should not be 
alIowed to rIse above + 10°C. 

, (2) Standardzsation of Lymph.--Vaccine lymph is very li~ble to deteriorate, 
and it is necessar'y to have some standard by which to gauge It~ potency at the 
time of preparation and again, if possible, before issue. An estImate of P?tency 
made at the time of preparation will give so~e ide!l of the length of t!me to 
which such lymph may be kept. The test before Issue IS the test that It has 
.k~pt. 

:(0) T~st at preparation. TJlis may consist-as has been used by Major 
Forster, I. M. S.--in marking off on the prepared surface of the 
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vaccinifer of a definite area with silver nitrate and inoculating this 
area in the same way as the remainder. I should recommend as 
being still more precise the use of a weighed quantity of the stock 
lymph for this area. The product of this area is weighed and the 
weight is an indication of the satisfactoriness of the result. The 
character of the vesiculation may also afford indication of potency. 
Another test-that proposed by Calmette and Guerin-consists 
in inoculating rabbits with serial dilutions of the lymph to be 
tested and observing in what dilution vesicles cease to be 
produced. 

Test before issue. J'his is best carried out at a vaccinating station. 
Such a station should be attached if possible to the institute itself. 
The number of insertions which prove successful is noted as is also 
the character of the vesiculation. With linear scarification the 
production of no vesicles or only isolidated vesicles on the line is 
indicative of a poor lymph. A fimbriated margin shows a condition 
intermediate between poor lymph and that produced by the best 
lymph, namely a continuous unindented marglO. All results obtain
ed with issue lymph should be capable of being traced back 
to its source, and so by comparison of these results with those 
obtained with the same material in other hands, an idea will be 
obtained as to where a fault, if any, lies-with the lymph or with 
the vaccinator. :According to Chaumier the quality of a vaccine 
subjected to test by means of the character of the vesiculation 
is best estimated on the 3rd day. He considers that often the 
ultimate results of good, bad and indifferent vaccines may be very 
much the same. 

(3) Issue of Iymph.-All possible provision may have been made for the 
preservation of lymph while retained in the institute, but this may be nullified 
by its treatment after despatch. After issue the temperature conditions are not 
so easily controlable as before it. It is self.evident, however, that everything 
should be done in issuing vaccine lymph to prevent the adverse influence of 
high temperature. Its issue, as I believe is done in some parts of India, in 
thermos flasks is a step in this direction. Its utilisation should on no account 
be delayed as this increases greatly the chances of deterioration. I am doubtful 
whether any lymph used later than a fortnight from the date of its despatch 
will prove consistently satisfactory. Another circumstance which has a great 
influence on success or non-success of vaccination is the time of year at which the 
operations are conducted. Be the issue lymph good or bad and be the arrange
ments for transport to the vaccinator good or bad, the results obtained during 
the hot weather will never compare with those of the cold weather. Therefore 
all vaccination should be conducted during the cold weather months. In the 
Punjab vaccination is carried out during the months of November, December, 
January, February and early March. The results are certainly satisfactory. 

The main points of this survey may be set down as follows :-

(3) 

High temperature with attendant dryness of the atmosphere is in
imical to the production of satisfactory vesicles by vaccinifers. 

Stock lymph must always be the best lymph obtainable and must be 
rr.ost carefully protected from influences leading to deterioration. 

Degeneration in the lymph supply appears to set in if one and the 
same type of vaccinifer be used. . 

(4) Refrigeration of a continuous type is essential to the preservation of 
both stock and issue lymph. 

(5) Lymph which has been issued must be preserved from the action of 
high temperature and used as soon as possible. 

(6) Vaccination operations should be confined to the cold season of the 
year. 
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DR A CON T I A!S I S . 
BY 

DR. D. A. TURKHUD, M.B., C.M. CEdin.), 

BOMBAY BACTERIOLOGICAL LABORATORY 

The amount of suffering and physical infirmity caused by guinea-worm in 
ceJ;'tain districts in the Bombay Presidency is very great and not often fully 
realized. In some villages a very large percentage of the inhabitants are 
more or less completely incapacitated from work for certain months in every 
year. In the famine camps in the Panch Mahals District, for instance, the 
Collector reported 2,000 cases of this disease in the munth of March 1912, and 
this was practically the only illness among the people. 
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The seasonal prevalence of the disease is well seen in the abo.e chart 
prepared from the figures showing the admissions for guinea-worm for 
the past 5 years in all the dispensaries of the Panch Mahals District; the chart 
shows for each month, the percentage figures above and below the mean. The 
seasonal outbreak appears t.o last from April to September with the maximum 
manifestation of the disease in the month of June. 

The disease is caused by a filaria-filaria medinensis-but its life cycle i~ 
not yet thoroughly known. 
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The prevailing theory as regards the life cycle of the worm is as follows:

Only the adult female worm is known. When she comes to the surface 
of the skin in a human being she is already dist.ended with fully developed 
larval, and upon her coming into contact with water she immediately dischar
ges into it a very large number of her larval. The larval then find their way 
into the body cavity of cyclops which are small crustaceans and very common 
inhabitants of all wells and ponds. Within the cyclops the larval undergo 
ceftain changes, and when such infected cyclops are taken into the human 
stomach by means of drinking water, the gastric juice kills the cyclops and 
liberates the contained larVal. The further life history of the worm is not 
known, but about a year afterwards fully developed adult female worms make 
their appearance on the surface of some part of the human body, generally the 
legs. 

The life cycle of the worm may be represented as follows :-

Host and duration oj the worm Lifo cycle of the filar-lao 
wztMn the host. 

Man 
(Duration 7) 

( 1 to 100 hours ?) 

Oycl~ps 
(six weeks ?) 

Man 
(10 to 12 months). 

J 
1 
L 

The female filaria in the connective tissues of 
the host, chiefly in the extremities. 

The adult worm full of living embryos or 
larVal reaches the skin. 

LarVal escape into water. 

{

Larval in the interior of cyclops. 
They undergo certain changes within 

host. 
the 

r 
I , 

1 
I 
L 

Infected cyclops swallowed by human 
beings, with drinking water. 

The larVal escape from the cyclops into 
the human stomach. 

? 

? 

? 

? 

? 

? 
Female guinea.worms find their way into 

the connective tissues of the host, chiefly 
the extremities. 

The adult filaria full of living larVal reaches 
the skin of the host. 

It will be seen that some of the important points in the life cycle of the 
filaria are still not known; how and where the female becomes fecundated and 
what course the worm follows after being swallowed until it reaches the surface 
of the skin in the human being-these facts have yet to be worked out. 

The fluid of the blister made by the worm in its attempt to reach the surface 
of the skin is found to be full of living embry~ in an active condition. Whe· 
ther these embryos or larVal are capable of travelling along the channel in the 
tissues made by the mother worm and thus re-infect the human host is not 
known. Such direct method of infection appears to be very doubtful; but ex· 
periments are being made on monkeys by introducing the living larval sub
cutaneously. 

As regards the manner in which the larVal, discharged into water, enter 
the bodies of the cyclops, there is a good deal of controversy. Fedschenko 
believed that the penetration is effected through the integuments of the cyclops 
and not per os, and Manson and Blanchard have confirmed these experiments. 
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Wenyon states that the embryos gain entrance to the body of a cyclops 
by piercing it with their sharp tails. 

Leiper maintains that the mode of entry of the embryo is not through the 
integument of the cyclops, but by way of its intestine (British Medical Journal, 
January 19th, 1907). 

The observations carried out at Parel Laboratory showed that the larvre 
are actually swallowed by the cyclops per os. These observations were con
firmed by Captains Gloster, White, Kunhardt and StevellSon working at the 
Laboratory, and can be repeated by anyone by taking the precaution of pre
viously starving for a day or so the cyclops to be experimented with by 
placing them either in clear tap water or in normal saline solution. 
A hungry cyclops will then be seen to swallow the larvre in rapid succession 
and the larvre can be traced within the cyclops' stomach which will be seen 
more or less firmly contracted upon them. Within half an hour, however, the 
larvre will be found to have gained entrance to the body cavity of the cyclops, 
probably through a tear in the stomach wall. 

The chang:es which the larvre undergo within the cyclops will be de
scribed in detail at a subsequent date; these are evidenced in a shortening and 
thickening of the posterior extremity, the loss of cuticle and certain cellular 
changes within the body. 

The longest period for which the embryos were kept alive at the Parel 
Laboratory within a cyclops was 53 days and at the end of that period the 
embryos st.ill showed sluggish movements inside their hosts. 

A number of monkeys have been fed by mouth on cyclops infected for 
periods varying from 6 to 53 days. The accompanying table shows the 
differential leucocyte count of two of these monkeys. The first monkey fed on 
cyclops infected only 6 days previous to the date of feeding showed no change 
among the leucocytes three months afterwards. 

Monkey Date of No. of infect· No. of Duration of Leucocyte count 
ed cyclops guinea· worm infectIon In No. feeding gIven. larVal given. cyclops I 

Date. I Date. 

I 20-7-1912. 29-9-1912. 

r Polynuclears ... 36% 40% 

I Eosinoplules ... 4% 6°/ • 
I 20·6-1912 10 29 

6 daYll Lymphocytes ... 23% 30% 

Large mononucleara 37% 
24°/3 

r Polynuclears _. 49% 440 % 

I Eoslnophlle& ... 4% 23% 

2 24 6-19U 8 18 10 days i 

I LYDlphocytes ... 25% 24% 

l Large mononuclears 22% 90/0 

The sec.ond ~~nkey fed on cyclops carrying infection for 10 days showed 
marked eOSInophilIa after three months. A careful post mortem examination 
of t.his monkey was made on 2nd October 1912, but no worms were detected 
either in the internal organs or in the cellular tissue around the viscera. 

In o~r experiments at Parel, guinea-worm larvre were also found inside a 
StegomYia larva, but whether they undergo any further development in this 
host is still to be ascertained. 

THE THIES PRtSS, BOllBA.Y-42-~8. 
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The Sleeping Sickness Commission of the Royal Society. 1908-1910• 

COLONEL SIR DAVID BRUCE, KT •• C.B., F.R.S., A.M.S. 

CAPTAIN A. E. HAMERTON, D.S.O., R.A.M.C. 

CAPTAIN H. R. BATEMAN, R.A.M.C. 

CAPTAIN F. P. MACKIE, l.M.S. 

LADY BRUCE, R.R.C. 

The following is a short account pf the present state of our knowledge of 
Sleeping Sickness and has special reference to the work of the above Commis
sion. If in these pages any statements are found which seem to differ from 
those made in the official publication of the Commission the responsibility for 
them is mine alone. 

In the compilation of this report I have had frequent resort to the Bulleti'n 
of the Sleeping Sickness Bureau, to the Editor of which I tender my thanks. 

F. PERCIVAL MACKIE, M.B., 

F.R.C.S., M.R C.P., CAPT., I.M.S. 

SLEEPING SICKNESS. 

Sleeping Sickness is a disease affecting man and is caused by a blood 
parasite, the Trypanosoma Gambimse (Dutton), which is transmitted by the 
bite of a species of Tsetse .fly known as Glossina PaJpa/is (Rob-Dev.). The 
disease is confined to the tropical and subtropical regions of Africa, but it is 
slowly spreading along the line of human communication. 

Dislribul;on.-The clinical symptoms of this disease were recognised more 
than a century ago on the West Coast of Africa, and about that time the dIsease 
made its way into the New World amongst the negroes who were carried there 
from Africa as slaves. 

In 1901 Forde and Dutton, who were working in the Ga[,Jlbia cO\~ntry, found 
a trypanosome in the blood of a person suffering from fever and the parasite was 
called .' Trypanosoma Gambiense" and the disease" Trypanosome fever." 

It was not till Castellani discovered the same parasite in the blood of 
persons suffering from Sleeping ~ickness in Uganda and until the significance of 
his discovery was emphasised-by Bruce and Nabarro that the relationship between 
trypanosome fever and Sleeping Sickness was funy recognised. . 

By the labours of Bruce ~nd Nabarro and of Greig of the Indian Medical 
Serv!ce and of Gray and the .1ame~ed Lieutenant Tulloch, of t.he Royal Army 
MedIcal Corps, the true relationship Qf the Tr:vpanosoma -Gam6tens6 to Sleeping 
Sickness was established and the parasite was by these observers proved to ~e 
transmitted by a species of tsetse fly. 

Since then Sleeping Sickness has been found to be a much more widesprea,'d 
disease than was formerly supposed. It appearli to- have spread from West 
Africa throughout the basin of the Congo, them;!:: into Uganda where it has 
caused a terrible mortality. ' 

Since then it has spread southwards into German East Africa and into 
Nyassaland i northwards into the Lado enclave and into the lower Soudan. 
Recently there have been aJarmi~g reports that it is spreading southwards into 
~hodesla, so that altogether the Increased extent of its distri~ution is giving 
nse to grave concern. ' 
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The problem concerned with the disease may be discussed under four 
headings :-

I.-The disease in man. 

1 I.-The parasite which causes it. 

lit-The fly which carries the disease. 

IV.-The reservoir o( infection. 

I.-THE DISEASE IN MAN. 

\ The present Commission did not specially concern itself with tbis aspect of 
the question, but for the sake of completeness a few words must be said about 
the clinical symptoms. 

I.-SYMPTOMS OF SLEEPING_ SICKNESS IN MAN. 

The incubation period is somewhat uncertain but is probably a matter of 
days or of a week or two at the most. We found_that the incubation period in 
monkeys was almost invariably under ten days and nearly always either six or 
seven days. 

The blood of the monkeys was infective two or three days before trypano
somes were first seen in their blood by rpicroscopic examination. 

The /irst stage of the disease is-febrile and is generally put down to malaria. 
The pyrexia is intermittent and is probably associated with the rec'urrent 
appearance of the parasites in the blood. These febrile attacks may recur for 
months or even for years without involvement of the nervous system and the 
patient becomes anremic and debilitated. 

Rashes occur during this stage and are either erythematous or vesiculo
papular. Occasionally there are painful nodular swellings or ,plaques from which 
the trypanosomes may be recovered. They are apparently similar to those seen 
in horses suffering from dourine." a disease due to Trypanosoma E'luiperdum. 

Dermatographia, a form cf skin affection generally ascribed to vaso-motor 
disturbance, is not uncommon. These rashes, though they may be of great help 
in diagnosing Sleeping Sickness in fair· skinned people, are difficult to recognise 
in dark.lskinned races. 

A sign first described by Kerandal and known by his name is that of deep 
hyperresthesia. When the soft parts, such as the calves of the legs, are pinched 
or squeezed, acute pain is felt. The sign resembles that commonly found in 
some forms of neuritis and probably is due to a similar cause. 

The most important diagnostic sign is the enlargement of lymphatic glands, 
particularly those in the posterior triangles of the neck. The glands are soft and 
elastic aud remain discreet, though they may become large enough to form an 
obvious swelling in the neck. This diagnostic sign is the most easily recognised 
lor all signs and its value was greatly enhanced by the discovery made by Captain 
Greig of the Indian Medical Service and Captain A. C. H. Gray of the Royal 
Army Medical Corps, who found that trypanosomes could readily be found by 
puncturing the glands in a very large proportion of cases. (97'4 % Koch.) 

The characteristic Signs of the earlier stages of Sleeping Sickness are:
(I) Pyrexia (with or without trypanosomes in the blood stream. (2) Kerandal's 
,sign (deep hyperresthesia). (3) Certain rashes. (4) Cervical buboes (contain
ing lrypan()80ma Gambiense). 

By means of these signs the disease can be recognis~d in quite an early 
'Stage. 

The second 01' cerefJ~al stflge is the one which gives to the disease the name 
.of Sleeping Sickness. The earhest sign is said to be a change in disposition 
and a loss d mental and moral tone. _The patient becomes dull and apathetic 
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and often dirty in his habits, showing at the same time a disinclination to work or 
to extrt himself at all and a tendency towards somnolence on being left to 
himself. 

Fine tremors occur in the fingers and extend to the limbs and head; 
incoordination and even Ro:nbergs symptom is met with and rigidity 'sets in in 
certain muscles. 

Headache is common throughout the stage and occasionally hypercesthesia 
or neuralgias. The Argyl-Robertson eye symptom is stated not to occur and 
Babinski's sign js absent. . 

The other vital organs are not generally affected, but as the dise~se pro
~resses the patient becomes mOle and more somnolent and eventually pa,:;ses 
IOto a condition of coma, in which he may linger for days or weeks before death 
finally occurs. There are several feature5 in the above condition which will 
remind the clinician of the late stagei of general paralysis of the insane, and when 
one remembers the similarity of the underlying histo-pathological condition the 
resemblance of the two diseases is not surprising. 

II.-THE PARASITE OF SLEEPING SICKNESS. 

The Trypanosoma Gamhiense is a protozoon belonging to the class 
M as/;gophora. 

In length it is (rom 1,-28 microns and in breadth about 2 microns. When 
observed in the blood of man or experimental animals it does not vary much in 
size, but \\ hen undergoing development in the interior of the tsetse fly very 
great differences in size and shape may be observed. 

In structure it resembles other typical trypanosomes in possessing a macro
nucleus situated medially, a n:icro-nucleus near the posterior extremity and a 
well·defined undulating membrane which commences at the posterior extremity 
in the neighbourhood of the small nucleus and passing along the whole length of 
the body is continued anteriorly as a free flagellum. 

1 he Trypanosoma Gumbiense is an obligatory parasite, being only known to 
exist in the tissues of human beings suffering from Sleeping Sickness, in the 
tissues of certain of the lower animals and in infected tsetse flies. 

Some observers claim to have grown it in cultures on Navy's blood agar 
medium. Multiplication takes place by longitudinal division, the process 
beginning in the region of the micro-nucleus and extending for\\'ards to result in 
the formation of two perfect daughter cells. Sexual dimorphism is suspected 
but has not been proved, and sexual conjugation has never been witnessed. 

The changes which the parasite undergoes in the body of the tsetse fly will 
be described later. 

I1l.-THE FLY WHICH CARRIES THE DISEASE. 

The tsetse fly G/oss£na Pa/p.II/is (Robinean-Oesvoidy) is the insect respon
sible for the transmission of Sleeping Sickness. 

It belongs to the Genus MuscidtB of Dipterous insects. 

It is a dark insect about the size of a II blue bottle" fly pnd inhabits a 
narrow telt of wooded country on the shores of certain African lakes and the 
watercourses of rivers. 

It is never found very far from water and is restricted to a narrow belt near 
to the water's edge and generally wilhin a few hundred yards • 

. . It ~as a quick, almost noi~eless fI,ight, and .settles s~ddenly on its victim, 
dnvmg Its long powerful probOSCIS deep lOto the skIn and filhna itself with blood 
in about h2If a minute. 1 he puncture is generally quite painless but in some 
people is followed by mild irritation and by a weal or lump. 
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Th~ fly, whieh is thin and flat when empty, distends its abdomen to the 
(~hfpe an~ siz~ ?f a small red currant after a feed of J>lood and the~ flies heavily 
away to digest Its meat. 

AI~hough it is curiously local in its distribution it sometimes travels on the 
'~odies of men or animals ot in canoes from one part of the shore to another, 
'and even may be found a mile or two inland when accompanying caravans. 

When the local conditions are favourable the flies swarm in large numbers 
and are ex,cee<;lingly voracious" ~yen piting Europeans through thick clothes. 
The Glossina are remarkable in that they produce a single living larva at a birth 
instead of laying eggs as is the md.nner of most flies. 

\ The larva, which is a small maggot-like creature, wriggles actively, and by 
thiJ means burrows into the superficial layers of soft loamy sand by the water's 

: e~g~, and in a feW' minutes becomes, darker and motionless and becomes trans· 
fQrmed into th~ pupa or chrysalis stage. 

The perfect insect emerge/i after a time varying according to the locality 
and climatic condition but probably in about six weeks. 

Tsetse flies only bite in ~he daytime and preferably in the heat of the day. 

The duration of their lives is certainly over 96 days, for the Commission 
kept some in captivity for that length of time, so that under favourable condi
tions in nature it is probably longer. 

T~E FOOD OF THE TSETSE FLY. 

, The naturalfood of Glossina Palpqlu is a- question which has received a 
great deal of attention. 

'It is aqmitted on aU hands that the tsetse fly is a pure blood sucker and 
tltere i~ no eyi'c\epce whatever to show that it ever lives on vegetable juices. In 
'it~ n~tural haunts pear the water's edge on the fringe of vast forests there is 
plenty of animal lIfe available. 

, ' Profe~sor Koch wa~ of opinio~ tha~ the ,chief, source of its blood. supply was 
the crocoQIle, a statement WhlCh was misquoted ~o the efteet that he believed the 
~rocodile to be ~he source of Sleeping Sickness, which he did not state. 

It is true t~at ~he tsetse fly will. suck the blood of the crocodfle just as it 
will tbat 9f. a~~st auy (:reat\lr~ whicQ contains blood, but there are many places 

, wher~ t~ets~ ~ies a,re fO\lnd w~ere there are no crocodiles. 

In the large maj()l"ity' of the £I,ies caught orr the iake shore there is no evidence 
of food of any sort; this is doubtless because only the hungry and therefore 

I empty flies come -(:,mt a,nd ~re cal,lght. Thus aut of a s_cries of 120 tsetse flies 
bro'ught to the Commission's laboratory for dissection, only 27 per. cent. contained 
the remains of blood, and out of this number the corpuscles in 9 per cent. were 
recognised as heingiQf mammal,~n orjgin anel 4 per '~~n* non· mammalian. In the 
remainder tbe blood was too far digested to enable one to recognise its origin. 
APt eJtper\ment qn a l~rger ,scale. was, carri~d out, expressly to determine the point, 

"and full details willbe found in paper No. II (vt"dt! Summary, page 23) from 
which the following extracts are taken. "A journey was made to a smatl 
" peninsula hereafter referred to as Crocodile Point." 

• " Il :'tlTheplace was,distarit'aboat two and a haUto three hours by canoe from 
." the Kibimga landing place and-ray in a ~beltered bay far out of the beaten track 
" of the canoes which came backwards and forwards between the islands of Kome, 

, It p~mlJa,,~~d B1!-,v~.Hna q,nd, the weekly market. at the Kibanga clearing. 

"It was 'chosen therefore partly because it was isolated from human 
• I~ iAtlu~Ce,~ ~q.d alsq bec~use o{ the large ~utnber of flies whic.h lived there and 

. "the num\?er of croco~ile, and birds which, frequented, it. 
- . 

" When it wall first visited a large crocodile was disturbed from where she 
U was lying outstretched on a spit of-sand. The canoe men at once set to work 
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-II and unearthed fifty-eight crocodile's eggs lying in layers about eighteen inch,es 
II below the surface over which the I form' of the parent was clearly defined 10 

II the soil. 
"The peninsula was pointed in shape and not more than sixty yards long 

"and was closed on thtf land side by the dense wall of forest which fringes rhe 
" lake shore. 

" It was scattered with light undergrowth and fringed by ambatch trees on 
.. which flocks of divers and cormorant sat with outstretched wil'lgs drying in the 
"sun. , 

" A barrier of bare rocks and boulders projected on one .side into the water 
" and a small school of hippopotami was generally to be seen floating near and 
"basking in the sun. 

" Many small crocodiles were disturbed from the undergrowth as the point 
" was explored and various kinds of small land birds frequented the reeds and 

-" shrubs. The soil was sandy loam and shaded by light foliage. Tsetse flies 
"swarmed • 

I, Subsequent to the experiment the daily catch of Lake shore flies was 
II obtained from the place and incidentally it may be add~d that the flies caught 
/I here were found to be regularly infective to monkeys." 

Pupoo could be found in situation such as this by scraping the. superficial 
layers of the sandy loam. As many as two thousand were found 10 a day by 
three trained pupa seekers. 

A rough dissection of all the flies caught on the point was made then and 
there, and those which contained the remains of a blood meal were smeared on a 
slide and brought to the laboratory for minute investigation. 

The result of the examination of 183 flies caught at Crocodile Point shows 
that nearly 60 per cent. of flies contained blood chiefly of non-mammalian origin 
of which reptilian blood was twice as freCj.uent as that of birds. 

OTHER INSECT CARRIERS. 

This is the place to discuss the very important question as to whether 
Sleeping Sickness can be carried by any other mediuID than by the tsetse fly. 

Many experiments have been done to prove whether the Tryp'l"osoma 
Gambit!l/se can be transmitted by tsetse flies other than 'Glosszne Palpalt's. The 
same has been atttmpted with bugs, lice, mosquitos and other house parasites. 

In a few instances some of these experiments have proved successful, but in 
the majority they have been inconclusive and what is more important SJeeptng 
Sid"ess has never been known to be transmitted amongst human beings in the 
proved abse"ce of tse/se flus. 

One has to guard against deducing too much from laboratory experiments. 
for in such cases all the conditions are made most favourable for the success of 
the experimenf and factors which in nature come into counterbalance or 
modify these conditions are eliminated. -

The French Commission described some localised epirtemics of Sleeping 
Sickness on the French Congo with the view of throwing some light on this 
problem. 

They say II It appears that the agent of infection must be an insect biting 
in the night- when all the members of the family are together, an insect which 
passing from one to the other may carry the germ to everyone in the immediate 
surroundings of the patient DY its repeated bites. It is mosquitos especiallY
wh.ich seem to play the ,pa.t particularly Stegomyia and.Manso:tia, which are so 
com,mon in th~ COQgot -

• GIDSsl .. " Palpalis 001, bite dUriDg tbe day. 
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They sum up as follows :-

II Glossina Palpalis is the principal agent of infection. Its presence is
absolutely necessary for the propagation of the disease to a distance and for the 
maintenance of endemicity, but in addition mosquitos and probably other biting 
insects may be important auxiliares. having a formidable r61e as epidemic agents. 
exercising their action in the interior of houses and amongst native families, 
sometimes even throughout villages." 

Todd of the Liverpool School of Tropical Medicine referring to the work 
of the French Commission writes: U Their conclusions entirely harmonise with 

b . " opr own 0 servatIons. 

On the other hand the late Professor Koch wrote regarding a segregation 
camp "here hundreds of patients were collected together :-

" They were in a country in which Glossina Palpalu is altogether want
ing but other blood-sucking insects which might be concerned are 
very abundantly represented i there occur also in patches Glossina 
~usca J1/orsitans. In a district such as this the problem must 
inevitably be settled whether other insects are able to transmit the 
Trypanosoma Gambiense from sick to healthy men. To decide this 
very careful observations were made, but not a single case could be 
discovered in which such transmission had taken place by means of 
other insects than Glossina Palpalrs." 

'there is considerable doubt as to what is the transmitting agent in the form 
of human trypanosomiasis now spreading in Nyassaland and Rhodesia. The tsetse 
Glossi,za Palpalis is said to be absent from those regions, but GlOSSina Alors,·· 

tans is common and Glossina Fusca is also found. 

It is believed that Glossina Morsitans wiIJ be incriminated as it has already 
been proved to be the natural carrier of Nagana (T. Bruce;) and it is capable of 
carrying Tryparlosoma Gambiense by laboratory experiment. Some observers 
however doubt whether the Rhodesian Trypanosoma is Trypanosoma GambrellSe 
at all or that the disease is identical with Sleepillg Sickness as ordinarily under
stood. At present the whole question must remain sub judice. lhe new 
Commission going out under Bruce will doubtless clear up these points. 

There remains one more possible method of transmission, that is either by 
contact or by sexual intercourse. Koch beheved the latter to be a probable mode 
of spread, and he brought some evidence to prove hi:; contention. This theory 
has not gained ground and does not accord with the *:xperience of most observers 
though there are experimental grounds for believing it to be possible. 

A recent paper by Hindle (Parasitology, March 1911, page 24) shows that 
Trypanosoma GambJense can be absorbed through the unbroken mucous mf'm
brane either of the alimentary tract or of the female genital passages of the 
guinea pig. 

He did not succeed in transmitting the disease in these animals from infec
ted male to healthy female or 'Dice 'Dersa by natural sexual intercourse. 

Application of infected material to the unbroken skin also gave rise to 
infection, so it is possible that in man simple contact with infected fluid without 
a skin lesion might suffice to transmit tbe disease. 

Trypanosomes may, therefore, be transmitted in very varying ways-for the 
rat trypanosome (T. Lewis;) has been proved to be transmitted by the rat flea or 
by a species of rat louse, the human trypanosome disease of Brazil (Sclzisotry/anum 
Crust) by a reduvial bug whilst dourine, an equine disease, is transmlted by 
sexual intercourse through lesions on the genital organs. 

The question has been examined at length because of its vast importance to 
India and to other hitherto uninfected tropical countries, but this part of the 
problem will be referred to later in the paper. 
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THE DEVELOPMENT OF THE TRYPANOSOME IN THE TSETSE 
FLY. 

As a result of the previous work on. S~eeping Sicknes~ it was ~upposed th~t 
the part which the fly played in transmiSSIOn was.a passive ~ne. to fact that ~t 
was no more than a mechanical act and that the virus was earned on the pr.obosclS 
of the fly just as -vaccinia is carried on the ivory points of the vaccmator's 
lancet. 

Now we know that the tsetse fly plays a much more important part.and 
that it is in reality a true intermediate host and that Trlpano8ome Gamhzense 
develops in the fly in somewhat the same way •. thoug~ WI~hbut such a de.fined 
cycle of stages, as the malarial organism does m the mtenor of the mosqUito. 

The credit for the discovery belongs to Kleine, who was working in G~rman 
East Africa and who at the end of 1908 showed that a trypanosome disease 
could be conveyed by tsetse flies some 50 days after they ha? fe.d on an infected 
animal. We were. very short~y afterwards able to confi~m t~IS dlscovery-~e had 
worked with GlOSSIna Palpalzs and Trypa7losoma Bruce, whilst our expenments 
were carried out with the same fly and with Trypanosoma Gamhtense. 

The details of the first successful experiment~ which are recorded in full in 
paper No.2 (vzde Summary, page 23) may be summarised as follows. 

The experiment was carried out with flies caught on the Lake shore. 

They were first fed once a day on two successive days on an animal whose 
blood contained lrypanosoma Gf,lmhiense. Then they were starved for 72 hours 
to do away with any possibility of" mechanical transference" which was still 
believed to take place. 

For the next five days the flies were fed on a healthy monkey and hence
forward changed on to a clean monkey every succeeding five days. 

The result was that the first'two monkeys remained healthy, but every subse
quent monkey on which the flies fed, up to 75 days, developed Sleeping Sickness 
and died. 

If seven days be deducted for the incubation period then the flies became 
infective 18 days after their first feed on an infected animal. 

There is no doubt that all the mischief was done by one fly, because though 
all the flies which died during the course of the experiml:!nt were carefully dissect
ed and at the end all that remained ahve were dissected, yet only one fly 
contained trypanosomes and that fly died on the 75th day. After its death no 
more monkeys became infected. This fly was swarming with trypanosomes of a 
Gambieme type and when a minute portIOn of the alimentary contents of this fly 
was infected under the skin of a monkey it promptly gave rise to Sleeping 
Sickness in the monkey. 

10 The salivary glands of the fly contained involution forms of Trypanosomc¥ 
Gamhiens! and polymorphic forms of the same parasite swarmed ill the fore-gut 
and mid-gut. 

After this success a large number of experiments were done on similar lines 
not only using lrypanosoma Gambt'ense but also lrypanosoma Pecorum 
Trypanosoma V'vax and Trypanosoma Nanum. In the first series of these wild 
or lake shore flies were used and they involved the fallacy that some of the lake 
shore flies were known to be infected in nature. 

When Fraser discovered the true breeding grounds of Glossina Paljl'lliis 
large numbers of pupce were brought up and hatched out in the laboratory and 
an abundant stock of " clean II flies was available. 

We were able also to ascertain that there was no hereditary infection of 
tsetse flies so that experiments with laboratory bred flies involved no fallacy. 
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Full details of these experiments are to be found in paper'No. 8, which 
contains a mass of information of which the bare conclusions were as follows :_ 

"That Trypanosoma Gambiense multiplies in the gut of about one in every 
20 Glossina Palpa/u which have been fed on an' infected animal. 

II That the flies became infect~d on an, aye rage 34 days after their 
first feed. 

" That a fly may remain infected for 75 days. 

IC That Trypanasoma Peco,um, Trypanosama ViviiJe and Trypanosoma 
Nanu1p may also multiply on Glossina PalPa/is which must be 
looked upon as a possible carrier in these diseases. 

" That multiplication in the tube of the proboscis IS characteristic of 
Trypanosoma Viva",." 

MECHANICAL TRANSMISSION. 

There were. still some lingering doubts as to how far this late infectivity of 
the fly was responsible for the spread of Sleeping Sickness and what part, if 
any, was played by the hitherto believed metrod of mecha;nical transn:ission. 

Some experiments were, therefore, carried out with Laboratory bred flies 
to prove or disprov~ the point. 

In the first series of experi,ments a considerable numb~r of flies were used 
and .the infected and the clean animal having been, plac~d side by. side the box 
of flies was transferred, rapidly from one to the other until all the flies had fed. 

In this way they were not given time to finish their feed on one animal but 
were constantly changed from one to the ether. This method was called 
"-interrupted feeding" and was carried on .on twelve successive days. Five 
experiments of the sort were done and in two of them the experimehtal animal 
developed Sleeping Sickness which showed that the disease could be transmitted 
in this way. 

The second method consisted in allowing a variable time to elapse between 
the feeds and times were chosen from half an hour onwards to 48 hours. 

When even such a short interval as half an hour was allowed to elapse 
between the feed on the infected and the clean monkey, no result was obtained 
and all the monkeys remained h~althy. 

The conclusi9ns we,arrived at were that :--

(I) The mechanical transmission of Sleeping Sickness by means of Glossina 
Palpal£s can take place if the transference of the flies from the infected to the 
healtqy animal is ins tantaneous-that is by " interrupted feeding." 

(2) This mechanical transmission does not take place if an interval of time 
co~~s be,tween the fe_edings. . • 

(3) Mechanical transmission plays a much smaller part, if any, in the spread 
.of Sleeping Sickness than has been supposed. 

WHAT HAPPENS,TO TRYPANOSOMA GAMlJIENSE WHEN ITGETS 
, 'INTO,THE,BODY OF THE TSETSE FLY? 

Something was said about this question in, Pap~r 2 (se.e Summary, page 2~) 
which bas already-been reviewed. but from the time of the first. successful expert
ment7 there detailed right up till the time th~ Commis!!ion ~eft Africa, an 
,enormous _mass ,0tinfQrmation was,collect.ed bearing on the quest.on of. morpho-. 
logical change in the parasite of Sleeping.sicknes~. 

It was,imp~r~ant to ~r:ace thy fGl:~e of the trypan~~o~a, froql, the very .first 
hour it was infested by the' tsetse fly,right up to the time that. th~. fly became. 
infective to monkeys and indeed .as long as the infectivity lasted. 
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It was thought that perhaps the trypanosomes would be seen to differentiate 
themselves into male, female and in different forms, that sexual union might be 
witnessed, and that a long cycle of changes as a result of the union might be 
recognised much as may he seen in the case of the malarial organism in the 
anopheles mosquito. One must emphasise at the outset that no such changes 
could be traced and there was no evidence to show that any sexual differentiation 
took place. 

To make the experiment a complete one cages full of tsetse flies were taken 
and fed on infected monkeys in such a way that a different batch of flies was 
dissected every day from one day onward to 56 days after the infected feed. 

Sometimes it happened that when the flies came to be dissected on a 
particular day out of the 40 or 50 flies examined none were found to be infected 
-in this case that particular feeding had to be repeated and so in the end the 
series was made complete from I to 56 days which was as far as the experiment 
was taken. 

When an infected fly was found, a careful dissection was made and all its 
various organs isolated, carefully washed to exclude contamination, smeared on 
slides, stained and subsequently studied and drawn under a magnification of 
!2,OOO diameter. In all cases, the organs specia11y stud:ed were the proboscis, pro
ventriculus, fore-gut, (!Jid-gut, hind·~ut, proctodceum and salivary glands. 

More than six hundred selected drawings· were studied to form the basis 
of our conclusions. 

When these drawings were placed on a wall the horizontal ro\\ s represented 
pictoriall y the changes which the trypanosoma underwent, say, in the fore·gut 
from the I st to 56th day, whilst those in a vertical direction represented the 
trypanosomes found in the whole length of one fly on a particular day. 

So that, as the original paper ;,dds, "it seems impossible that any important 
form can have been left out." 

One must remember that it is only in a certain proportion of flies--8 per 
cent. in this series-that Gny development of trypanosomes takes place. What 
happens to them in the other 92 per cent of flies is not known, nor why it is 
that the 8 per cent .are alone susceptible to infection. 

It was shown not to be a matter of chemical re-action, nor of the presence 
or absence of intestinal bacteria nor yet of the sex of the fly-it must be some-
thing more subtle. . 

The original paper is already so condensed that it is difficult to do more 
than to emphasise the most important point and to refer those interested in the 
question to the paper itself. 

It was found that in the 92 per cent of the flies referred to, the trypano
somes begin to degenerate a few hours after having been ingested and die out 
entirely in a few days never to re-appear. 

In the remaining 8 per cent the parasites seem to degenerate and become 
fewer and at a later period to re-appear and undergo enormous multiplication. 
The appearance under the low power of such a fly is astounding-the whole 
alimentary canal is distended with a seething mass of ~rypanosomes and the 
furthest confines of the dissection fluid quiver with them. 

T,ypanosoma Gam/nense does not undergo any development in the tube 
of the proboscis (a striking difference to T ,ypanosoma V,vax which in the same 
tsetse fly seems to infect the proboscis alone and to develop there). 

It is in the fore·gut, mid-gut and hind-gut that the chief multiplication takes 
place, and the type of parasite met here is bewildering in its variety. None of 
them are typical of those met with in the circulatory blood of the final hosts but 
there is one form so common as to justify it being looked upon as the " healthy 
normal developing type in the intestine of the fly." 

It is seen at all stages and in all flies. The other trypanosomes are made 
up of small forms, slender and crithidial forms; resting forms {some of them not 

• All Ute wort of Lady Bruce. 
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unlike Lez'shmania) and giant types--huge bloated masses of protoplasm full of 
c.hromatin grannules and waving with flagella. 

The behaviour of the trypanosome in the salivary glands merits special 
attention. 

They are not found in these organs until the 25th day after an infected 
feed j it is only here that the trypanosome reverts to the normal blood type' and 
before the 25th day the bite of the fly is not infective but it becomes inf;ctive 
synchronously with the appearance of mature trypanosomes in the salivary 
glands. 

To make the above facts more striking one may add that in all the salivary 
glands from flies which gave a positive result trypanosomes of a mature blood 
type were: found. 

\ There is one important hiatus in the above description. How do the 
trypanosomes ,get from the alimentary canal to the salivary glands? The analogy 
between trypanosomes and malaria is tempting; whilst the malarial parasite is 
developing in the stomach wall of the mosquito the insect is non infective 
its infectivity coincides with the presence of ripe sporozoites in the salivary 
glands which find their way there by the rupture of the oocyst into the body 
cavity of the mosquito. No one has yet witnessed this change in the life history 
of trypanosome. Very recently however Minchin and Thomson have described 
the development of the rat trypanosome in the epithelial cells of the alimentary 
canal of its carrier, the rat flea. 

The conclusion arrived at may be summarised as follows:-

1. In the course of the developme~nt of Trypanosoma Gam~iense in 
Glossina PalpallS the proboscis does not become involved as in 
the case of some other species. 

2. A few days after an infected feed the trypanosoma disappear out of 
the great majority of the flies, but in a small percentage this 
initial disappearance is followed by a renewed development. 

3. After a very short time the flies which have led {)n an infected animal 
become incapable of conveying the infection by their bites and 
their non-infectivity lasts for some 28 days when a renewed or late 
infectivity takes place. 

4. A fly in which the renewed or late infectivity occurs can remain 
infective for at least 96 days. 

5. An invasion of the salivary glands occurs at the same time as the 
renewal of infectivity and without this invasion of the salivary 
glands there can be no infectivity. . 

6. The type of trypanosoma found in the salivary glands when the fly is 
infective is similar to the short stumpy form found in verleb~ate 
blood and it is helieved that the reversion to the blood type IS a 
sine guo, non in the infective process. 

Some more experiments of a different class were done to ascertain the ques
tion of the return of infectivity of tsetse flies. 

They were fed on animals infected with Sleeping Sick~ess, bu: instea4 of 
being allowed to bite clean animals or being subj ected to mlcroscoP.lc. eX31mma
tion their infectivity was tested by braying them in a mortar and lOJectmg the 
resulting intestinal fluid with a hypodermic syring~ into healthy monkeys. 

A number of these experiments were done and it was proved. that ~he 
Trypanosoma Gamofense ret~ins its virulence for about two days after lOgestlon 
'by flies when administered in this way. 

After two days h~ye elaps.ed ~hey lose their virulence again, but it returns 
in a very small proportion of flies 10 about 22 days. 
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From this it appears that the virulence of the trypanosome in the fIy is lost 
for just about the same period that the fIy is non-infective to animals when 
allowed to bite them in the ordinary way. 

In other words when the fly is able to transmit Sleeping Sickness by biting 
an animal, its alimentary and salivary contents are also ir,jective when infected 
with a hypodermic syringe. _ 

IV.-THE RESERVOIR OF THE VIRUS OF SLEEPING SICKNESS. 

Reference has already been made to the fact that it was believed that the 
way to stamp out the infectivity of the epidemic areas was to remove all the 
human population from the fIy zone on the islands in and on the shores of the 
great Lake. Acting on this advice the Administration had done this, and when 
we began to work on the subject the lake shore had been deserted for about two 
years and most of the islands had been cleared of human population. No one 
was allowed within two miles of the water edge or on its water under pain of 
penalty. One of our first experiments was designed to ascertain how far these 
measures had succeeded in sterilizing the fIy population and we certainly were 
not prepared for the result. -

, We found that when batches of tsetse flies were caught at various parts of 
the deserted lake shore and were brought up and fed on healthy monkeys that 
these monkeys invariably became infected with Sleeping Sickness. 

The surprising conclusion was" that the Glossitaa Palpalls on the uninhabit
ed shores of Victoria Nyanza can retain their infectivity for a period of at least 
two years after the native population has been removed." 

There were four ways in which this might be accounted for:-

Firstly, the flies may occasionally get access to stray natives passing 
from the islands to the main land or others who have evaded the 
regulations. 

Secondly, our own fIy boys and canoe boys who go to catch the flies 
might have been ,suffering themselves from Sleeping Sickness. 

Thirdly, the life of the Glosszna PalPalis may be longer than two years 
and the flies which were now proved to be infective may have 
become so two years or more ago. 

Fou,.thl", it is possible that some animals or birds on the lake shore are 
infected and so constitute a " reservoir 11- of the disease. 

We were able to satisfactorily exclude the first two possibilities i we could 
not deny the third though it seemed improbable. 

We thought that the reservoir theory was most likely to be the explanation 
and work was commenced in a variety of ways to prove this. As a result of 
these experiments it is not too much to say that a new chapter has been opened 
in the epidemiology of Sleeping Sickness as the succeeding pages will show. 

The proof of the existence of a "reservoir II is not scientifically complete 
but there is little doubt of its accuracy. 

The important part which is played by wild animals in keeping up local 
infectivity to trypanosome disease was discovered by Bruce in Zululand and wiIl 
be found detailed in his classical researches into Nagana or the tsetse fly cattle 
disease of :,outh Africa. 

He found that the infectivity of the tsetse fly (Glossina Morsitans) was kept 
going by wild animals, particularly buffaloes, which frequented the cattle grazing 
grounds and which harboured in their blood the Trypanosoma Brucei and which 
every now and again broke out in virulent epidemic form amongst the dome3tic 
stock. 

The phenomenon of cr reservoirs IJ is comparable with that of carriers of 
enteric. diphtheria and other diseases. a problem which now-a-days is so promi
nently occupying the attention of epidemiologists in many parts of the world. 
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I~ amounts to thi.s that certain individua~s who the'!lselve~ sho~ no symptom of 
~Isease ar~ carrymg ab~>Ut a supply of VirUS wherewith epidemics may be lit up 
In appropnate surroundings . 

. In t~ypanosome reservoirs !he animals whi~h carry the virus are probably 
racially Immune, whereas as In the above disease of man the immunity is 
only a personal one and acquired as a result of an attack of the disease from 
which the individual has-recovered . 

. To r.etum to the subj_e~t of Sleeping Sickness the question wa~-Does some 
reptile, bird or mammal hlilng on the lake shore act as a rt::servOir of the virus 
of Sleeping Sickness ? 

An answer to the question was sought in various \vays : 

(0) The blood of various creatures could be searched in the hope of 
finding Trypanosoma Gamtz'ense. 

(6) The blood of such creatures could be injected at once after death into 
susceptible animals. 

(c) Blood containing Trypanosoma Gamhiense could be injected into 
various animals and the fate of the trypanosomes studied. 

(d) Animals considered likely to be II reservoirs" might ~e artificially 
infected with Sleeping Sickness and an attempt made to transmit 
the ciisease from them to healthy animals either by inoculation of 
blood or better still hy using laboratory bred tsetse fly to carry the 
inft:ction from the sick to the healthy animals. 

All these methods were used .. 

For the first year or so of the time in Uganda all manner of creatures, 
lizards, snakes, amphibians, birds, and mammals were killed and their blood 
SUbjected to careful scrutiny. 

The result was that a regular museum of blood parasites was obtained, but 
neither the Trypanosoma Gambiense or any very near ally was found. A number 
of blood films were sent to England and were entrusted to the care of 
E. A Minchi~, M.A., Professor of Protozoology in the University of London, who 
kindly described them. 

His paper (No.6), which is beautifully illustrated from his own and Lady 
Bruce's drawings, m~y be studied by those interested in blood parasites, but as 
it has no direct bearing on the subject of this paper nothing further need be 
said about it. 

A paper (No. I, 'tude Summary, page 23) entitled "Trypanosoma Ingens " 
contains an interesting observation on the subject of II reservoirs." This huge 
(amphibian like) trypanosome was found in the blood of ca.ttle and also in bush 
buck, a species of wild antelopes, which frequented the same feeding ground as 
the cattle. 

It is quite possible that one of these animals was acting as a reservoir to 
the other, but as neither seemed to suffer from the effect of the trypanosome, 
the subject in this particular instance is of academic interest rather than of 
practical importance. 

The second method of injecting the blood of a newly killed animal into a 
susceptible animal was also carried out in a number of instances, but without 
success. In most cases it was the blood of lake shore birds that was used, but 
that of hippopotamus, crocodile and antelope was also injected. It was not 
surprising that this method failed because where reservoirs exist they generally 
only 'form a very small proportion of the class of animals they represent. Then 
the blood has to be injected at once into the test ani~al, which. i!l this ca~e 
meant that monkeys had to be carried about on all shootmg expeditIOns. ThiS 
involved the fallacy that by taking a susceptible animal into a, fly belt known to 
be infective it is liable to contract the disease naturally. 



The animals to which most attention was paid were those found most 
frequently on or near the lake shore. As a representative of the birds the 
common fowl had to be used, as it was not found possible to experiment with 
the divers, cormorants and other species actually found on the lake shore. 

Next the domestic cattle were examined. 

Lastly the wild antelope which infest the shores were SUbjected to special 
attention. • 

A number of attempts to transmit Sleeping Sickness by means of laboratory 
bred tsetse flies from infected or potentially infected fowls to clean monkeys were 
made-but with negative results. 

The conclusion was that the domestic fowl cannot act as a reservoir of the 
virus of Sleeping Sickness, but we pointed out that this negative result does 
not necessarily apply to the birds found naturally in the fly area. 

Native cattle were then examined. The importance of the animals being a 
reservoir is obvious, for they go down to the water's edge daily to drink and 
generally live amongst the people in or about the kraals. They might act readily 
as a go-between if proved to be susceptible to infection with Trypanosoma 
Gam6iense. 

The experiments detailed in Paper No.8 (vide Summary, page 23) prove 
that cattle are susceptible to Trypan(Jsoma Gambiense. The facts brought out 
may conveniently be presented in the form of question and answer :-

Question I.-Are cattle capable of being infected with Sleeping Sickness 
by the subcutaneous injection of blood containing Trypanosoma 
Gambiense? 

Answer.-¥es i. they may b~. in~ected in this way. The trypanosome 
. appears 10 small quantities 10 the blood, and the blood when injected 

into susceptible animals, such as monkeys, gives rise to a fatal form 
of the disease in them. 

(Juestion 2.-Can cattle be infected with Sleeping Sickness by the bites 
of artificially infected Glossina Palpalis ? 

Here the tsetse flies were first fed on infected monkeys and after the 
necessary interval on an ox day by day. 

Answer.-Two experiments were performed to show that cattle could be 
infected in this way and that their blood was infective to monkeys. 

(Jueslion 3.-Can cattle be infected with Sleeping Sickness by the bites 
of naturally infected flies caught on the lake shore? 

Answer.-Three experiments proved this possible and again the blood of 
the cattle was proved to be' infective to monkeys and to. a goat 
when it was injected into them. 

Question 4.-ls it possible 10 infect tsetse flies by feeding them on cattle 
suffering from Sleeping Sickness and afterwards to transmit the 
disease by means of these flies to healthy animals? 

This experiment approximated still mote to natural -conditions of infection 
and nothing but laboratory bred and therefore II clean" flies were used. 

Five experiments were done; three were negative and two were positive. 

The experiments are so important that one will be given in detail to show 
how it was done. 

Ezperiment 16o.a.-Fifty laboratory bred flies were fed for four successive 
days on an ox whose blood contained Trypanosoma Gambiense. 

After a period of starvation they were applied to a monkey and a goat on 
alternate days. 

3SSDE 
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The monkey died (accidentally) before it could have become infected but 
the goat developed Sleeping Sickness 20 days after the flies had had their' first 
infected feed. . 

The remainder of the flies, 32 in all, were dissected and five were found to 
~ontain flagellates. The al~mentarr cont~nts of one of these flies were injected 
mto a monkey and after an incubation period of 13 days T1'ypanosama Gambiensl 
appeared in its blood. 

, Answer.-Laboratory bred flies can be infected by feeding them on cattle 
infected with Sleeping Sickness and afterwards the disease can be 
transmitted to healthy animals by means of these flies. 

Question 5.-00 cattle when living in the fly areas actually carry the virus 
of Sleeping Sickness 1 

This is the last link in the chain of evidence and again it was positive. 

One out of 17 cattle which were presumed to have been exposed to the bites 
of Glossina Pal/alia was found to contain Trypanosoma Gambtense in its blood. 

Answcr.--Yes j cattle in their natural state and apparently in good health 
may harbour the virus of Sleeping Sickness. 

As a final conclusion to this very important paper it was stated that it is 
possible that cattle and antelope living in the fly area may act as "reservoirs" 
of the virus oE Sleeping Sickness and so keep up the infectivity of the tsetse By. 

The next Paper (NO.1 S, vide Summary, page 23) shows bow the problem 
was applied to the antelope. _ 

l'here are many antelope living on the lake shore besides buffaloes, hippo
potami and other game, and now that the human population has been 
compulsorily removed the wild animals are greatly increasing in number, so much 
~o that the two' mile zone is becoming a huge game reserve. The experiments 
'f,ith antelope were carried out on partially tamed animals of various species 
caught when young. 

, A freshly recovered strain of human trypanosome was used and only 
laboratory bred flies were used. 

Th,e st~ps of the scheme were very similar to those described in the last 
paper and the following questions were set for solution t-

I. Can antelope be infected with Sleeping Sickness by the bites of 
laboratory bred an,d laboratory infected Glossina Palpalis 1 

meven experiments were done and all were positive f the answer is therefore 
in the affirmative. ' 

II. If antelope can be infected with the virus of Sleeping Sickness, can 
,. _ they transmit the infection to clean laboratory bred 6lossina 

Palpalts when these tsetse flies are allowed to feed on them 1 ,.. 
Further' 'if these Glossina Palpa/is becort;e infected, can they transmit the 

virus to susceptible animals 1 

To aos~er the questipn 24 experiments were done, aod of these 17 w~re 
positive (70'84 per ceDt)., The shortest throe before the flies became infect~ve 
was 24 days and the longest 49 days. It is interesting to note that tsetse fhes 
were- tndre readily infected from antelope and in a larger number than any other 
kind of. animal used by the Commission;. 

The observers add :-

U The most significant of the above observations is the ooe in which it is 
shown that 55 days after the last feed o .. f infected Glossina Palp'IlIis .on bush 
'buck (Experiment 2328) the blood! of thiS buck. was capable of mfectmg ~Ie~n 
laboratory bred flies though Tr, panosoma Gambtense had never been seen In Its 
blood. 
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1I1. If Glossina Palpali! can be infected with the virus of Sleeying 
Sickness by feeding on the blood ~f Trypanosoma G.amo.ensB 
infected antelope, what percentage of flIes are found to be mfected? 

In the sixteen po~itive experiments 1,102 flies were dissected, and of these 
119 (54 0 65 ~) were fuund to be swarming with developmental (arms of 
r"ypanosoma Gamoiense, that is about 10 per cent. 

IV. How does Sleeping Sickness affect the health of the antelope? 

They do not seem to suffer any inconvenience from the presence of the 
trypanosome. 

The finat question was-Are antelope living in the fly area naturally infected 
with Sleeping SIckness? 

A large antelope drive had been arranged to try and prove the point, but 
the Commission left before it was carried out. 

The conclusions which terminate this important paper are given as 
below:-

J. Water buck, bush buck and reed buck can readily be infected with a 
. human strain of the trypanosome of Sleeping Sickness by the bites 

of infected Glossina Pa/polis. 

la. One exposure to the bites of infected flies is sufficient to infect an 
antelope with the virus of Sleeping Sickness. 

3. Though the blood of an antelope may be proved to be infected with 
TrJ'panosolila Gamotense, careful and continued examinations over 
prolonged periods may fail to reveal the presence of the parasite 
In the blood. 

4. The incubation of the disease in the.antelope is probably seven days. 

5. Antelope of the water buck, bush buck and reed huck species, when 
infected with the vu-us of Sleeping Sickness, can transfer the 
infection to clean laboratory bred Glossina Palpalis. 

6. This transmission of the infection to clean laboratory bred flies may 
occur at least 8, days after the last feed of the infected flies on a 
buck. 

7. Glossina Palpalis when infected with the virus of Sleeping Sickness 
obtained from the blood of infected antelope, are capable of 
transmitting the virus to~susceptible animals. 

- 8. An appreciable percentage of Glossina Pa/palis _ will become infected 
with the virus of Sleeping Sickness should these flies feed on 
antelope suffering from this disease. 

9. It follows from the above 'Conc1u~ion that antelope living on the fly 
areas are &I potential" reservoirs of the virus of Sleeping Siclt
ness. 

10. No antelope up to the present has been foond naturally infected with 
Trypanosoma Gam/;iense. 

Although the last link in the chain of evidence is missing, few people who 
read the above evidence or, better still, the original pa~r, will have much doubt 
as to the evil potentialities of the antelope as a reserVOIr of Sleeping Sickness. 

TREATMENT. 

It is outside the scope of this paper to say anything on the result of treat
ment especially as with one exception the Commission did not touch on the 
subject. 

Suffice it to say that though many drugs have the power of driving trypano
somes out of the blood stream for the time being, nooe can be credited "With 



effecting a permanent cure except perhaps in the very early stage. The course 
of the disease in man may be very prolonged and persons apparently cured have 
succumbed to the disease even eight or ten years after infection. Sleeping 
Sickness is still a disease with a mortality not far off an hundred per cent.
One series of experiments was done by the Commission to ascertaIn whether 
treatment of SleeEing Sickness patients with the usual trypanocidal drugs 
rendered them non-infective to tsetse flies, and as the question involved is one 
of great practical importance the experiment will be now outlined. 

In this case the Trypanosoma Gam6iense was obtained directly from man 
instead of from animals infected in the laboratory. Firstly, an attempt was 
made to transmit the disease mechanically by the method of interrupted feeding 
from infected men to monkeys. 

\ Those who read the previous remarks on the subject of mechanical trans
mission will not be surprised to find that all the fifteen experiments were 
negative. Secondly, an attempt was made to transmit the disease from Sleep
ing Sickness patient to monkey after the parasite had completed its development 
in the fly. 

Six experiments were carried out on patients in whose glands trypanosome! 
had been found at some time or another but who still appeared to be in good 
health. 

, All had received trypanocidal treatment. None of the tsetse flies became 
infected, that is to say, aU the experiments were negative. 

In the next series patients were used who were in a more advanced stage 
and in wh~m the disease might reasonably have been diagnosed on clinical 
grounds alone. 

Twenty-five patients were the subject of the observation and of these six 
were untreated and the remainder had had trypanocidal drugs. 

All the treated and four of the untreated proved non-infective, that is, only 
two patients, and those both untreated, proved to be infective to the flies which 
in their turn passed on the infection to. clean monkeys. Finally, some experi
ments were done on patients on an advanced stage of Sleeping _Sickness. Ten 
experiments were done and one was positive. This' patient had been under 
treatment for a month and had been given during that time two grammes of 
soamin and 0'08 gramme of Perchloride of Mercury. 

Seventy-four flies from this positive experiment were dissected and four flies 
were found to contain flagellates on the 28th, 39th, 40th and 46th day, respec
tively, after their first infected fe~d. 

We may· therefore conclude that-

F,rstly, Glossina Palpalis fed on natives suffering from Sleeping Sickness 
and untreated by drugs may become infected and be capable of 
transferring the disease to healthy animals. 

Secondly, that Glosszna Palpalis fed on natives suffering from Sleeping 
- Sickness and treated by arsenic and other dr,ugs mayalso become 

infected and capable of transmitting the disease to healthy 
animals. 

THE PREVENTION OF SLEEPING SICKNESS. 

This may be attempted by attacking anyone of the three factors on which 
the disease depends-

(a) The human factor. 

(6) The tsetse fly. 

(c) The reservoir of infection. 

eThese remarks apply partlclilarily to the diseage as is met with III Ugaada aad larrouadiag cookies. It 
seems that the West Africaa type is Dot so dteadfuU, fatal. ' 



In the past the pandemic of Sleeping Sickness in Africa has been caused 
by the opemng up of trade routes and by human intercourse"and it is by legisla
tion applied to human beings that the principal efforts are being made to check 
its progress. 

The infected areas are pretty accurately known and to a less extent the 
areas of potential epidemicity, the latter, in our present state of knowledge. being 
taken to coincide with the distribution of G/ossin' Po/pulis or at any rate of 
tsetse flies in general. The enlargement of the cervical lymphatic glands is 
taken as a working diagnostic sign of the disease in the earlier stage and aU 
persons possessing this sign are forbidden to enter non-infected areas. 

This is an excellent prophylactic method as far as it can be carried out, but 
the loopholes are numerous. 

Clearing the epidemic areas of human inhabitants 'is effective up to a point, 
but it means handing over the position to the enemy, and the present condition 
of the lake shore as our experiments show is probably worse than the first. 

It also has ~he economical disadvantage,pf giving back some of the most 
fertile parts of the country to the jungle. 

The prophylactic administration of drugs to the native has not been tried 
on a large scale, but from our experiments just referred to it would probably be 
ineffectual. 

Man does not appear to be capable of responding to the virus of Sleeping 
Sickness by producing any marked active immunity, so that channel of preven
tion does not seem hopeful. 

It is probable that the West Africa natives may have in generations acquired 
some immunity, but there is no way yet known in which this can be hastened. 

Is it possible to stamp out Sleeping Sickness by exterminating the tsetse 
fly? • 

Without answering that question one may ask another. Has anyone 
succeeded in stamping out plague by exterminating the rat or the flea? It is 
true that the tsetse fly may be got rid of in small areas by laying the country 
bare of trees and all jungle, but this as a general measure applicable to wide 
areas of infection is quite impracticable and may he dismissed as such. 

The third method of prophylaxis is that directed towards the destruction of 
the " Reservoir." If the antelope and other wild game in the fly zone are carry," 
ing and disseminating the virus of Sleeping Sickness, it is evident that they Will 
have to be exterminated. 

It seems unfortunately true that the presence of game in any number is 
uncompatible with the march of civilization, and this applies as much to stock 
raising in general as it does to Sleeping Sickness in man. ! 

The new Commission, which-has just gone to Nyassaland to investigate the 
question of Sleeping Sickness there, will make this question of animal reservoirs 
their special study. \ 

CAN SLEEPING SICKNESS GEl A FOOTHOLD IN INDIA? 

. This extremely important question is one to which it is not possible to give· 
a decided answer: the probabilities are against it, but it would be unwise to 
neglect precautionary measures. In another part of the paper it was stated, that 
Sleeping Sickness had not been known to spread in the proved aQsence of tsetse 
Oies, and authorities like Koch and Bruce have given decided opinions 
against the possibility of the disease spreading by the agency of any other insect. 
Mr. H. Maxwell Lefroy, Entomologist to the Government of India, states in the 
"Preliminary Acc.ount of the biting flies of India," p. 41 :-

" ...... There is no record yet of Glossina, the tsetse fly of Africa, nor is 
there at present any reason to believe that it occurs in India j in fact the work of 

3SsDK 

• 



18 

the last two years goes to confirm the belief that this, genus will not be found in 
India." 

If this is true and if it is also true that-the tsetse fly is a sine fJu4 non in the" 
distribution of the disease then India is safe. Considerable support is given to 
this belief by the results of a natural experiment done on a large scale in the early 
part of the last century. In the days of the slave trade between the West Coast 
of Africa and the West Indies and the Southern States of North America 
negroes stricken with Sleeping Sickness were imported into the New World. 
The disease however did not spread, for although one may assume the presence 
of many parasitic insects the tsetse fly did not exist there. At the same time 
against this optimistic outlook one must remember that tsetse flies can live in 

\ other parts of the world besides Africa. Tiley have been found in Arabia and 
some pupee which we sent home from Uganda to the Zoological Gardens, 
London, hatched out as healthy iJ)sects. 

There are many Indians living in Uganda and doubtless in other endemic 
centres of illfection and most of these return sooner or later to settle in their 
native land. 

It is highly probable that from time to time the disease will be in this way 
imported' into India from East Africa or the Soudan to the ports on the west 
side of India. 

• 
IMPORTATWN BY SEA. 

The Government of India are fully alive to this possibility and Regulations 
to prevent the importation of Sleeping Sic!ene~s into India were made as far 
back as 1903. In 1908 fuller precautionary measures were institllted and these 
are at present in force pending new rules relating to Sleeping Sickness which are 
to be promulg!lted as the revised uniform rules under the Indian Ports Act, 1908, 
for all infective and contagious diseases. 'The rules now in force are briefly as 
follows. . 

.1f a case or suspected case of Sleeping Sickness or a death from the disease 
~as occurred on 'boarQ,any vessel coming from a port beyond India, the master 
of the vessel sha\l r~port the same to the Boarding Port Officer. The Health 
Officer shall be Imme<tiatet~ informed and he ,shall proceed on board and carry 
out the necessary examination. If any person is suspected to be suffering from 
Sleeping Sickness he shall be l'ertloged 10 a hospital and" shall be isolated in 
suth a !mann~t as will prevent, as far as possible, the :communication of the 
ciseaselto pf'tsons by the ,agency of biting flies and 'Shall continue to be so 
detained and isolated until a Medical Officer authorised by the local Govern
ment on this. behalf certifies that be is not suffering from Sleeping Sickness, or 
t'hat 'l1aving suffered from the disease be 'has "been cured." In the revised 
Regu1a'tion's re'ferred to wnich are under con$ideration the rules are as follows:-

33.. /n tke case tf a ",essel havinc on hoard a person su!ering, or suspected 
to -he $1.!-lfe,inCJ.!rom :t;/ee,ping Siclmess. {he .'person or ,persons slta/I not lJl 
permitted to land wilhout ine speczfic writte" permission of the Health Officer, 
who may, pendzng ,ke receipt 0/ wr,tten Instructions from the local Government, 
permit the .!a'lf,li,i1lg of such (persons only if.auatllgements CMI ile maae for JIIeir 
strict isolatton on shore.' -

N on.-I .. suspicious CAses the Health Officer shollid make a careful eumination for enhrgement 9f tbe 
l;mphatic glallas.,particularl'jl those.in !t1u, triangles of'the Meke :The ;pulso.ratB should also be'taken. rI'o .con&rm 
the dUlgnos!!! glaDd·j Illce should be taken .and examined for the preseDce oi.t'ypanosOllles. 

3~. ::In tke:cltSe·.(Jf·a vessel tJf't<ivtnglrromlJne .Eut .coast<D/ Africa 1I1JU";' 
the. limits 'of PDt'f Su.dan, Dur'han, <or Irom ,other localttiel. declared to Je 
mfer:t~d, the rpt:Dcedure '1reu71i6ed .o,..,.ule.Jl da/l,6e 1c01ll;I""l »lith ,and :tJu ere1l1 
lJy'pQSslmgl'Ks, .etc., slmlt '.be 't1I8dicaJly linspected .n acco,dan&1J zit" .rule '9. 

'fhese re-gulations may 'be co~sidered adeqUate as far as they.go and Should 
certainly not be relaxeCl in any particular. If a quarantine station is needed the 
suitability of one·-ahthe islands in Bombay harbour f(e.g., lButcher JsIand) should 
be comidel'ed,las ,it is\improbable·tbat muah,inter.change'.of Ibiaing ,insects takes 
place between these islands and the main land. 
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All the Soudan and Somaliland ports should be looked upon as possible 
sources of infection as well as those of the East Coast of Africa. 

The movements of cattle and camels and other animals between Africa and 
India should be watched in view of the fact that some may be acting as carriers 
of the infection of Sleeping Sic~ness. 

THE PILGRIM TRAFFIC QUESTION. 

The question may arise at some time as to whether similar precautions 
should be taken with reference to the return of pilgrims from Arabia to India. 
Large caravans of Muhammadans gravitate to Mecca from the West Coast of 
Africa and the endemic centres of Sleeping Sickness, and as a tsetse fly is 
known to exist in Arabia there are the necessary conditions for the dissemination 
of the disease. 

If this did occur it would mean that pilgrims in the early and most infec
tious stages of the disease might be distributed all over India. However, so far, 
~Ieeping Sickness itself is not known to have occurred in Arabia, so that it may 
not be necessary to do more at the present time than to keep in mind th~ 
possibility of its so doing. , 
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ADDENDUM. 

Since the main body of this paper was written a great deal of work has 
been -done both in the infected areas and in European laboratories to clear up the 
questions concerning the identity of the new Rhodesian trypanosome and its 
carrier. 

Firstly, it has been shown that Trypanosoma Rhodesiense (Stephens and 
Fantham) is not identical with Trypanosoma GamlJiense. This conclusion was 
arrived at by the consideration of certain morphological differences j by the 
greater virulence of the former trypanosome for laboratory animals than the latter 
possesses and also by means of the" crossed immunity test." The last named 
test showed that an animal which was immune to T. Gamhiense was still suscep
tible to and died as the result of an inoculation with T. Rkodesiense. 

Secondly, it was urged that T. R hode,iense was in reality the well known 
cattle trypanosome of South Africa (T. Brucei) which is naturally carried by 
Glossina Morsi/ans and that this parasite had recently become pathogenic to 
man. Laveran from evidence obtained by his crossed immunity test and by 
serum reactions came to the conclusion that the two were distinct species. The 
evidence of morphology and,of animal reaction also goes to disprove the identity 
of these two trypanosomes. 

Thirdly, can G. Morsitans (the cattle tsetse fly) transmit the Uganda form 
of Sleeping Sickness? I t has been proved by many laboratory experiments tha t 
T. Gambzense can be readily conveyed to monkeys and other animals by Glossina 
.J1orsitllns and that it was, therefore, possible that the fly could take the place 
of G. Palpalis in areas unsuited to the life of that insect. 

At" the same time opinions have been expres!ed that other tsetse flies, 
Glossina Fusca and G. Brevtpalpis may be found to be capable of transmitting 
human trypanosomiases either in Rhodesia or elsewhere. There is no evidence 
to show that in nature the vir"s of Uganda Sleeping Sickness (T. Giimhzense) 
is carried by any tsetse fly except G. Palpalis though laboratory experiments 
show that in theory other tsetse flies can do so. 

Finally, thp.re remains the question of how the Rhodesian trypanosome 
infects man. We have seen that this trypanosome is distinct both from T. Gam
iJiensc and T. Brucei, and we know that it is transmitted in areas free from 
Glossina Palpalis but which are infested with the other common tsetse fly 
Glossina Morsitans. 

Stephens and Fantham sum up their observations Oanuary 7th, 1912) as 
follows :_11 It appears to us that the foregoing evidence is strongly confirma
tory of the view we put forward in our original paper. namely, that we have two 
trypanosomes producing Sleeping Sickness in man. namely, T. Gamhtense and 
T. RhodestensB and that the carrier of the latter species is Glossina Morsi/ans." 

In the Sleeping Sickness Bulletin which has just come to hand (No. 37. 
Volume 4, published May J Ilh, 19 J ~) the report of the Luangwa (Rhodesia) 
Sleepmg Sickness Commission is reviewed and the conclusions arrived at by 
Drs. Allan Kinghorn and Warrington Yorke are so important that they will be 
quoted in full. -

II I. The human trypanosome, in the Luangwa Valley, is transmitted by 
Glossina MorsztaflS, Westw. 

II 2. Approximately 5 per cent. (4"76) of the flies may become permanently 
infected, and capable of transmitting the virus. 

1/ 3. The period which elapses between the infecting feed of the flies and 
the date on which they become infective is approximately fourteen days. 

cc 4. An infected fly retains the power of transmitting the disease during its 
life, and is infective at each meal. 

" 5. Mechanical transmission does not occur if a period of twenty-four hours 
has elapsed since the infecting meal. 

3SSDE 



·. o. Some evidence exists to show that in the interval between the infect
ing feed and the date on which transmission becomes possible the parasites 
found itt thf: flies are nort-infective. . 

iC 7. Glossina Morsilans, in nature, has been found to transmit the human 
trypanosome. . 

. /I 8. Certain species of buck, 'Oi3., waterbuck, hartebeest, mpala, and warthog, 
Ilave been found to be infected with the human trypanosome. 

"9. A native dog has been found to be infected with the human trypano
sdfi\e." 

\ 1t is interesting to note how closely the results obtained by these observers 
with the Rhodesian trypanosome tally with ours and the Uganda strain for, 
substituting Glossina Morsitans for Glossina Palpalis, the other facts are almost 
identical 'With those which we elicited. 

To summarise the whole position in a few words. 

There are two distinct human trypanosome diseases found in adjacent parts 
of Central Africa lone the Uganda form carried by Glo.szna PalpallS, the other 
the Rhodesian form carried by Glossina Mors,tftns. " 

Both diseases are spreading outside their original epidemic area and they 
may oontinue to spread in those countries wherever the appropriate fly exists. 

In, both cases a reservoir of infection exists in the wild game, and the tsetse 
fly carries the disease from game to man, and from man to game (possibly also 
from man to man) and in this way keeps up a vicious circle. 

, If these new facts have any further bearing in India other than that already 
'discussed, they should urge us to strengthen rather than to weaken our defences 
a,gainst the possible inroads of this dreadful disease. 

F. P. MACKIE. 

SHILLONG: 
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A list of the papers dealing with the work of the Sleeping SIckness 
Commission of 1908-1910 published in the proceedings of the 
Royal Society during 1909, 1910 and 1911. 

B. Volume 81. •• Trypanosoma [ngens, No'D. sp. 
2. The development of Trypanosoma GamlJtense in Glos

sina Palpalis. 
3. A note on the occurrence of a Trypanosome in the 

African Elephant. 

Volume 82. 4. Sleeping Sickness in Uganda. Duration of the infec
tivity of the Gloss'-na Palpalis after the removal of 
the Lake-shore population. 

Volume 83. 

5. Glossi,la Palpalis as a carrjer of Trypanosoma Vi'Dax 
in Uganda. 

6. Report on a collection of blood-parasites made by the 
Sleeping Sickness Commission, 19°8-°9, by E. A. 
Minchin, M.A., Professor of Protozoology in the Uni
versity of London. 

7. Amdebe. a disease of Calves in Uganda. 
8. The Development of Trypanosomes in Tsetse flies. 
9. Experiments to ascertain if cattle may act as a Reser

voir of the Virus of Sleeping Sickness. 

10. Trypanosome diseases of domestic animals in Uganda. 
I-Trypanosoma Pecorum. 

II. The natural food of Glossina Palpalis. 

12. If Mulunya, " a disease of natives in Uganda. 
13. Mechanical transmission of Sleeping, Sickness by the 

Tsetse fly. 
140 Trypanosome diseases of domestic animals in Uganda. 

II-Trypanosoma Bruce; (Plimmer and Bradford). 
IS. Trypanosome diseases of domes~ic animals in Uganda. 

Ill-Tryp"nosoma Vi'Dax (Ziemann). 

16. Trvpanosome diseases of domestic animals in Uganda. 
IV-Trypanosoma uniforme sp. nov. 

17. Trypanosome diseases of domestic animals in Uganda. 
V-Trypanosoma Nanum (Laveran). 

18.· Experiments to ascertain if the dOmestic fowl of 
Uganda may act as a Reservoir of the Virus of Sleep
ing Sickness (Trypanosoma Gambiense). 

19.- Experiments to ascertain if Antelope may act as a 
Reservoir of the Virus of Sleeping Sickness (Trypa-
nosoma GamlJiense). . 

20. Experiments to ascertain if Trypanosoma Gambiense 
during its development within Glossina Pal pails is 
infective. 

21. t Experiments to investigate the infectivity of Glossina 
Pal pal,s fed on Sleeping Sickness patients under 
treatment. 

22. • Experiments to ascertain if certain TabanidtB act as 
the carriers of Trypanosoma Pecorum. 

23. Further researches on the development of Trypanosoma 
GamlJiense in Glossina Palpalis • 

• Published IIIIder the oames of the lirst three members of the Commissioo 0011. 

t Iu .ROd.tion with Dr. B Vou Somerao, Ugaoda Medical Staff. 
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ALL-INDIA SANITARY CONFERENCE-MADRAS-NOVEM .. 
BER 1912. 

THE EPIDEMIOLOGY OF CHOLERA. 

BY 

Captain W. C. Ross, M.B., eh. B., D.P.R., F.C.S., I.M.S., 
OjJiciating Sanitary Commissioner, Bihar and Orissa. 

I. Prevalence of cholera.-Cholera has been known and dreaded as an 
acutely infectious and rapidly spreading epidemic disease since the beginning of 
recorded history, and even now it takes its place as one of the chief causes of 
death in the returns of vital occurrences in spite af our knowledge of its cause 
and in spite of the fact that the disease is admittedly preventible. 

A reference Lo the mortality returns for the whole of India shows that 
during the 34 years from 1877 to 1910 there were nearly 13 million deaths 
reported from cholera, and it is interesting to note that while the first 17 years 
show a tctal of 6,052,179, the second period of 17 years shows 6,910,99::> deaths, 
or nearly 900,000 more, and the last six years of all,-from 1905-1910, show a 
total of 2,816,376. These periods give annual averages of 356,000, 406,000 and 
469,000 (omitting odd hundreds) respectively, and appear to show that cholera 
is becoming progressively more prevalent in spite of civIlisation and sanitation. 

I am aware that it may be argued that the apparent inc;ease is due to more 
accurate reporting, but my experienc~ in checking the actual returns of recent 
years has shown me that even now the returns are considerably below the 
actuals especially in times and places of acute epidemics. I am unable to speak 
from experience of the reliability of the earlier returns, but it seems to me prob
able - that the variations are not likely to have been great, because cholera is 
and always has been a well known disease, with definite characteristics, and the 
error in reporting by an uneducated agent, such as the village cho1JJkidar who has 
not changed much in his educational or social status in 34 years, is more likely; 
than otherwise to be approximately a constant factor in dealing with large 
numbers. 

The inference therefore is that cholera is really becoming progressively 
more prevalent, and the probable explanation is the improvement in the means 
of communication and transit, which has taken place during these 34- years, and 
which makes the distribution of the disease so much more rapid and more easy. 

With regard to the localisation of the disease, it is to be noted that Bengal 
has always been the h,ome of epidemic cholera and claims 5,426,417 out of the 
total number of 12,963,169 deaths reported during the period. _ 

. With regard to the distribution of the disease, it may be noted that it is 
universal all over India but by no means in proportion to. the populations of the 
various provinces. The provinces which have suffered most from cholera are 
Bengal, the United Provinces and Madras and these provinces are characterised 
b¥ two of the conditions to which I shall laterrefer as being intimately associated 
wltb the epidemic occurrence of cholera j "Dis., crowding or a high rate of density 
of population, and a favourable climate, which is both warm and moist during a 
great part of the year. 

Whilst discussing the prevalence of cholera we may. also with profit compare 
its prevalence and its mortality with other, great epidemic diseases, such as small. 
pox and plague. and incidentally we may note the differences in the preventibiJity 
of these diseases, and what has actually been done to diminish their prevalence. 
1 do not propose to enter into a detailed and lengthy comparison but merely to 
comphe the general epidemiological characteristics. . , .. ... ." ... ~ 

The point of importance seems to me to be that cholera occurs and recurs 
with undiminished virulence, and causes a large number of deaths every year, and 
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frequently cause~ a very large number. In the 34 years from the records of which 
I have been quotmg, the rum ber of reported deaths has been over half a million in 
eight separate years and over 400,000 in fourteen years. Now in comparison with 
small·pox this mortality is much greater, and in comparison with plague it is 
f!reater in the, aggregate, though it has been surpassed in single years, The 
~mporta?t pomts are ,the p~rmanence of cholera as ,compared with plague and 
Its contmued and sustamed virulence as compared with small·pox which is a 
decadent disease. 

Now these three diseases are all more or less preventible, sman·pox alto. 
gether so, cholera to a large extent, and plague to some extent, and they should 
merit the attention and efforts of the sanitarian in direct proportion to their 
pfeventibility, with some consideration to their prevalence and mortality. 

In the order of known preventibility we have small. pox. cholera, plague. 
In the consideration of their prevalence and importance as causes of sickness 
and death, we find them in order: cholera, small·pox, plague. 

A general 'Consideration of the importance of applying preventive measures 
to these diseases on a large and general scale would lead one to deal with 
cholera and small·pox as the most important, and plague as a disease of secon· 
dary importance. Instead of this however being the case we find that small
pox receives regular and systematic attention, and plague is the absorbing sub
ject to which excessive importance is attached, and upon which enormous 
effort is concentrated, whilst cholera is, like Cinderella, ignored and passed by. 

Thi:; policy appears to me to be an erroneous one, the enormous economic.. 
importance of cholera and its persistent and increasing prevalence, combined 
with the admitted fact that it is largely pI'eventible, demand that it should receive 
more serious attenCion and point to the necessity for a systematic policy and a 
definite organisation for its prevention. I • 

2. The History qf Cholera Investigation.-Little was really known about 
cholera until comparatively recent years, except that it was an acutely infectious 
disease with a very high death rate. 

The previous generation of medical officers in India had a large practical 
experience of the disease, and elaborated an air borne theory which survived 
and held the field until the occurrence of the historic epidemic at Hamburg.Altona, 
which led to a revision of existing ideas and the adoption of a water borne theory 
on a hypothesis, which ooes not logically apply and by a process of argument 
which is the reverse of logical. 

Let us first examine the air borne theory of the older school, and let us 
begin by admitting that the men who elaborated it were probably not fools, and 
that their ojJinions were founded on observed facts and merit consideration. 

Some years ago, I read a paper on this subject by Surgeon·General Cunning
ham, in whi£.h he traced the history of several epidemics and showed that cases 
occurred in localised areas at first and spread princi~ally in the definite direction 
of the plevailing wind, which is almost a c,onstant. factor in the United Provinces 
in summer. He further showed that neighbouring houses were usually the first 
to be infected though the infec~ion frequently jumped over one or more houses, 
and he laid stress on the fact that the water·supplies were wells which were 
entirely separate and very unlikely to become contaminated because no one living 
outside the premises had ,access to them. He therefore argued that the infection 
was not water borne but must be air borne and he deduced that the easiest way 
to avoid the infection was to go away and live somewhere else to windward of 
the epidemic. The argument is apparently a logical one and was justified by 
the results of the procedure which he recommended for his troops when 
epidemics occurred. The only factor which Surgeon· General Cunningham 
omitted from his argument was the fly, and with the. assistance of that preva
lent and audacious insect, I propose to revive the theory and elaborate the~rgu
ment,-with modifications. 
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Before leaving the theories of infection a~d their h.isto~y I propose firs~ of 
all to discuss the Hamburg-Altona epidemic, and Its mfluence on the mmds 
and practice of almost a generation of medical men. The circumstances are 
fairly well known but may be summarily repeated. 

Hamburg and Altona are adjoining towns on the banks of the river Elbe, and 
both took their water-supply from the river, but the Altona supply was well 
-filtered before being distributed, whilst the Hamburg supply was not filtered. 

A fulminating epidemic suddenly broke out in Hamburg but Altona remai!led 
lar~e1y free from the disease. It may be added that cholera was ~t the tIme 
epidemic in Russia and- Eastern Germany. The obvious explanatIOn was that 
the river water had got contaminated, and as the Hamburg s~pply was taken at 
a point higher up than the Altona supply it was also obvIOUS that the filtera
tion was the thing that saved Altona. 

The matter was clinched by the isolation of the cholera vibrio from the 
Hamburg water, and river water, and by the fact that it did not occur in the 
Altona filtered water. So far, so good. 

The fact was proved that cholera infection could be conveyen in water; 
but the fallacy was accepted that cholera is a water borne disease, which is quite 
a different proposition. 

I maintain that nothing more was actually proved than the possibility of 
cholera being water borne: nothing more could be proved from any such single 
example: and I maintain that the water borne theory is based on the obsession of 
an-illogical and erroneous idea which has been accepted and raised to the dignity 
of a theory of transmission because of the clearness and completeness of proof in 
an isolated case and because of the great publicity which it received, 

3. 1 he probable source of Cholera Infectzon -That there is a perennial and 
persistent source of cholera infectiOl:l, that survives throughout the centuries 
under many various circumstances, and at all times, is indisputable, and, in 
order to arrive at a logical hypothesis with regard to the transmission of the 
disease, it is obviously necessary to begin with a definite and intelligible theory 
of its source. , 

I do not wish to trespass too far into the domains of the bacteriologist but 
I must do so to some extent in order to establish and elu~idate my argument'. 

The known, facts about the life history of the vibrio are many, but those 
which are important to my purpose are, that the organism is a delicate one and 
rapidly dies out when exposed to the sun-light or subjected to dessication, 
and that it is not capable of maintaining the struggle for existence for any long 
period against the more robust saprophytic organisms which swarm in all 
ordinary water-supplies. 

It would therefore appear probable that the disease should be a rare one 
and should tend to die out altogether. But such is not the case, therefor~ 
the logical explanation of its persistence must be sought elsewhere. Such an 
explanation is supplied by the recent work on typhoid fever which has given 
us the, If Human Carrier Theory" to account for the persistence and recrudes
cence of the disease, and by the observations and experiments of a Russian bac. 
teriologist who isolated the organism from the stools of healthy pilgrims who 
had returned from Mecca. 

In other words, the obvious and satisfactory hypothesis is that cholera is 
also _disse~inated b~ the .. Human Carrier", wh? mayor may not have had 
the disease In a defimte form, but \\ ho has the orgamsm present and persistent 
in his intestinal tract for months and perhaps for years. • 

This th~ory doe.s not clash with the known facts as to the feeble vitality 
of the orgamsm ~utslde the human body, but presents a complete and satis
factory explanation of all the known facts as to the outbreak and recurrence 
-of the disease. and is intelligible and reasonable by analogy in comp.uison with 
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the proved theory of /I Human Carriers" in enteric fever, which is"in some 
respects a similar disease, and whose organism is also a delicate one, unable 
to live long under natural conditions outside the human host. 

'" 4· The Factors of Transmission of Infection.-If we accept the theory of 
carriers as the chief source of infection, it is easy to understand the OCcurrence of 
sporad~c cases. of the disease as w~1l a~ the o.utb~eak of great epi~emics. The 
sporadic case IS a constantly and vicarIously recurrmg factor and epidemics occur 
when the conditions are favourable to transmission, and are therefore generally 
seasonal in their periodicity. . 

The means of transmission are probably several, but ultimately resolve 
t'pemselves into the introduction of infected material into the stomach. This' 
may -be done either i~ food or i~ water, bu~ probably occurs commonly in food, 
both because food IS mo!,e !table to being handled by others than is water, 
especially in this country, and because in many forms it present's a suitable 
medium for the multiplication of the vibrio, which ensures that the oro-anisnl 
is present in suffiCient numbers 'before being swallowed, to produce a; infec. 
tion ill some cases in spite of the bactericidal powers of the stomach. 

The manner in which food or water becomes contaminated is com para· 
tively easy to understand) when one considers the careless way in which the 
same water.supply is used for all purposes, and the negligent manner in which 
food stuffs are exposed to the contact of flies, and handled by servants and 
shop·keepers, whose personal cleanliness is a negligeable quantity, especially 
in the bacteriol,ogical sense. 

5. The Conditions Favouring Transmission.-The conditions which .favour ... 
transmission, and which are requir6d to exist in a complete chain of circums
tances if a great epidemic is to 'occur, are those which facilitate the rapid and 
frequent infection of food or water, and which provide a sufficient number of 
human hosts to receive the infectio~. 

They may be summarised in an alliterative series as Carriers, Climate,. 
Crowds, Contact, or Contamination of food or water, and bad Conservancy. 

(i) Carriers.-The necessity for carriers as an original source of infec. 
tion has been already discussed and it need only be added that the greater 
be the density of population' in any area, the greater' will be the number of 
carriers probably present, and the greater will be the probability of an outbreak 
if the other conditions are favourable. 

"(ii) Ctimate.-The condition of' favourable climate is required for the out
break of an epidemic in two ways,>-partly because a rigorQus climate tends' to 
kill off the organisms in the excreta too rapidly to allow of frequent infection, 
but Qhiefly because a warm and moist climate is the one most suited to th~· 
rapid multiplication of flies, which I propose to credit with the chief part in the 
process of active diss~mination of the infection., ' . 

(iii) c'rowding.-Crowds or a condition of crowding or denseness of 
population are important chiefly from a mathematic point of view. In the 
first place the. larger ~umbers 'present the possibility. of .more numerous 
sources-of infection, ,and 10 the second place, the population IS composed of 
units which act and react upon each other, every unit being a potential source 
of infection to every other unit, a condition which obviously makes the pro .. 
bability of infection proportionate to the square of ~he population in a crowded 
area, ()t rather, to be exact, equal to' N~N, where N IS the total number of the 
populatien. , _ 

There is also a 'further factor 'introduced by crowding, which is more difficult 
to measure and which consists in the Increased nearness produced amongst the 
units of th~ crowd, and the.consequent increased chance of contact contamina
tion of hands, clothing, or yessels. . __ 

6. Contact ~r Contamina#on.-;-The importance of contact is ,probably 
small as compar.ed with co~taminati?n of !ood or water by othe~ me~ns, and ~nly 
assumes dimenSIOns deservmg consideratIOn when the crowdmg IS exceSSIve, 
as happens at scrme of the great metas in J ndia. 



5 

The usual means of transmission of the infection are almost certainly through 
food and drink and the question of interest is,-how does the food or drink 
become contaminated? 

As far as water-supplies are concerned, they may be contaminated in this 
country with great ease owing to the rarity of filtered and piped supplies; the 
ordinary use of surface and river waters, and the extraordinary habits of the 
people who will wash, bathe and drink indiscriminately in the same water. 

The logical conclusion would therefore appear to be that the entire population 
should die of cholera, and as this has not occurred at any time known or recorded, 
it may reasonably be presumed that the contamination of water is not the usual 
nor the most important means of infection. 

Concerning the contamination of food which I consider to be the common 
cause of infection, I wish first of all to emphasise its suitability, in many of its 
forms for the purpose, inasmuch as it provides a medium upon which the im plant
ed organism can live and multiply, until it is present in sufficient numbers to be 
dangerous Secondly it should be noted that food is usually left lying about un
covered because the ordinary inhabitant of India does not know any better, and 
in its prepared forms it is exposed in filthy bazars in the most careless manner. 
Further it is :subject to more frequent handl;ng than is water. It is therefore in 
every way a more suitable means of transmission and requires only that the 
infecting agent should he identified in order to prove its probability. That 
infecting agent is in most ca~es the fly, whose presence on the scene is due 
to bad conservancy, and whose history, habits, and importance in this connection 
will he discussed in a succeeding paragraph. 

7. Conse,vancy.-The importance of conservancy in the question is an 
indirect one, but is nevertheless very real and very great. 

The ordinary native of -India is possessed of peculiarly promiscuous and 
primitive habits; and wherever he goes his habits go with him. Conservancy has 
to deal with and dispose of his excreta, and the goodness of the conservancy is 
in proportion to the promptness and completeness with which this work is 
acco m plished. 

Bad conservancy leaves this work undone-and this is where the fly comes on 
the scene. 

Flies haunt the habitation of man because they most readily find the two 
essentials of life-a supply of food, and facilities for the reproduction of their 
species. What is food for man is generally, if not always, food for flies, and 
fhes always try to take their share of it: further also they feed on substances of 
a filthy or putrid nature, and they utilise garbage and excreta, and by preference 
the latter, as a breeding ground in which to lay their eggs. 

Bad conservancy therefore leads to the enormous multiplication of flies, and 
also offers increased facilities for contamination of the feet and intestinal contents 
of these flies in proportion to the degree of inefficiency of the conservancy. 

8. The Lrfe History of the Fly.-In order to make my argument more defi
nite and more complete. I propose to submit a short resume of some of the 
known facts iIi the ana.tomy and hfe history of the common fly, chiefly extracted 
from a paper by Dr. Graham Smith. 

There are several species of Oy but their anatomies and life histories are 
similar, and so they may be all taken together. The adult fly has a hollow 
proboscis with an oval suctional tip, and this communicatE;S directly with a large 
crop or stomach. The fly is incapable of swallowing solid food, and when it 
feeds on any substance which is not sufficiently fluid to be drawn directly into 
the stomach, it repeatedly regurgitates and reabsorbs the Ouid in its stomach~ 
and thus slowly breaks up and absorbs solid matter either in solution or in 
suspension. This process largely explains the occurrence of contamination of 
food supplies. There is also however another additional explanation, which is 
that the fly is very greedy and always overloads its stomach whenever opportunity 
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occurs, and it subsequently vomits with considerable frequency in order to 
relieve the pressure. When one considers .the habits of the ordInary fly~how it 
-flies from garbage or excreta to food and back again-how it is exceedingly active 
and persistent in its progress-and how large and catholic is its appetite, these 
facts fully explain the great. risk and probability of its carrying the infection of 
cholera, and demonstrate the Importance of its function as a transmitting aaent 
in cholera and other allied diseases. to 

The life history of the fly with special reference to the process and rapidity 
of reproduction are also very important. The female fly lays its eggs-generally 
over 100 in number-in garbage or dung, preferably in the latter: these eags 
~atch out, and become mature most quickly under favourable conditions as b to 
temperature and moisture, arid subsequently develop more rapidly and vig
ourously when the food supply is plentiful. The eggs will not hatch at all below 
a certain temperature and hatch in from 8 to 24 hour~ according to the tempera.
ture. The egg hatches into a maggot which is very active and voracious, and 
feeds on the organic matter in which the eggs were laid. The maggot has a 
life of from 5 to 20 days according to-the favourableness of the conditions, and 
then becomes a pupa for 5 to 14 days. From the pupa the adult fly emerges 
and is at once active, voracious, and sexually mature ready to give rise to 
another generation. Tbe minimum period of development under favourable 
conditions is about II days and obviously the rate of multiplication of flies, and 
the occurrence of enormous numbers, will depend upon the existence of favour
,able conditions and food. and will be roughly in proportion to the II R" power 
of 50 where /I R /I represents the relative rate of rapidity of reproduction, and 
has a value ranging from unity-for the maximum period-to nearly three, for 
the minim~m period of reproduction. 

These facts explain the numerical prevalence of flies under variou3 condi. 
tions, and demonstrate the importance of removing the facijities for their re
pr,oduction and nourishmen,t during the process of development. 

To comple~e the evidence against the fly it is only necessary to e~tablish 
the fact that it can harbour livang pathogenic organisms for a definite period. 
This has beeo done experimentally. Flies were fed on cultures of typhoid 
and tubercle bacilli anq then removed from the source of infection and killed and 
examined ill a daily series. It was definitely proved by repeated observations 
that the legs and wings were contaminated for a period of 12-24 hours, and that 
the stomach and intestines were contaminated for a period of 7 to 14 days, the 
living organisms were isolated, cultured and demonstrated from the crop and 
fntestin~l contents. ' 

9. the Imp(Jrta"ce of Separate Factprs.-When the chain of chance is 
complete, and the required condi,tions are all presented, a cholera epidemic may 
be confidently expected, and almost invariably occurs. The best demonstration 
of this argument, of which I am aware, is the town of Puri, where pilgrims gather 
at' all times of the year, but in particularly large numbers to celebrate the Hath 
Jatra. I quote from my own report on the last great mela there. 

II My o~n Qpinion as to the frequency and regularity of cholera outbreaks 
~n 'Puri is' that the conditions are almost ideally perfect for the occurrence of such 
epiaemics. t 

The chain of IJecessary connecting links is complete: the climate is moist 
and \farm: pilgrirps are crow~ed together in large numbers: indiscriminate 
aefCFcation'is almost universal: carriers of cholera infection are certain to be 
present jn so large a population recruited from SO wide an area: flies are exceed
ln~1f,prevalent: and 'lastly, ~o complete the chain of circumstance, there is the 
Ii 'Prasad, II' the cold -cooked food _ which the pilgrims must eat, and which they 
~ IrQ!ll 0!le temple. t~ ano~h~r, a~d through the b~zar, on a ~imple platter of 
'leaves open to all the flies to feast on and to contaminate. ThiS- cold, cooked 
fog'd.-- is an 'excellent inedium for the multiplication of the organisms, and, it is 
~iobable that manr portions of this food contain large numbers of cholera organ
l~nis before· they are consumed by the pilgrims, many of whom are old and 
most of whom have their natural resistance diminished by exposure and priva-
tion, prolonged travelling, and in~ufficient food." -- -
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On the other hand when any links are missing from the cbain, a great mela 
may assemble and disperse without any fear of an extensive outbreak of 
cholera. 

This condition is typicaUy exemplified in the Sonepore mela at which from 
2 to 4laklts of people assemble yearly in the month of Karlik (October-Novem
ber). The crowd and the carriers are there, but the climate is not favourable /to 
the reproduction of flies as the nights are too cold,-and the conservancy is good
in fact very good-and so the flies do not find the necessary nidus: also the 
water supply is clean and carefully guarded, the chances of contamination are 
therefore practically avoided, and the crowd and its carriers cannot alone produce 
an epidemic. 

10. Why Cholera is preventible in Euro/e.-To elaborate the same argu
ment further, we arrive at a working hypothesis as to why cholera is not 
endemic in the greater part of Europe, and why it is so easily preventi
ble there, because during the greater part of the year the climate is un
favourable, and in most places the conservancy arrangements are realty 
good. 

II. Bow Cholera is preventible in India.-In India on the other hand the 
climate is more generally favourable than otherwise, but it is interesting to observe 
the effect of the rigorous Punjab climate in reducing the prevalence of cholera 
as compared with the moist and warm climates of Bengal and Madras, where 
cholera is endemic, whilst in Bihar and the Upper Provinces, cholera is typicaUy 
a seasonal disease, beco'ming prevalent in the warm weather when flies can breed 
freely, and dying out in the rigorous cold weather of winter. 

As we cannot modify the climate, it is obviously more logical to devote our 
energies to the improvement of conservancy, and my whole argument leads up to 
this-that good conservancy is the Alpha and Omega of cholera {lrevention,-as 
a practical measure, and on a large and general scale. 

Crowds and crowding we cannot prevent, and the ucarrier" we shall always 
have with us, though we may hope to decrease his numbers. Water-supplies 
can, and should be improved and made safer, but the essence of my argument is 
the necessity for breaking the chain of circumstances at its weakest and most 
accessible link, and fixing a great gap between man and the contamination of 
his food, by means of good. 4:onservancy. 
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AN INVESTIGATION ON THE OCCURRENCE OF THE CHOLERA 
VIBRIO IN THE BILIARY PASSAGES. 

BY 

Major E. D. W. Gnig, M.D., D.Sc.,I.M.s~, on special duty for the Cholera 
Enquiry. 

INTRODUCTORY. 

In my reseatches 1 on the etiology of Enteric fever in India, I dealt with ~he 
retation of the B. typhosus to the biliary passages and the important b~aring 
which' this had on the II carrier" question. When I was placed on special dut}'\ 
this year for the Cholera Enquiry of the Indian Research Fund Association, a 
problem which naturally presented itself was i is the Cholera vibrio present in 
or absent from the biliary passages? Turning in the first pI'ace to the most recent 
monograph9' on Cholera in India (Rogers, 1911), for information on this point, 
I' read, on page 65, the following sentence in this connection. II The absence 
of infection of the gall-bladder and bile ducts by the Comma bacillus places the 
disease in quite a different po-sition from that of Typhoid in this respect." 

Early ooservatlons on the Cholera vibrio in bile.-On referring to the litera
ture I find that some observations had been made, before the important relation
ship of the occurrence to the epidemiology of Cholera was appreciated. Thus 
Nicati and Rietsch (1884)8 examined the bile in 3 cases of Cholera and found 
the vibrio in two. On another occasion they examined 5 Cholera cases and found 
the vibrio in the bile in 2. Similar observations were made by Doyen (1884) 4 t 

Tizzoni and Cantani (1886)5, J. F. Raplschevsky (1886)6, L. P. Rekovsky 
(1882)1. 

Kulescha8 examined recently 109 Cholera cases and found the Cholera' 
vibrio in the gall-bladder in 49, and- in 10 per cent ,of the cases he observed 
changes in the biliary passages. 

Brulloff L. 9 has found the Cholera vibrio in the bile post mortem very fre
quently, in 76 per cent of the cases examined, and also in the_blood and other 
organs. Defressine C. and Cazeneuve H.lo in November 1911 in a small epidemic 
of Cholera at Toulouse found the Cholera vibrio in the bile in 3 cases. 

The" carrier" question is one of vital concern in regard to the prevention 
of Cholera and an elucidation of the exact mode of production of the "Cholera 
carrier" is therefore a problem of fundamental importance. 

This year being the" Ntltan Kalebar" Festival of Jagannath an unusually 
large number of pilgrims, about 300,000, visited Puri during the Car pulling. As 
a result of this the annual' number of Cholera cases was greatly increased, and 
1 had a very large amount of valuable material for the purpose of my research. 
I was enabled to systematitally investigate the relationship of the Cholera vibrio to 
the biliary passages. I had an opportunity of making a bacteriological examina
tion of the bile in a7' fatal cases; and the result of this investigation showed that 
the Cholera vibrio was found in no less than 80 of the cases; and that distinct 

1 Screntific Memoirs of the Government of India No. 32. 
• Cholera and its treatment l Leonard Rogers. '9". Oxford Medical publication. 
I Recherches sor Ie Cholera Arch. de Phys.ol norm. et patJ. Pari9. 1885. 
• Le Progress. Med. 11!85. No. 27. and C. R. de 1& Soc. BioI. 1884 No. 42-
• Centralbl. f. med. Wessensch. 1886 No. 43. 
• Wratsch. 1866 No: 45. 
, Arch d. ::Ocien. bioI. 51. Petersbourg T. I •• ,!!g2. 
I Centralbl. f. Bakt. Abt. I Or.g. Bd. 59. H. 4., Igog. 
• Wr,atsch. 1910 No. 47. p. ,821. 
10 C. R. Soc. de Biolog. T. 72, 1912. P. 933. • 
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pathological changes, both naked eye and microscopic, were found in the gall
bladder iu 12 of the 80 cases j and further it is interesting to note that the 
Comma bacillus is found, on section of the gall-bladder, to be present not only 
on the surface of the mucqus membrane .but, also, deeper in the sub. mucous 
tissue. So far as I am ~ware 'ill' series of observations on the occurrence of the 
Cholera vibrio in the bili~ry passages is the largest recorded in the literature. 

Before proceeding to describe my research in detail it may be wen to direct 
attention to the importance of this observation in relation to the causation and 
prevention of Cholera. 

If the Chol~~a vibrio is an inhabitant !If the intestine only and does not gain 
access to the blhary passages as stated 1 In a standard text book of bttterioloay 
a view which is very generally held at present, then the conditions for the prolong~d 

\ life of the organism in the body of the host after recovery from the acute attack 
would be much less favourable, as the delicate Comma bacillus would have to 
enter in a struggle with the other intestinal and putrefactive organisms, and that 
too in an unfavourable medium, and although an II acute or temporary carrier" 
might result, the possibility of a II permanent Chronic Cholera carrier" being 
produced in these circumstances would be slight, on the other hand if it can enter 
the gall-bladder it finds there ideal conditions for its prolonged life, namely, the 
-absence of other competitors and a suitable alkaline medium, indeed Ottolenghi l 

has recently recommended bile as a selective medium for" enriching II the Comma 
bacillus in place of peptone water, and I can confirm the value of this medium 
from my experience. My researches have demonstrated that the Cholera vibrio 
can enter and live in the bile, and the fact that Cholera vibrio enters and lives in 
the bile increases the chances of the production of the II chronic Cholera carrier." 
From the point of view of the prevention of Cholera the II chronic carrier II is a 
much more serious problem to' deal with than an /I acute carrier" although the 
latter is by no means without significance and both deserve close consideration. 
An apparently healthy person, whether convalescent or " contact" harbouring 
the Cholera vibrio in the gall-bladder, is dangerous in a high degree, because he 
is liable to ,start fresh foci of infection, it may be in various widely separated 
places to which he may travel, and, possibly, retaining in his body the organism 
of Cholera for prolonged periods. Such a person acts as a reservoir of the virus. 

Owing to the fact that the recovery from cholera is remarkably East and 
that the patients are, as a rule. discharged at the first opportunity from hospital, 
there is much greater danger in this disease of highly infective persons returning 
to the community than in enteric fever, in which the convalescence is slower. 
In another communication I shall deal with the question of cholera convales
cents. 

Methods. 

As soon as possible after the death of the cholera patient I removed the 
gall-bladder having previously ligatured the common bile duct. The gaIl-blad
ders were sent to my temporary laboratory at Puri and the following technique 
for their investigation was adopted. A sman part of the outside of the &,aU.blad
der was seared with a hot glass rod, and through this sterile patch a. stenle gl~ss 
pipette was passed and the bile drawn up and transferred to SUItable medIa. 
After this operation the gall-bladder was opened and the condition .of the con
tents and wall noted, if there was any sign of pathological alteration 10 the wall, 
a portion was taken, fixed and hardened for sectioning in paraffin. For the 
bacteriological investigation I used at first, (a) ordinary agar slopes, ~h) agar 
plates with preliminary" enrichment" in peptone water, (c) plating on Dleudonne 
medium, but as the observations went on I found that equally good. results. were 
obtained by the first method (a), i.e., transference of a small quantity of bile to 
agar slopes with a sterile pipette, as with the other two methods, so that latte~ly 
I confined myself to method (a) only. The culture was in each case tested ":Ith 
a higher titre cholera agglutinating serum, one prepared by myself by treatmg 

1 Manual of Bacteriology. Muir and Ritchie, 1910. 

• Centralbl f. Bakt. B. D. 58. H. 4., Igil. 



No. Sex. 

- --
I F. 

,I M. 

3 F. 

4 F. 

S F. 

6 F. 

7 M. 

8 M. 

9 M. 

10 F. 

II F. 

u M. 

13 F. 

14 M. 

IS M. 

16 M. 

17 F. 

18 M. 

Ig M. 

10 M. 

,II M. 

IIl1 F. 

23 M. 

24 F. 

2S M. 

116 F. 

17 M. 

118 F. 

IIg M. .. 

3 

rabbits intravenously with increasing doses of a living agar culture of a cholera 
vibrio obtained from a fatal case in Calcutta. The titre of my serum was 
,-8,000. I also used as a control a high titre cholera agglutinating serum 
(.-'0,000) obtained from the Swiss Serum and Vaccine Institute, Berne, prepared 
under the supervision of Professor Kolle. With a low dilution of these sera 
(.-50) immediate cl~mping, observed microscopically, occurrf'd when the cholera 
vibrio culture was mIxed with a small quantity of the serum dilution on a slide, 
and when tested subsequently the vibrios agglutinated to the end point of the 
high titre .serum. Each culture was examined also m!croscopically, both stained 
and unstamed, to determine whether or not the orgamsms had the characters of 
the cholera vibrio. The appearance on various other culture media was noted 
also. The identity of each strain was thus fully established by microscopic, cul
tural, and serological tests. 

Tissue for examination was fixed in alcohol and prepared and embedded in 
paraffin in the usual manner. Serial sections were cut and stained in carbol 
fuchsin and in carbol thionine. Drawings were prepared to show the details of 
the structural changes. _ 

Record 0/ observations. 

The following table shows the sex, caste, the date of death, date of examina
tion of the gall-bladder, the condition of the bile and the gall·bladder, the pre
sence or absence of the cholera vibrio in the bile of fatal cases of cholera :-

Date of removal of 
gall·bladder and • 

Castlf. nate of deatb. examination Condition of the bile and the gall-bladder. 
(If bile. 

Hindu pilgrim ... 20th July Igl3 ... 20th July IQUI ... Dark, normal .. . ... . .. 
Ditto ... Ditto . .. Ditto ... Yellow; normal ... ... ... 
Ditto ... Ditto . .. , Ditto ... Dark; normal ... ... .M 

Ditto ... Ditto ... Ditto ... Ditto -... ... .. . 
Ditto ... Ditto ... Ditto .. . Ditto ... ... ... 
Ditto ... Ditto ... DItto . .. Yellow; normal ... . .. ... 
Ditto ... Ditto ... Ditto ... Dark; normal - ... . .. 
Ditto ... ~lSt July Igl~ . .. 211t July Igu ... Dark, fluid; normal ... - . .. 
Ditto .. Dillo ... Ditto . .. Dark greeD. "ncid, large gall stones ... 

Ditto ... Ditto ... Ditto ... Dark, green; healthy . .. ... ... 
, 

Ditto ... Ditto . .. Ditto ... Ditto . .. ... ... 
Ditto ... Ditto ... Ditto .. Dark brown; fluid; bile strained ... 
Ditto ... Ditto . .. Ditto ... Dark fluid; healthy ... ... ... 
Ditto ... Ditto ... DItto . .. Dark 9Iscid; healthy ... ... . .. 
Ditto ... Ditto .. Ditto ... Li\lht green fluid; healthy ... ... 
Ditto ... Ditto ... Ditto ... Yellow fluid; healthy ... .. . ... 
Ditto ... Ditto . .. Ditto ... Dark viscid; healtby ... . .. ... 
Ditto ... Ditto ... Ditto . .. Dltlo ... ... .. 
Ditto . '. Ditto "". Ditto . .. Ditto ... ... . .. 

" 
Ditto ... Ditto ... Dilto ... Dark brown; healtby . .. ... ... 
Ditto ... DItto . .. Ditto . .. Dark green fluid; normal - ... 

'''1 Ditto ... Ditto . .. Ditto Dark y.scld; normal ... . .. ... . .. 
Dilto ... Ditto ... Ditlo ... Dark fluid; normal - ... ... 
Ditto ... Ditto .. Dino . .. Dnrk brown; norm"; pigmented ... . .. 
Ditto ... Ditto Ditto Dark tarry; normal ... ... ... ... _. 
Ditto ... Ditto . .. Ditto Ditto ... ... . .. . .. 
Ditto ... Ditto ... Ditto Dark brown j nermal ... ... .. ... 
Ditto ... Ditto ... Ditto Dark; normal j pigmented . ... ... . .. 
Ditto ... 22nd Julylgl2 . .. !llInd July Igl2 Dark fluid; healthy ... ... ... .. . 

Presence or 
absence of 

cholera 
Vibrio in 

bile. 

. 
+ 

+ 

- (Sterile.) 

- Do. 

- Do • 

- Do • 

- Do. 

- Do • 

+ 

- Do • 

+ 

+ 

+ 

- (Other coL) 

- Do • 

+ 

+ 

- (Sterile.) 

- Do • 

- Do • 

.- Do • 

- Do • 

+ 

+ 

- (Other coL) 

- (Stenle.) 

- Do • 

- Do • 

- Do • 

.. 
6.3 
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Date of relllonl of I'rese !J:' 
I gall-bladder and abaeD 

No. . Sex. Caste. Date of death • examinatioo I Condition of the bile and the gall·bladde!1 cho 
of bile. vibr~ 

bl' 
., I 

l -- -
Hindu pilgrim !OI2nd JulYl9l!Ol !OI2nd July 1111:1 Very dark fluid; healthy ... 

t 
30 F. ". .. , ... - - CSt 

M. Ditto Ditto Ditto Thi~k dark; healthy. pigmented 
I 

31 ... - . .. ... ." -
3a F. Ditto ... Ditto ... Ditto ... Dark tarry; bealthy ... ... ,N' - I, 

33 M. Ditto DittG ... , Ditto ... Ditto I . " ... .. . - - I 

34 M. Ditto ... Ditto ... Ditto ... Dark green viscid I healthy. pi&mented I ... -
35 F. Ditto .•. Ditto . ... Ditto .. . Dark green Buid I bealthy + I . .. ... 
36 F. \ Ditto Oitto Ditto Ditto ... ... . .. - ... -
37 M. Ditto ... Ditto ... Ditto .. . Very dark tarry; healthy . .. ... -
38 M. Ditto ... Ditto ... Ditto . .. Ditto ... . .. ... + l' 
39 F. Ditto ... Ditto ... Ditto ... Da~k Buid; healthy ... ... . .. - I' 

40 M. Ditto ... Ditto ... Ditto _ . Ditto ... .. . . .. - ~! 
41 F. Ditto ... Ditt() ... Ditto . .. Dark br()wn Buid ; healthy ... . .. - ~I 

42 M. Ditto ... Ditto .. D,tt() ... Dark tarry; healthy ... . . . .. + '1 
43' F. Ditto ... Ditto ... 01tto ... Ditto ... .. . ... - [' 

1 

44 M. Ditto ... Ditto ... Ditto ... Dark Buid ; healthy . .. ... .. . - I. 
• 45 :F. Ditto' ... Ditto ... Ditto ... Fluid; healthy ... . .. ... -- I I 

46 M. Ditto .. Ditto ... Ditto .. . Dark tarry; healthy ... . .. ... + 

47 F. Ditto ... Ditto ... Ditto ... Fluid dar~ j healthy .. . ... .- - I 

48 M. Ditto ... Ditto ... Ditto ... Dark viscid; heallhy. pigmented . .. .. - I 

49 F. Ditto ... Ditto . ... Ditto '" Tarry bile; healthy ... . .. ... - t 

50 M. Ditto ... 23rd July 1912 ... 23rd July 1912 ... Dark green Buid bile I thickened ... n • - I 

51 M. Ditto ... Ditto ... Ditto .. . Dark tarry; normal ... . .. .. , - 0 

52 F. Ditto ... Diuo ... Ditto ... Dltt() . .. . .. .. . + 

53 M. Ditto ... Ditto ... Ditto ... Ditto ... ... . .. - 0 

54 F. Ditto .. Ditto ... Ditto ... Dark tarry; healthy . .. ... . .. - 0 

55 M. Ditto ... Ditto ... Ditto ... Dark brown; healthy ... ... .. . - D. 

56 F. Ditto ... Ditto . .. Ditto ... Dark tarry; healthy ... ... .. . + 

57 F. Ditto ... Ditto ... Ditto ... Very little hile ; shrunk and .mall .. . ... - Dc 

58 M. Ditto ... Ditto ... Ditto . .. Dark tarry; healthy . .. ... .. - Dc 

511 F. Ditto ... Ditto ... Ditto . .. Ditto ... ... .. . - Dc 

60' M. Ditto ... Ditto ... I Ditto ... Dark; healthy ... ... . .. - Dc 

61 F. Ditto ... Ditto ... Ditto ... Dark brown; healthy ... ... ... - D( 

6!O1 M. Ditto ... Ditto ... JMto .. . Dark fluid i healthy . .. ... .. . + . 
63 M. Ditto ... Ditto ... Ditto . .. Dar~ green viscid; healthy ... .. - D~ 

64 M. Ditto ... Ditto ... Ditto ... Fluid green i healthy ... ... .. . - Dc 

.65 M. Ditto ... Ditto ... Ditto ... Dark fluid; wall healthy - ... + 

66 M. Di!to ... 24th July 191a ... 24th July 1912 ... Thick tarry; healthy - ... ... + 

61 M. Ditto ... Ditto . .. Ditto ... Dark green; viscid; healthy ... ... + 

68 M. Ditto ... Ditto Dltlo ... Tarry; healthy ... . . ... - Do ... 
69 M. Ditto Ditto Ditto ... Yellowish green Buid; healthy - ... - Do ... ... 
,/0 F. Ditto Ditto Ditto Dark green Buid i healthy ... ... - Dc ... ... .. 
71 F. Ditto Ditto .. Ditto Dark Buid; bealthy ... .., ... - Do ... ... 
72 F. Ditto Ditto Ditto Da~k brown viscid; healthy ... ... - Do 

• M ... .. . 
73 M. Ditto Ditto ... Ditto Dark brown; healthy ... - ... - Do ... ... 
74 M. Ditto ... Ditto ... Ditto ... Dark tarry; healthy ... . .. ... + 

75 M. Ditto Ditto Ditto Dark Ouid; healthy ... ... ... - Do ... . ,. .. . 
76 M. Ditto Ditto Ditto Green Buid'; healthy ... . .. ... + ... ... .. . 

- - -- -
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- -L'v , 

Date of remoyal of Presence O~ 
absence • Se •• Ca.te. Dal. of death. gaU·bladder and 

Condition of the bil. IIIld the gall·bladder. of cholera examination of 
vibrio io th. bile. 

bile. '" 
-

77 M. Hindu pilgrim 14th July 1913 . . 2.th july '9'2 ... Enlarged 7 x 2i thin (full of dark bile) healthy -,8 F. Ditto ... Ditto Ditto ... Dark green Ruid; healthy ... .. . + 
19 F. Ditto '" Ditto ... Ditto . . Dork tarry; bealthy ... .. ... + 
80 11'. Ditto '" Ditto ... Ditto ... Uark Ruid; healthy ... ... .. . -
81 M. Ditto ... Litto ... Ditto . " Ditto ... . .. ... + 
82 p\. •• Ditto ... Ditto ... Ditto ... Ditto ... . .. - (Sterlle-.) 
~3 M. Ditto ... Ditto .. Ditto ... Clear yellowish slIghtly Ruid ,-congested ... - Do. 
84 M. Ditto ... ('hto ... Ditto ... Dark fluid, healtby 

'" ... ... - Do. 
85 M. Ditto ... Ditto ... DLtto ... Ditto ... .. . .. . + 
86 M. Dilto ... Ditto Ditto ... Slllall contracted; wall congested and adherent - Do. 

to IiY!'r somewhat thickened contains light 
brvwn RuiJ. 

87 F. Ditto ... 15th july 1912 ... 25th July 1912 .. . Dark tarry. healthy ... ... '" - Do. 
SR F. Ditto ' .. Ditto ... Ditto ... Dark Ruid, healthy .. . .. . + 
89 F. Ditto '" Ditto .. Oitto ... Uitto ... ... 

'" - Do. . 
go 11'. Ditto ... Ditto ... Ditto . .. Dark tarry. bealthy ... ... 

'" + 
91 M. Ditto ... Ditto ... Dhto .. . Dilto ... ... - Do. 
g2 M. Ditto '" Ditto .. Ditto ... Thick tarry, healthy ". ... . .. - Do. 

93 M. Ditto ... Ditto . .. Ditto '" D.stended with light browo hlle healthy ... - Do. 

94 M. Ditto ... Ditto ... Ditto Dar k green fluid. healthy - ... - Do. 

9S M. Ditto ... I)jtto ... Ditto Light brown fluid I three gall slones •• .. . - Do. 

96 M. Ditto ... Ditlo Ditto ... Thick tarr) ; healthy ... .. .. . - Do. 
97 M. Ditto ... Ditto ... Ditto ... Green larry. healthy ... .. . ... + 
98 M. Ditto '" Dltlo ... Ditto ... Dark tarry, healthy ... ... ... - Do. 
99 M. lJitto ... Ditto . .. Ditto ... Dilto ... .. . ... - Do. 

100 F. Ditto ... Ditto ." Ditto ... Filled up witll two large gall stones; hile eleap- - Do. 
ed ID remoYlng it. 

101 F. 01110 ... Ditto ... Ditto .. Green fluid, healthy '" . .. ... + 
JO:ll F. Ditto ... Ditto .. Ditto ... Thin Ou.d hlle; health1 . .. . .. + 
103 M. DiVo ... Ditto ... Ditto ... Dark larry; healthy ... ... . .. - Do. 
104 M. Ditto ... Ditto ... Ditto ... Dark brown, healthy '" ... . .. + Do. 
lOS M. Ditto ... Ditto '" Ditto ... Dark tarry. healthy ... ... . .. - Do. 
s06 M. Ditto ... Ditto ... Ditto ... 0.110 . .. ... .. . - Do. 
107 M. Ditto ... Ditto ... Ditto ... Dark hrown i healthy ... ... . .. - De. 
108 M. Ditto ... Ditto ... Ditto ... Very thick tarry; health, ... .. . - Do. 
'09 M. Ditto ... a6th jul)'1911 ... a6th Jul)'19U ... Dark green; healthy '" .. . .. . - Do. 
110 M. Ditto ... Uitto ... Ditto ... Dark fluid; healthy ... .. . .. . + 
III F. Ditto ... Ditto ... Ditto ... D ark brown; healthy ... . .. ... - Do. 
1I:l1 F. Ditto ... Ditto Ditto - Dark tarry i healtby + 

... ... ... .. . .. . . 
113 F. Ditto ... DLtto ... Ditto - Dilto ... .- '" - Do. 
114 M. Ditto ... Ditto ... Ditto ... Yellow; wall intensely Congested throogboat .. . • 
115 M. Ditt() '" Ditto ... Ditto ... Dark tarry; wall health, ... ... - Do. 
116 M. Dilto ... Ditto ... Ditto .. . Ditto . .. ... + 
117 M. Ditto ... Ditto ... Ditto ... Dillo . .. ... - D •• 
118 F. Ditto ... Ditto . . Ditto ... Yello. ,reen; wall coogested in patcbes . .. + 
119 F. Ditto ... Ditto ... Ditto ... Tarry hlack; wall healthy ... . .. - Do • 
uo F. Ditto ... Ditto - Ditto ... Ditto ... .. . + 
121 F. Ditto ... 27th JulYl9U - 17th JnlYl911 ... Yellow j health, ... ... ..·1 - De. 

:ISSDE 



6 

Date ot removal 01 Prese Dee 0:l.r 
No. Sex. Caste. Date of death. gall·bladder and Condition of the bile and gall·bladder. ~baenee of cho 

examina tion of bile. vibrio in bile. 
a 

-
Uri F. Hindu pilgrim ... 27~h July 1912_ .. , 27tb July 11112 ... park tarry; healthy . .. '" ... + 

123 F. Ditto ... Ditto ... Ditto .- Ditto ... ... . .. - (Sterile.) 

124 F. Ditto ... Ditto .. , Ditto .. . Brown liquid; healthy ... ... ... - Do. 

1lI5 F. Ditto ... Ditto ... Ditto ... Brown viscid; healthy ... ... . .. - Do. 

Ditto 
~ 

Ditto Ditto 1116 M. Ditto ... ... ... ... . .. . .. + 

127 M. Ditto \ ... Ditto ... Ditto ... Dark tarry; healthy .. . ... ... - Do. 

u8 M. Ditto ... - Ditto ... Ditto ... flark green; healthy ... .. . ... - Do. 

129 M. Ditto ... Ditto ... Ditto ... Brown fluid; healthy . .. ... . .. - Do.~ 

130 M. Ditto ... Ditto . .. Ditto ... Dark tarry; healthy . .. ... ... - Do. 

131 M. Ditto ... Ditto ... Ditto . .. Ditto ... .. . ... - (Olhercol.) 

132 M. Ditto ... Ditto ... Ditto . .. Dark brown; healthy . .. ... .. . - (Sterile.) 

133 F. Ditto ... Ditto ... Ditto . .. Dark tarry; healthy ... ... .. + 

134 F. Ditto ... Ditto ... Ditto . .. Dark brown; healtby ... ... .. . + 

135 F. Ditto ... Ditto ... Ditto . .. Dark tarry; healthy ... .. . . .. - (Sterile.) 

136 M. Ditto ... 26th July 1912 ... 28th July 1912 . .. • Ditto Do . ... . .. ... -
137 M. Ditto ~. Ditto ... Ditto . .. Dark brown, tarry; healthy . .. ... - Do. 

138 M. Ditto ... Dilto ... Ditto . .. Dark tarry, heallhy ... . .. .. , - Do • 

139 M. Ditto ... Ditto ... Ditto ... Dark green tarry; healthy ... ... - Do. 

140 M. Ditto ... Ditto .. Ditto ... Ditto ... . .. - Do. 

141 F. Ditto ... Ditto ... Ditto ... Ditto ... ... - Do. 

142 M. Ditto ... 29th July 1912 ... 29th July 1912 ... Dark tarry j healthy ... .. . - Do. 

143 M. Ditto ... Ditto ... Ditto '" Ditto ... ... ... - Do. 

144 M. Ditto ... Ditto ... Ditto . .. Ditto ... .. . . .. - Do. 
~ 

145 M. Ditto ... Ditto ... Ditto . .. Ditto .. . .. + 

146 M. Ditto ... Ditto ... Ditto - Dark green; healthy .. . .. . .. - Do. 

147 M. Ditto ... Ditto ... Ditto . .. Dark tarry j healthy ... .. . . .. - Do. 

148 M. Ditto ... Ditto . .. Ditto ... Dark yellow; healthy ... ... .. . - Do. 

149 M Ditto ... Ditto ... Ditto ... Dark brown; healthy ... .. . .. . + 

r50 F. Ditto ... Ditto ... Ditto ... Dark tarry I healthy ... . .. .- + 

151 F. Ditto ... Ditto . .. Ditto . .. Dark green; healthy ... ... .. . + 

15~ F. Ditto ... Ditto . .. Ditto ... Dark tarry; healthy ... ... . .. + 

153 F. Ditto ... Ditto ... Ditto . .. Dark fluid; healthy ... ... . .. - Do. 

154 F. Ditto ... Dittl) ... Ditto '" Yellow f1u,d , inRamed ... ... . .. + 

ISS F. Ditto ... Ditto ... Ditto . .. Dark tarry; healthy . .. ... .. . - (Other col.) 

156 F. Ditto ... Ditto ... Ditto ... Very dark tarry; healthy ... . .. - (Sterile.) 

157 M. Ditto ... Ditto ... Ditto 'M Dark tarry; healthy . .. ." ... -
158 M. Ditto ... Ditto ... Ditto ... Ditto ... ... . .. -
159 M. Ditto -. Ditto ... Ditlo ... Dark green, h~altby ... ... .. . -
160 M. Ditto ... 31st July 19111 ... 31st July 1912 ... Dark brown ~uld; wall greatly thickened and + 

inflamed. 
161 M. Ditto ... Ditto ... Ditto ... Pale green very fluid; 2 gall .tonel j wall healthy .. 
1611 M. Ditto ... Ditto ... Ditto ... Dark tarry; healthy . .. .. . ." - (Other col.) 

163 F. Ditto ,M Ditto ... Ditto ... Dhto ... ... ... -
164 M. Ditto ... Ditto ... Ditto ... Dark green fluid; healthy ... . .. + (Sterile.) 

-
16S F. Ditto ... Ditto ... Ditto ... Dark tarry bile i healthy ... . .. - Do. 

-166 M. Ditto ... Ditto .. Ditto ... Ditto ... .. . + 
, 

167 M. Ditto ... Ditto ... Ditto . .. Di-to ... .. . - Do. 

168 M. Ditto ... Ditto ... Ditto .. . Yellowish fluid; healthy ... ... - (Otber col.) 
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~ 0- • 

-LV\} . 
I Date of remonl of Presence or 

'10;+' Sex. Caste. Date of death. gall·bladder and Condition d the bUe and the gall·bladder. absence of choler 
examination of bile. VibriO in bile. 

a 

, 

- -
169 M. Hindu pilgrim ... lit August 1912 ... 1St Augnst 1912 .- Brown fluid bile; healthy ... . .. - (Other coL) 

110 M. Ditto ... Ditto ... Ditto ... Dark tarry; healthy .. . ... ... .- (Sterile) 

11' M. Ditto ... Ditto ... Ditto ... Ditlo ... ... + 
112 M. Ditto ... Dittc. . " Ditto ... Dark green fluid, healthy .. . ... + 
113 M. Ditto ... Ditto ... Ditto ... Viscid green bile; healthy .. . ... + 

114 F. Dilto ... Ditto ... Ditto .. Brown fluid; congested ... ... ... - Do. 

115 M. Ditto ... Ditto ... Ditto ... Dark green viscid. healthy ... ... + 
1,6 F. Ditto ... lind August 1912 ... ~nd August 1912 ... .park brown fluid. healthy ... ... + 
111 F. Ditto ... Ditto ... Ditto .. Green fluid, healthy ... ... .. . + 
1,8 M. Ditto ... Ditto ... Ditto . .. Dark tarry bile, healthy .., ... - Do. 

1'9 F. Pitto ... Ditto ... Ditto .. Yellow VIScid (somewhat). iutensely congested ... + 
180 F. Ditto ... 3rd ,o\ugud 1912 ... 3rd AugllSt 1912 .. . Dark tarry; healthy - ... ... + 
181 M. Ditto ... Ditto ... Ditto ... Ditto .. . ... - (Sterile.) 

l82 M. Ditto ... 4th Augu~t 1912 ... 4th August 1912 ... Dark brown viscid ; healthy ... . .. - Do. 

183 M. Ditto ... Ditto ... Ditto . .. Dark tarry; healthy . .. ... .. . - Do. 

,P4 M. Ditto ... Dilto ... Ditto , . Ditto ... ... ... - Do. 

185 M. Ditto ... Ditto ... Ditto ... Dark brGwn viscid, healthy 'w ... + 
186 F. Ditto ... 5th Augest 1912 .. - 5th August 1912 .. , Green fluid, h.althy ... ." ... + 
IS, M. Ditto ... Ditto .. Ditto ... Browu fluid, healthy .. ... . .. - (Sterile.) 
188 M. Dhto ... 6th August 1912 6th August 1912 ... Da~ tany , healthy .. ... ... - Do. 
18g M. Ditto ... Ditto .. , Ditto ... Dark Ruid bile, healthy ... - Do. 

190 F. Ditto ... Ditto ... Dilto ... Dark green bile, congested ... .. . - Do. 

191 F. DItto ... Ditto ... Dllto ... Dark colenr bIle, healthy .. . . .. - Do. 

192 M. Ditto ... ,Ih August Igu ... 7th August 1912 ... Dark brown, healthy . .. .. . .. . - Do. 

193 M. Ditto ... Ditto ... Ditto .. Dark fluid, healthy ... ... .. . - Do. 

194 M. Ditto ... Ditto. ... Ditto ... Tarry"bile; healthy . .. .. . - Do. 

195 M. Ditto ... 8th August 191:1 .. 8th August 1912 ... Dark tarry bile, healthy ... .. . - Do. 
19() F. Ditto ... gth Au~ust Ig1:3 .. 9th August 1~12 .. FlUId dark; healthy ... . .. . .. - Do. 

197 F Ditto ... Ditto ... Ditto ... Dark brown; healthy ~ ... . .. - Do. 
J98 M. Ditto ... Ditto ... Ditto ... Dark fluid, healthy ... ... . .. - Do. 
199 M. Ditto ... Dillo ... DItto ... Ditto ... - ... - Do. 
200 M. Ditto ... Ditto M' Ditto .. Ditto ... ... ... - Do. 
101 M. Ditto ... Ditto ... Ditto . .. DItto ... ... .. + 
"0Il M. Ditto ... Ditto ... DItto . . Ditto ... .. . ...' • - (Other col .) 
::103 M. Ditto ... Ditto ... Ditto 14 gall stones, healthy . .. ... - (Sterile.) 
~04 M. Ditto ... Ditto ... Ditto ... Dark ~rry, healthy ... ... .. . - (Other col .) 
lOS M. Ditlo ... Ditto ... DItto ... Ditto '" ... . .. - (Sterile.) 
206 P. Ditto ... Ditto ... Dllto . .. Ditto ... ... .. . - Do • 
10, M Ditto ... lolh AUIust 1912 .. loth August 191::1 ... Fluid bile, healtby ... ... .. - Do. 
108 M. D,tto ... Ditto ... Ditto -. Dark Ian! ; healthy ... '" ... + 
209 M. Ditto ... Ditto ... Ditto . .. Fluid; healthy .. ... . .. - Do. 
210 M. Ditto ... Ditto ... DIUo ... Ditto . . ... . .. - Do. 
::III M. Ditto ... Ditto .~ Vitto ... Dark tarry: healthy ... .. . - - Do. , 
212 M. DItto ... 11th August 1912 ... 11th August J9U ... Dark green; healthy ... ... .. . -(Other col .) 
213 M. Ditto ... Ditto ... Ditto ... Ditto ... ... .. . -(Sterile.) 
114 ... Ditto ... Ditto .. . DItto ... Ditl:» ... ... .. . - Do • 
::lIS ... Ditto , .. Ditfo . .. Ditto ... Ditto ... ... ... - l' 
::116 ... Ditto ... Ditto ... Ditto .. . Ditto ... ... .. . .f-
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~.~~W~I~'~~ ________ ~ __________ ~ ________________________________________ ~ ________ ~ 

No. 

1117 

lu8 

1119 

220 

221 

221 

:223 

Sex 

F. 

F. 

F. 

M. 

F. 

F. 

224 M. 

:225 M. 

:227 

228 

M. 

M. 

M 

M. 

230 M. 

:231 M. 

237 

:258 

M. 

M 

1\1. 

240 1\1. 

241 M. 

243 

M. 

F 

M 

M 

F. 

11 

M. 

M. 

M. 

M. 

M. 

254 F. 

M. 

M. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

Caste. 

... 
Hindu pilgrim .. 

Ditto 

Ditto 

Ditto 

IhUo 

Ditto 

r1ttto 

Dillo 

Ditto 

Ditto 

DItto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

DItto 

Ditto 

Ditto 

D,tto 

Date of death 

ntb Augutt 1911 .. . 

I2tb August 19111 .. . 

Ditto 

Ditto 

Ditto 

13th August 19111 .. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Istb August 1912 .. 0 

Ditto 

Ditto 

Ditto 

Ditto 

Lltlo 

16tb August 1912 .. 

Ditto 

Dilto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Date 01 removal of 
gall blad ler and 

examination of bile. 

11th August 1911 ... 

12th August 1912 .. , 

Ditto 

Ditto 

DItto 

13th August '912 ... 

D,tto 

nitro 

Ditto 

Ditto 

Dllto 

15th August 1912 .. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

16th August I,}II ... 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

CondltioD of the bile and the gall·bladder. 

Green Buid i healthy 

Dark tarr, ; health, 

Ditto 

Uark brown i health, 

Dark green lIuid, healthy 

Ditto 

-

Ditto -

Ditto 

DiUo 

Dark tarry viscid i health, 

Dark lIuid i healthy 

Dark viscid i healthy 

Ditto 

Ditto 

Dark tarry i healtby 

Dark brown i slightly cODgested 

Dark lIuid i healthy 

Dark tarry; healthy 

DItto 

Ditto 

Dark BUld brown; heallhy 

Dark tarr,. ; healthy 

Ditto ... 17th Aug~t 1912... 17th August 19'. _ 

Dark tarry; healthy 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

DItto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditlo 

18.h August 19111 .. 

Ditto 

Ditto 

19th August 1912 ... 

DItto 

Ditto 

Ditto 

Ditto 

,.' 

18th ,\ugust 1912 .. 

Ditto 

Ditto 

19th August 1912 ... 

Di~to 

Dark green lIui.!; healthy 

Dark tarry; healthy 

tJlteo 

Yellowish brown; healthy 

Dark tarry; he~lthy 

Fluid brown; healthy ... 

Green Illlid ; t.ealthy -

Ditto ••• Brown Raid; congested 

20th-August 1912... :2oth August 1912... T:.rry; healthy 

Ditto 

Ditto 

21st August 19la 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto •. 

Ditto Ditto 

Ditto ... Darlr green fluId; cODgested 

21St August 19111,.. Liquid browD; healthy 

Ditto 

nitta 

Ditto 

D,tto 

Dark tarry bile; healthy 

Dark /luld ; healthy 

._ Dark brown i h~althy 

Ditto 

Ditto 

1!2nd August 1912... 22Ud August 1912 "', Dark greeD; healthy 

23rdAcgust 1911... :23rd August 1912 ... Dilto 

i 
: 

Presence or 
absence 1; •• ' 

choler. vibrlQ 
iu bile. I 

+ 

-(Stenle) I 
+ 

Do. ... 

Do. 

- Do. 

- (Other ,oj 
I 

+ 

+ 

- (Sterite.) 

- Do. 

- Da. 

Do. 

I 

I 

Do. 1, 

Do. 

Do. 

+ 

- (Other col 

- (Sterile) 

- (Other col 

Do. 

Do. 

Do. 

- (Sterile.) : 
i 

- Do. I 

+ 

Do. 

Do. 

Do. 

- (Other Col: 

- (SterIle) 

+ 

-(Other col.; 
Do. 

-(Sterile.) 

Do. 

+ 

-(Other col.) 

+ 

+ 

- (Sterile.) 
__ Do. 

Do. 

Do. 

+ 



,. 

No. Sell:. 

264 F. 

86S M. 

266 F. 

fl67 M. 

laGS M. 

1169 M. 

'70 M. 

a71 F. 

9 

Date of removal of .. 
Cacte. Date of death. g.ll.bladder and 

examination of bUe. 
CondItion of the bile aad the gall·bladder. 

Hindu pilgrim .. I 25th August 1913 ... IIsthAugust 1913 .. Light green j injected ... .. . .. 
Ditlo ... Ditto ... DItto ... Dark green fluId j healthy ... .. 
Ditto ... !17th August 1912 ... !17th August 19111 ... Dark brown j healthy ... .. . 
Ditto ... !18th August 1912 ... 28th August r912 ... Dark tarry j healtby ... . .. 
Ditto ... 30th August 1912 ... 30th August 19111 ... Yellowish brown; healtby ... ... -
Ditto ... Dilto ... Ditto ... Intensely inflamed ... .. . ... 
DItto ... ut September 1912. 1st Sel/tember 1912. Liquid greenish bile, wall healthy ... 
Ditto ... 4th September 191 I. Slh September 1912_ Intensely inllame1 ... ... ... 

From these results it will be seen that the Cholera vibrio can enter and 
develop in the bile. In the great majority of cases in "hich the comma bacillus 
was determined it was present in large numbers and in pure culture in the bile, 
showing that it had found a (>articularly favourable medium for its growth. It is 
obvious that the bile containing the Cholera vibrio in large numbers will be 
poured out into the small intestine and the organisms \\ ill gain an exit to the 
outside world with the faeces. I have determined the presence of the 
Cholera vibrio in the stool of a person who was quite healthy at the time 
but had passed through an attack of Cholera some weeks previously. 
In examining a number of cholera convalescents daily I have noted l that the 

. discharge of the vibrios may be intermittent as in the case of B. typhosus. 
Zialogoroff i has found the cholera vibrio in the stool one year after the attack. 

lhese observations have a most important relation to the epidemiology of 
Cholera because they afford a rational explanation in harmony with recorded 
facts of the mode of production of the " chronic carrier." 

In 68 cases no pathological change was observed in the biliary passages 
although the comma bacillus was present in pure culture i like the B. typhosus 
the Cholera vibrio can live in the biliary system without producing a pathological 
.reaction, although, as we shaH'see, this is not invariably the case, and interest
ing pathological changes are found in the gall-1>ladder in some cases. In typhoid 
fever the B. typhosus after circulating in the blood stream for a time, deposits 
locally in various tissues and the B. tyebosus appears to gain access to the 
biliary passages from the blood stream. In Cholera it may be that the entrance is 
from the intestine, Cholera vibrios being very abundant in the (rice water) 
contents of the small intestine, differing in this respect from the B. typhosus ; 
the observations -of -Brulloff,.s -however, already -referred to, who found the 
cholera vibrio in the blood, and, also, my own observ~tion, dealt with later in 
this paper, that the comma bacillus may occur in the lung, have to be remem
bered i and it may be sho\\n that the cholera vibrio like the B. typhosus gains an 
entrance to the bile by the blood stream. Baroni V and Ceaparie VictoriaS 
injected large quantities of cholera vibrios into the ear vein of a rabbit and they 
found them in the bile 30 minutes after injection but not in the small intestine 
till one hour after. In small doses the vibrios rapidly disappear from the circulation 
and deposit in the small intestine, appendix, and the bile. In the urine the ~ibrio 
was never found. 

It is interesting to note that the bile, from cases of cholera, in which the 
vibrio was found, is, as a rule, ~sterile-163 cases out of a total of Igo cases; 

~ An investigation of Cholera Convalescents and contacts by Majrw E. D. W. Greig. 

• Centralbl. f. Bact.. Vol., S2 H. 2 19o9. 

a C. R. Soc. de BioI. T. 12 1912, page 894· 
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of the remaining 27 cases in which the bile was found to contain other organisms 
a certain number may be accounted for by post 'morten, invasion of the bile. 
The bile, being generally sterile, will for this reason be a very suitable habitat 
for the delicate comma bacillus, as there are no other organisms to interfere 
with its growth, such as it would meet with in the intestine. It will thus be 
" protected" from other competitors. 

Pathologi~al changes in tke gall.bladder in Cholera caus.-In my previous 
researches on enteric fever in India, 1906, I noted that the B. typhosus could 
give rise to cholecystitis. Forster' of Strassburg was the first to associate 
gall.bladder complaints with the "carrier" in typhoid fever. Ledinghams• 
Droba (189;;1)4., Miller (1899)5, Brion (1910)6, Findlay and Buchanan (1906)1. 
Simion (1907)8, Dudgeon (1908)9, and other observers have recorded 
cases in connection with typhoid f~verl but the relationship of the cholera 
vibrio to pathological lesions of" the gall-bladder has received very little 
attention, Yet, both in view of the elucidation of the "carrier" question 
and the possible causal connection of gall-bladder infection with the various 
toxic sequelce met with in cholera, the subject is one of great practical 
importance. I have already referred to the work of Kulescha l Oon the gall
bladder in cholera. He records an interesting case not recognised as cbolera 
during life, but at the post mortem examination the biliary passages in the 
liver were found to be -greatly distended and filled with pus from which the 
cholera vibrio was isolated. Sections showed that there w~re other organisms 
present so that it could not be regarded as a pure vibrio infection. 

During convalescence from cholera in a few caseS" I have observed that 
pain has been complained of in the right hypochondrium; and on palpation a 
tender swelling, having the shape and position of the gall.bladder has been felt. 
This swelling subsided in a few days in each case and the patients recovered. 

In a case recorded by mell in which the patient lived for 12 days after 
recovery from the acute attack of cholera and finally died of uraemia, the gall
bladder was found to be intensely congested and the bile contained a pure 
culture of the comma bacillus. It is possible that the common fatal complica
tion of cholera, uraemia, is brought about in certain cases at least by the 
continuance of an active fOCUfI of infection in the gall-bladder, toxine being 
absorbed from it into the general circulation and giving rise to lesions of the 
kidneys and other organs. 

A point of special interest in the case above referred to was that patches of 
consolidation were present in the right lung and that smear preparations and sec
tions made from these areas showed the presence of a comma bacillus, and it must 
have gained access to the lungs by the blood stream, and the question arises 
therefore whether or not cholera is to be regarded as a septicaemia rather than a 
pure toxaemia. Including this case I found distinct pathological changes in 
the gall· bladder in 12 cases in my series in which the cholera vibrio was present 
in pure culture in the bile. 

• Scientific Memoirs, GovernmenllJf IndIa, No. 32. 

S Muench. Med. Woch. 1905, page 1473. 

3 Reports 1.. G. B. New Series No. 43. 

• Droba·Wien. KUn. Woch. 1899, page-16S1. 

• Bull. Johns. Hop. Hosp. Vol. 91 page 95· 

a Cent. f. Bakt. Abt. I. Oflg. Bd. 30. 

7 Glasg. Med. Jour. Vol. 65, page 117. 

• Klin. Jahrbuch Bd. 17, page 363' 

» Lancet, 1908, Vol. 2, page 1651. 

10 Ibid. 

11 J n the press. 
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Since recording the above case I have had an opportunity of studying 
'~n detail another case of cholera in which the gaIl·bladder showed marked 
pathological changes and the bile contained a pure culture of the Cholera vibrio. 
It may be well to give a short history of this case here :-

Name-Champa, Hindu, Female, age 55, admitted on 4th September 1912 

at 1.30 P.M., Died 9 P.M. 

State on admzssiolZ. -Patient was brought to hospital in an- unconscious 
condition. She had been attacked 3 days previously. Stools typical (rice water) 
vomitting and purging. Pulse imperceptible. She was injected intravenously 
immediately after arrival with 4 pints of hypertonic salt solution. The pulse 
became perceptible after transfusion. Permanganate was given by the mouth. 
At about 5 P.M. the pulse again became imperceptible and another intravenous 
injection of hypertonic salt solution was given, but the pulse did not improve. 
Rectal injections of normal salines were given every 2 hours. 

Post mortem exami~lion.--5th September 19~ 2. 

External appearance.--Body fairly well nourished. 

No. increase of fluid in pleural or pericardial cavities. 

Right LU1tg.--Weight 12 oz. Somewhat congested, especially the lower 
lobe, otherwise no noteworthy change. 

Left Lung.-Weight 12 oz. No noteworthy change. 

Heart.--Weight 6 oz. There is some hypertrophy of the wall of the left 
ventricle, other\\ise no noteworthy change 

No increase of peritoneal fluid. 

Liver.-Weight 2 lb. 2 oz. It is congested and somewhat friable. 
Gatl-bladder.-It is very small and shrunked i it was removed after ligature 

of the duct and a portion of the surface was seared with a. hot rod, and a pipette 
passed through the wall at the seared patch and some of the contents drawn 
off and inseminated on an agar slope. Next day this was found to contain a 
pure growth of cholera vibrio. On opening the gall·bladder there was a small 
quantity of dirty brown coloured bile. The mucous membrane was intensely 
congested and showed areas of haemorrhage in the suomucosa. 

Right Kidney.-Wieght 4 oz. Capsule is distinctly adherent and the 
substance tears on stripping it. Surface has a mottled pale grey appearance. 

On se&l;on.-The cortex is pale grey with red points i pyramids pale red 
in colour. 

Left Kidney.-Weight 5 oz. General condition practically the same as the 
right. _ 

SpZeen.-NormaJ. 

S/omac/z and intestines. -Contents of small intestine watery. 

Remarks.-ln thi:; case, also, the gaU·bladder showed marked pathological 
change and the bile contained a pure culture of the cholera vibrio. The patient 
was a female of 55 years ot age and the kidney showed the appearances of a 
lesion ot old standing and the heart showed some hypertrophy of the wall of the 
left ventricle. The toxine of cholera absorbed both from the intestine and gall
bladder acted on the already damaged organs with the result that the first ralJy 
was followed by a second and fatal collapse. The patient died on the fourth 
day after the attack. The toxine in the intestine may have been destroyed 
by the permanganate, but the active vibrios in the gall-bladder would not be 
influenced by the drug and probably produced the second fatal collapse. 

This condition of inflammation of the gaU.bladder with a pure culture of the 
cholera vibrio in the bile is one of very considerable importance, as it may 
explain some of the severe toxic complications met with in cholera after the 
acute collapse stage has been recovered from. As the toxine centre in the 
gall·bladder will nol be affected by drugs, such as permanganate. given by the 
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mouth with the object of destroying the toxine of cholera in the intestine, further" 
research on the problem of killing the cholera vibrio in the tissue of the human 
host is required. The recent advances in Chemo-therapy of Ehrlich, Morgenroth, 
and others, encourage the hope that it may be possible to obtain a chemical 
substance capable of destroying the Cholera vibrio without damaging the tissues 
of the host too severely. If such a drug were obtained it would be undoubtedly 
of enormous help in preventing the spread of cholera. Perhaps in the mean
time serum of vaccine therapy may afford a means of dealing with the vibrios 
in the tissues. 

The occurrence of the comma bacilli in the consolidated area of a lung in 
one of the cases in which the gall-bladder was intensely inflamed and the bile 
contained a pure culture of the cholera vibrio, was interesting and suggestive. 
It must have gained access to this point 1Jz'o, the blood stream. From the point 
of view of prevention of cholera, the occurrence of the cholera vibrio in the 
consolidated area of the lung is of importance because it may gain a.n exit in the 
sputl:m to the external world and the possibility of ~his occurrence must be
remembered in disinfecting the discharges of the patienf. 



ALL-INDIA SANITARY CONFERENCE-MADRAS
NOVEMBER 1912. 

AN INVESTIGATION OF CHOLERA CONVALESCENTS AND CON
TACTS IN INDIA 

BY 

Major E. D. W. Greig, M.D., D.Sc., I. M.s. On special duty for tke 
Choie)'a Enquiry 

In my research on Enteric fever in India,· I made a daily bacteriological 
examination of the stools of a number of convalescent Enteric fever cases. 

During the present enquiry on Cholera I was able to investigate the 
II carrier IJ problem in connection with the disease, and had an opportunity of 
examining stools of Cholera convalescents and contacts. During the Nutan 
Kalebar festival of Jagannath at Puri this year, it was estimated roughly that 
300,000 pilgrims assembled at Puri during the Car pulling in July 1912, and, 
consequently, the annual epidemic of Cholera was larger than in previous years, 
and this epidemic afforded valuable material for studying various problems 
connected with Cholera. 

The following table shows the monthly admission to the Cholera Hospital, 
Puri, from 1906 to 1912 (up to August) :-

Month. 1906. 1907· 1908• 19o9. 1910• 1911• 1913. 

-- I 
January ... ... ... 9 115 8 ~- 31 7 II 

February ... ... ... 30 ~5 20 9 4 8 8 

March ... ... ... 14 9 37 45 13 5 21 

April ... ... .... ~ 3 141 16 I 4 3 

May ... ... ... 5 Nil 10 3 Nil S II 

June ... ... ... 30 ~ 58 ~74 3 31 16 

July ... . .. ... 14 130 14 14 S8 28 417 

August ... ... . .. IS 23 4 2 18 3 ISS 

September ... , 
12 6 7 3 6 8 ... ... .-

October ... ... ... 9 15 13 6 14 22 
, ... 

November ... ... .. . ~2 37 7 4 II 6 . .. 
December . - ... ... S ~ N,l 3 3 Nil ... 

It will be seen from this table that the number of admissions for Cholera 
during this Car Festival (1912) was much higher than in previous years. The 
festival is held annually in June or July. 

o 

'In this paper I shall deal with the very important question of Cholera con
valescents and contacts. 

• Scientific Memoirs, Govern~ent of India, No. 32. 



Methods. 

In examining bacteriologically the stools -of convalescents and contacts the 
following technique was adopted. 

A considerable portion of the stool was placed in a flask containing 
peptone water and the flasks were placed in, the incubator for 6 hours 
At the end of this period a small quantity of the peptone water wa; 
taken up from near the surface and a second flask of petone water was 
inoculated, this was placed in the incubator at 37°C. for about 'J 2 hours: 
at this point I may observe that Crendiropoulola) in his examination of Cholera 
st~ols recomme~ded also at least J 2 hours in p.eptone water.. A sample from 
the surface of this peptone water was plated on Dleudonne medium and ordinary 
Agar by means of an L. shaped spreader as described by me in m~ research on 
E)1teric fever.lb) The plates were incubated for about 18 hours at 37 C. They were 
then examined, the same technique was adopted as in the Enteric fever research I.) 
namely, all suspicious colonies were picked up and placed in a drop of hi~h 
titre Cholera agglutinating serum (1-10,000) using a dilution of .-50 for the 
purpose. I used a serum prepared by myself by injecting intravenously increas
ing doses of the 'living cholera organisms into a rabbit, the cholera vibrio used 
f~r t~is purpose was isolated from a fa.tal case of chole~a. 1 empl,oyed, also, a 
high titre cholera serum (1-10,000) obtained from the SWISS Serum and Vaccine 
Institute, Berne, prepared under the supervision of Professor Kolle. Reacting 
colonies were subcultured and their miqrbscopic and cultural characters studied •. 
Thus each strain was tested microscopically, culturally, and biologically (serum 
sedimentation). . 

After these observations were completed I was interested to note that the 
Scientific C<?mmission of the Internation~l Sa!lit,ary Conference, Paris, 1911-12, 
recommended a procedure for the bacteriological examination. of Cholera stools 
on precisely the same lines as stated above.(d) 

Also in the case of the prisoners I took a sample of blood from each case 
in a Wright's capsule; and after the serum had separated I tested it with a 
typical ~train of the Cholera vibrio, and, also, in the case of the ., carriers, " 
with their own strain. Various dilutions were put up and the action of the 
serum was noted both, microscopically and macroscopically in the usual manner. 

Castor oiL was given to some of the convalescents and contacts before the 
examination to :determine whether or' not the recovery of the Cholera vibrio from 
the stool was facilitated thereby. 

In the case of some of the convalescents daily examinations of the stools 
were made for a fang period; this is ,im'portant for the determination of " carriers," 
since as in the Icase of enteric: fever, the discharge of the organisms in the stools
was found to be intermittent. This circumstance considerably increases the 
difficulties of determining wh~n a person is free from cholera infection. 

r ' 

Examination of Cholera Convalescents. 

In the first place I was desirous of knowing the exact number of persons 
who were discharged, from the Cholera Hospital in an infective condition, that is 
whilst excreting the Cholera vibrio in the stools. For this purpose I examined, 
bacteriologically a number of,cases which were being treated and discharged in 
the usual manner according to the routine of the h!Jspital. I examined in this way 
the stools of 30 patients and found that II of j them were still excreting the
Cholera ~vibrio at the time of discharge from hospital and were, therefore, highly 
inf.ec.tive. 

(ta) R~port Sur L' examen des Selles des VoyageufS provenant des pays infectes de Cholera. J912., 
Conseil Sanitaire, Maritime et Quarantenalred. Egypt. • 

(6) Report ~n the methods employed in the campaign against Typhoid fmr in Germany. Greig, Jourr 
R. A. M. C. Volume VI. February 1906. ' 

(e) l1Jitl Greig. 
(d) Bull. -de L'offic. interIT.-d'Hyg. publ .. Bd. 4- 1912, No. 20 
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The following table shows the name, age, sex, caste of patients, the date of admission to)l~sPital, 
the date of discharge from hospital, the dates of bacteriological examination of the'stools and the 
r'lrestnce or absence of the Cholera vibrio in the stools :--

... PreseDC8 or 

Date of examinatloD Character abseDce of 

No. Name. Age. Sex. Caste. Date of admissioD. Date of discharge. of s,ooL of cholera 
stool. yibrio iD 

stooL 

1 S hlmacharaD ••• 32 M. H. 20th July 1912 ... 113rd July 1912 .M 22Dd July 1912 ... Liquid ... -, 

~ MaiDabewa .. , 55 F.· H. Do. 115th Jul,I912 ... ~4th July 1912 M. Liquid ... + 

3 Lakmidas .M 40 M. H. 18tb July 1912 .. , 2ad August 191~ ... Do. ... Semifluid ... -
4 ADchi .. , 12 M. H. 191h July 191~ ... 25th July 1912 ... 25th July 19111 ... Liquid . .. -
5 Mahadaya ... 45 F. H. 113ed July 19111 ... 27th JUl,I912 .- 26th July 19111 ... Do. . .. -
6 Rakhaldas ... 40 M. H. 116tb ]al'19111 ... 3rd August 1912 ... 27th July 1912 . .. Do. .. . -

. , Tarabewa ... 42 F. H. 26th July 1912 ... 29th July 1912 .., 28th July 1912 ... Do. ... + 
, 

8 B.DatS ... 28 M. H. 23ed July 1912 ... 30th July 19111 . .. 29t h July 1912 ". Do. ... -
9 Blbaran Das ... 25 M. H. 25th July 1912 ... Do. ... Do. ... Do .. . -

10 Bhupa SiDgb ... 115 M: H. 18th July 1912 ... 4th August 1912 ... Do. ... DO. ... -1St August 1912 ... Fluid . .. + 

II Laksmi ... 45 M. H. 18tb Jul,1912 ... 2Dd August 1912 •• 29th July 1912 ... Do. . .. + 
.. 

13 Iswari - 12 M. H. ... ... 4th August 1912 ... Do. ... Do. ... + 
4tb August 19111 'M Do. ... + 

13 Wari Bi ... 38 F. H. 1I8tb July 1912 ... 2Dd August 1912 .n 311t July 1912 ... Do. .. . -1St August 19111 ... Do. .. . -. 
14 Tbakur Das ... 40 M. H. 28tb Jul,I912 ... IlIt August 1912 ... 31St luly 19111 ... Do. ... -

1St August 1912 .- Do. '" -
IS Buudna ... 16 M. H. 1I9th Jul,lglll ... 4th August 1912 ... 31St July 1912 ... LiqUid .M -Jed August 1912 ... Do. - -
16 Gopal PaDda ... 35 M. H. 2!1lh Jul, 1912 ... lit August Igl2 ... 3ist JUl,I912 ... Fluid .. . -
I, SUDgaDi - 40 M. H. 27tb jul, 1912 ... Do. ... Do. ... Soft '" -
18 Sibram ... 32 M. H. lIStb Jul,I9111 .. 4th August 1912 '" 311t July 1912 ... Do. '" -1St August 1912 ... Fluid ... -
19 B. K. Mukerji - 36 M. H. 30tb JUl,I9111 ... lit Augast 19111 . .. 1st August 19uI ... Do. - -
10 Kurpa ... 32 M. H. 291b jul,I912 ... 6tb Augast 1912 .M lIDd August 1912 ... Do. ... + 

5tb August 1912 ... Do. ... + 

U BramaDando ... 311 M. H. Do. - 4tb Auglllt 19141 .. 2nd Angust 191 .... Do. . .. + 
4th August 191- ... Do. ... + 

22 Rames",ar ... -5 M. H. Illth JUl,191. ... 8tb August 1912 .. . 3rd August 1912 .- Soft - + 
6tb August 19111 .- Do. ... + 

-3 Jumma DaSl ... 45 M. H. 2nd August 191 .... 6tb August 1911 .M 4tb August 1912 ... Fluid ... -SIb August 1912 ... Do. ... -
S4 SlldarsaD .- 39 M. H. Do. - 5tb August '912 ... 4tb August 1912 ... Do. ... + 

Stb Aogust,J912 ... Do. ... + 

-5 Ruki .. 35 F. H. 19th jultl91. • M 6tb August 19111 ... 5th August 19111 ... Soft ... -
lIS Sukbali ... 60 F. H. 20lb Ju11 1912 ..- 6tb August 1912 .. sth August 1912 - Fluid .- + 

• .., IIIIId M. 60 F. H. 22ud JulYl91a - 3rd August 19111 .- :Jl'd Angust 1912 ... Soft - + 

as NaraiD - So M. H. II til Angust 19111 •• IStIi August 1912 _ 18th August 1912 ... Fluid - -
119 Rajaai ... 42 M. H. 12th August 191._ Do. - Do. m Do. ... -
30 ChIDta ... So M. H. 15th Aagust 1912 ... Do. Do. Do. 

~ -- - ... 
. -

/ 



From this it will be seen that 3'6 per cent. of the cases were discharged from 
the Cholera Hospital in an infective condition; it is impossible from an ordinary 
medical examination to say whether or not a patient is infective j it requires 
-special facilities and specially trained observers. 

The full significance of this observation will be appreciated when we remem
ber that these pilgrims after discharge from hospital return by train at once to 
their homes, which are scattered all over India. \ 

The following table' shows the various places in India from ;hich pilgrims 
treated in the Cholera Hospital. Puri, came and to which they returned on dis
chawe and in each case the numbers treated for cholera during July and 
August 1912:-

I 

Place. Number. Place. Number. 

Cuttack ... ... 38 Brindaban ... ." 4 

Rai Barei1l¥ ... .. . 4 Puri ... .. . 94 . ' 
Bharatpur (U. P.) ... :& Ajoygar ... .. . 4 

Cawnpur ... ... 81 Purulia ... .. . 2 

'Gaya ... . . 5 Hardoi ... . .. 3 

Faridpur ... . .. 1 Usnatbag ... . .. 1 

Rima ... ... 19 Khalikot (Madras) ... 3 • 
Indore ... ... 3 Gazipur ... .. . I 

Punjab ... . .. I Mungee ... ... I 

Jaunpur ... ... I Ranchi ... I ••• 10 

Monghyr 3 Ballia 
. 

2 ... ... . .. . .. 
I 

Gwalior ... . .. 18 Joypur (C. P.) ... ... 5 

Al1ahabad ... ... 3 Sahabad .. . ... I 

Sitapur ... ... 3 Midnapur . .. ... 23 

Rewah ... . .. 9 Fatepur ... .. . 3 

Muzaffarpur ... ... 5 Nababganj ... .. . 5 

Ajodhya (Oudh) ... 3 Bankura ... . .. I 

Agra ... . . 4 Arrah ... ... 4 

Damoh ... ... :& Gorakhpur ... ... 3 

Lucknow ... ... I Bidpur ... ... I 

Murshidabad ... ... 5 Howrah ... .. . 3 

Sambalpur ... ... 2 Hugli ... ... 4 

Bhilsa ... ... 2 Durbhanga ... ... 4 

Gonda ... . .. 5 Jhapal ... - • 
Mirzapur ... . ... 4 I Aeedny ... .. . :& 

Bhagalpur ': .. ... 3 Pachora ... .. . a 

Jubbalpur ... ... 7 Athmalik State ••• ... I (Orissa). 
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Place. Number. Place. Number. 

Madura 3 Calcutta' 4 

Faizabad Hindoi 2 

Aligunj Panipat , .. I 

Madras I Seetap_ur 

Chapra 2 I Pryag ... 2 

Jhansi 3 Chandannagar ... 1 
I 

Banda 2 \ Fusunga 

Birbhoom 6 . Mahiraj~anj ! 

Charkhai Sirai I 

Jhelum 1 Patna 2 

Tipparah I Basti 

Champaran 1 Mymensingh 2 

Sagar 3 Husunga I 

Tonk Jessore I 

Kustea Balasore 2 

Diryambo l __ 2 Sulang I 

Rampur State Narsingpur (U. P.) I 

Sylhet I Berampore 5 

Bezwada (Madras) 2 Nipania (U. P.) ;z 

Gurdaspur < •• I (U. P.) Bhopal 4 

Jhansi 2 Ahmednagar 

Dhenkanal I (Orissa) ... Delhi 2 

Husmgabad I Rangpur 2 

Rajputana 2 NasSlk 2 

Aligarh 2 Chltrakol • 
Bhairaj 3 Benares 3 

Khandapara 3 (F eudatory 
State). Sllana 

Khendwa I Narsmgpur State 2 (Feudatory). 

Kujur - Pratapgarh ... . 2 

Ajmir Ganjam 3 

N ayagarh State ... 4 (Feudatory) Banklpur , 
Surat I 

A study ot this table shows the very wide distribution of the points in India 
to which these convalescent pilgrims go after discharge from hospital; and. 
consequently.~the dissemination of the Cholera virus throughout the length and 
breadth of India is taking place, because as we see a number of the Cholera 
convalsecents harbour the Cholera vibrio and are still infective at the time they 
leave Hospital and embark in the train for their homes, which they reach in a few 
days at most. 

65 
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In order to give a more vivid impression of the distribution of the points in 
India to which Cholera convalescents go from Puri, I have constructed a sketch 
map which shows some of the more important places to which Cholera convales
cents from the Hospital at Puri went. 

To give some idea of enormous numbers of persons movin~ to and from 
Puri during the Car Festival, I give the figures showing the amvals and depar
tures by train d~y by day during the month of July 1912• 

In addition to the pilgrims who came by train a large number also poured 
into Puri by road. The population of Puri is roughly 50,000. It is estimated 
that at least 300,000 pilgrims were present on the day of the Car pulling. 

The following table shows the number of pilgrims who arrived at and 
dewrted from Puri by train during the festival of Nutan Kalebar in the month of 
Jult 1912 :-

Daile. Arrival. Weekly total. Depart.re. Weekly total. Remarks. 

. 
1st ... ... ... ... 938 ... 53S .. . 
2nd ... ... ... ... 1,136 .. . 493 ... 
3rd ... ... ... ... 951 ... 393 . .. 
4th ... ... .K ... 1,120 ... 530 '" 
5th 

... 
483 ... ... ... ... 1,005 ... . .. 

6th ... ... • K ... 1,184 ... 435 .. . Arrival of lpe. 

l,s08 
cial tralna. 

7th ... ... . .. .K 7,84a 502 3,3511 

8th ... ... ... - 2,325 ... 369 ... Two. 

gth ... ... K' .n 3.075 ... 558 
'" Three. 

loth ... ... ... ... 40770 ... 408 ... Four. 

11th ... ... ... ... 6,419 .. . 405 ... Four. 

12th • M ... ... ... 10,804 ... 449 ... Nine. 

13th ... ... . .. ... '1S~7S . .. 483 .M Eleven.. 

14th ... ... ... ... 
- 16,946 ~,"4 350 3,023 Niol:. 

15th ... ... ... ... 24,663 - 300 OK Eleven. -
16th ... ... ... ... 20,85. ... 10,240 ... 
17th ... ... .. . ... 14,896 ..... 17,67S ... 
18th ... n • ... ... 3,181 ... 15,140 ... 
19th ... ... . " ... ,,108 ... 14,2g5 ... 
IIOth ... '" ... ... :1,183 ... 13,965 ... 
lust ... ... ... ... :I,aPS 70,110 11,621 83,743 

lInd H. H. ... ... 4;589 ... 12,585 ... 
2SM ... ... ... 

• 
... "'56 . " 2,211 ... 

24th ... ..• ... - 3,II1S .. , 5,548 '" 

15th ... ... ... ... 1,216 • n 5,520 ... 
26th ... ... ." . " 1.234 n • +0896 ... 
17th ... ... .. . ... 1,014 ... 4f071 .1. 

18th ... ... ... n • 1,043 16,311 2,561 37,391 

19th ... ... ... ... 1.540 ... 1,.p7 ... 
\ • - ... - .. - 1.541 ... 1,1110 -

:sHIt n. - - _. 
1,530 4,fiI::l -,347 G.684 --10--

Grand total ... ... -590149 ... 13J,6g8 
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In the next place I endeavoured to determine the dur~tion of the infectivity 

of persons recently recovered from Cholera, and for this purpose I was fortunate 
enough to have the opportunity of studying an epidemic in a jail, and, conse .. 
quently, I was able to keep up my daily bacteriological observations for a pro
longed period which 1 could not have done amongst the free population. A. 
Table in the appendix to this paper gives the name, age, caste, sex of prisoners, 
date of attack by cholera, the dates of examination, the body weight, the pre
sence or absence of cholera agglutinins in the blood, and the presence or absence 
of the Cholera vibrio in the stools. 

Examination of Cholera Contacts. 

I examined a number of healthy men in contact with Cholera cases in hos
pital. As these p-ersons were attached to the Cholera flospital as temporary 
staff they formed more suitable material for the observations than a constantly 
moving population here to· day and gone to·morrow. 

I examined ~7 persons Eresenting no signs of disease and found 6 persons 
excreting the Cholera vibrio in the stools. 

The following table shows the name, age, sex, caste,- occupation of con
tacts, date of examination, the character of stool, and the presence or absence 
of the Cholera vibrio in the stool :-

I Presence 

Caste. Date of examination Character or absenc 
No. Name. Age. Sex. Occupation. of stool. of of cholera 

stool. Ylbnoin 

e 

stooL 

1 Anti ... 25 M Sweeper ... 2ard July 1912 ... Farmed ... -
27th july 1912 ... Do. '" -
3rd August 1913 ... Do. '" -
7th August 1913 ... Do. ... -

2 Madna ... 23 M H Ward attend. 23rd july 1912 ... Do. .. -
IIn~ 

25th July 1912 ... Do. , .. + 
29th july 'P12 ... Do. .- 4-

3 Bidi as M H Sweeper ... 24th july 1912 . .. Do. '" -.. Sanninaik ... 40 M H Do. ... 14th july 191~ ... Do. ... ... 
25th july 1912 ... Do. ... + 
28th july 1912 ... Do. . .. + 

~ 

2nd Aurust 1913 ... Do. ... + 

3rd August 191a _ 00. '" -
S ShodllY • 0 29 M H Do. ... 24th july 1912 ... Do . ... . .. 

18th july 1912 ... Do. ... ... 
C5 Shanto ... 23 M H 00. . .. 24th July 1912 ... 00 • -'" 

29th July 1912 ... Do. ... -
1 Nuchi· ... 40 M H Do. ... 25th )uly 191:1 Do • + H' ... 

26th jilly 1912 ... Do. -. + 
/17th july 1912 ... 00. ... + 
lad August 1912 ... Do. m + 

a Rajan ... M H 00. ... 25th july 1912 . .. Do. --9 Madna ... 3$ M H 00. , .. 15th 1ul" 1913 00 • -M' M' 

2nd August 1913 ... 00 • ... 
7th August 11/J2 Oft Do. ... -10 .,rjun ... 40 H H Do. - 25th july 1911 Do • ... - ... 

II Felao ... 30 M H 

I Do. ... 25th July 1912 Do • -... ... 
II Pillai - 40 F H 00. ... 26th July Igl2 Do. -... ... 

• . • .!!e ap~ q~:te healthy So he left hIS employment at the Hospital on August 1St, It was ascertained that he was 
SICk With lever and dysentery from loci to lIst August. He returned to cluty io the Mu"c.pahty 00 August uod. 
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Presence 
Date of euminatioD Character of or absence 

No. Name. Age. Sell. Caste. Occupation. of stool. stool. of Cholera 
vibrio III 

stool. 

13 Rahchi ... 50 F H Sweeper ... 26th July 1911 ... Formed ... -
'4 Chuai ... 40 F H Do. .. Do. ... Do. . .. -
'5 Magia ... 35 F H Do. ... Do. ... Do. M' -
• 6 Wolimini ". 42 F H Do • Do. - Do. .. ... ... -
'1 Sreemati ... 50 F H Do. . .. Do. ... Du. ... -

\18 SODai ... 30 1\1 H Do. ... 27th July 191~ ... Soft ... -
7th August 1912 ... Do. ... -

19 Manna ~. 30 M H Do. ... 29th July 1911 ... Formed M -
29th July 1913 ... Do. .. . -. 

20 Bidya ... 28 M H Do. ... 27th July 19'2 ... D~. ... -
28th July 1912 ... Uo. . .. -

21 Fatr. - 30 1\1 H Do. ... 29th July 19'2 .. Sort . .. -
2nd August 19' 2 'M Do. .. -
3rd August '912 ... Do. ... + 
7th August 1~la _ Do. ... + 

22 Bldamag ... 35 M H Do. ... 29th July 19'2 ... Formed ... -
:13 Chandra, (a) .. 40 M H Ward attendant laoth July 1912 ... Do. .., + 
24 Bhutto p. 30 M H Sweeper ... Jrd Augult 1911 .. Do. .. , -
25 Hurry ... 40 M H Do. ... 7th August 1911 ... Do. ... -
:16 Kandle Daik ... 38 M H Do. ... 7th August 1912 ... Do. .. . -
27 Bhubu nlUk ... 30 M H Do. . .. 7th August 1912 ... 1)0. ... + 

In considering these observations it will be convenient to discuss each 
group. 

(/) Cholera cases discharged from hospital while still infective.-From a 
study of the results of the investigation of the cases it will be seen that the 
bacteriological examination showed that the Cholera vibrio was being excreted 
in the slools of about one-third of the cases examined. When it is remembered 
that these infective Cholera convalescents in most cases left Puri at once by 
train and, as has been shown, their destinations are scattered widely over India, 
the gravity of this factor in the propagation of Cholera will be obvious. Further, 
it has also to be taken into consideration that although a certain nuruber of these 
cases may cease in a short time to excrete the Cholera vibrio in the stools, 
1/ temporary Cholera foci," yet amongst them there are others, "chronic 
carriers," who will go on excreting intermittently the organism for long periods 
and act as "permanent foci of infection." As I have shown,(b) the comma bacillus 
in about one-third of the cases of Cholera gains an entrance to the gall-bladder, 
where it finds all the conditions favourable for its prolonged life. Such indivi
duals are especially dangerous because they are reservoirs of the Cholera virus; 
and they bear the same relation to Cholera as the big game of Africa do to 
Nagana. These" carriers" enable the Cholera vibrio to maintain its existence 
by protecting it and afforrling it suitable conditions for its life. It is obvious 
that the detection of these healthy cr carriers" is all-important. In discussing 
the daily observations on convalescent prisoners, I shall return to this point again. 
In the light of the fact that the comma bacillus can live in the gall-bladder pos
sibly for long periods and is excreted into the external world in the fceces, some 
unexplained'difficulties in the epidemiology of Cholera are cleared up. Further, 
when we keep before us such a table as the above showing the widely separated 
points in India to which infected individuals return from the Puri pilgrimage and 
mix freely with their fellows, the wide incidence of the disease in India is not to 
be wondered at. These facts show the great, but I trust not insuperable, 

(a) Became an acute case of Cholera and died 23rd July 1912. 
(b) An investigation on the occurrence of the Cholera \ibrio in the bilrary passages. 



difficulties which have to be faced in dealing with the problem bf the prevenlion 
of Cholera. 

De\'ecchi, Band Randone, Fr.(a) have found that in 115 Cholera convales
cents examined bacteriologically, the duration of the vibrio in the stool variea 
between a minimum of two and a maximum of 35 days j and in 57 healthy 
contacts the duration varied between a minimum of two and a maximum of 
13 days. , 

The International Sanitary Conference at Paris (1911) report(b) that the 
duration of the excretion of the vibrios by the Cholera carrier is as a rule short (2 
to 3 weeks) : exceptionally it lasts to 12 months. The excretion is irregular: and 
there are bacilli free intervals of 8 to 12 days. This is in agreement with my 
own observations. 

2. The .daily examination over a prolOt/ged perz"od of the stools of p,., .. 
soners convalescent from C~o'era.-In my research on Enteric fever in India(c) 
I carried out a number of daily bacteriological observations on Enteric conva
lescents and found that a certain number of them continued t6 exerete the B 
typhosus intermittently for prolonged periods. In the case of Cholera I find that 
although in the majority or cases the excretion appears to cease very shortly 
after the acute attack, yet in 3 cases out of I I examined daily for a considerable 
period the Cholera vibrio was foun~ at intervals in the stools for longer periods. 
As I have shown,(d) infection of the bile by the comma bacillus occurs in about 
one-third of th.e Cholera cases, a lower percentage than in Enteric, and, probably, 
a rower percentage of "chronic carriers" will be found in Cholera than In 
Enteric fever, but the enormous number of cases of Cholera in India has to be 
taken into account, and further as therapeutic methods improve and a higher 
percentage .of cures is attained, the number of" carriers" will increase. The 
reduction of mortality is undoubtedly to be aimed at, but, from the point of view 
of the community at large, having regard to the increaseJ production of Cholera 
" carriers" produced thereby it is not an unmixed blessing, at least in the 
present state of our knowledge of methods of prevention of Cholera. In cases 
Nos. 3 and 26, appendix, in which the prolon~ed excretion of the Cholera vibrio 
was noted .there were long intervals, as in Enteric fever, in which the stools 
remained free from Cholera vibrios. Castor oil was given on several occasions 
but did not appear to have any effect on the excretion of the comma bacillus. 
A.n interesting point was the detection on several occasions in the stools, both of 
the" carriers" and the II non-carriers," especially when these were loose, of 
other vibrios, these, however, did not react with a high titre agglutinating serum; 
such forms might easily mislead an inexperienced worker and, indeed, before the 
biological test was introduced some of these forms might have been mistaken 
for the Cholera vibrio by experienced observers. I t is interesting to note that 
the International Sanitary Conference, Paris, 1911 (e), refer to this difficulty. 
Bernhardt, George( f) also deals with this point. Crendiropoulo(g) is disposed 
to regard the finding of non-agglutinating vibrios in the stools of persons coming 
from areas where Cholera is epidemic as sufficient evidence to place the 
" carrier" of such organisms under suspicion. This view, however, requires 
confirmation. 

Examinalt"on of the tlood 0/ Choleracon'Dalescenfs.-l tested the blood of all 
Cholera c~nvalescent prisoners. 1 obtained V~!y interestin~ results, namely~ 
the two prisoners, Cases No. 3- and 26, AppendiX, who conbnued to harbour 
the Cholera vibrio snowed a definite reaction with the sedimentation test 
against a standard "Strain of 'Cholera vibrio, whilst all the others who did not 
show the comma bacillus in their stools gave a negative reaction. Further I test
ed one'of the ~risoners (carrier), Case No. 26. Appendix, using his own strain 

__ (/I) .'\-lcane Osservazioni betteriologiche e. statische pratlcate durante l'epidemia Colerica nella pro-
vincia di Siracusa. (Pathologlca. 1912. No. 87 page 347.) 

llJ) BulL de l'offic. intern. d. Hyg. publ. Bd. 4- 1912. No. 2. 

(e) Scientific Memoir of the Government of India No. 32. 

(d) Ibid. 
(.) Ibid. 
(I) Zeitschr. f. Hyg. u. Infectionskrankheiten. - 8d. 71 H.3. S. 415. 1912. 
(g) md. 

9~SC 
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of the Cholera organism and his own serum and found that a distinct reaction 
was given. 

Massaglia (a) also found agglutinin!l in the blood of Cholera carriers. 
Deboni F. (6) did not find any agglutinins or bacteriolysines in the blood of 
contacts( carriers). 

This is a somewhat important observation as the Widal test may be used as 
a means of detecting possihle "carriers" amongst a number of individuals, and in 
the case of a positive reaction being obtained a bacteriological examination of the 
stools should be carried out to determine whether or not the person is excreting 
the Cholera vibrio. 

~ That convalescent "carriers" can produce epidemics of Cholera was 
demonstrated by the outbreak in the J ail which I deal with in another paper. (c) 

(3) Choiel'a contacts.-In our researches on Enteric fever in India. (d) we 
dealt with the question of enteric nursing orderlies and we showed that some of 
tQese men contracted the disease and died of it, but others, and they are the 
most important from the preventive point of view, became infected with the B 
typhosus and showed no signs of ill healt,h, they continued to excrete B typhosus 
in their stools, Md on returning to their barracks formed fresh foci of infection. 
In cholera a very similar position presents itself. Some of the attendants on 
cholera cases contract the disease and die of it, whilst, on the other hand, some 
became infected but remain apparently quite healthy. On examining the stools 
of healthy persons I found that out of 27 bacteriologically investigated, 6 
harboured th.e cholera vibrio and excreted it in their stools. Obviously such 
persons are particularly dangerous, because equally infective with the severe 
case, yet, whilst in the latter the clinical signs at once attract attention and are, 
indeed, danger signals, the former pass undetected and their dejecta remain 

- undisinfected, so the contacts forln an important factor in the dissemination 
of the disease, and one that has to be reckoned with in any scheme for prevent. 
ing or limiting epidemics. 

The International Sanitary Conference, Paris, 1911. report (e) that in Rotter
dam and Amsterdam 7,338 travellers from suspected ports in the Baltic were 
examined and 7 Cholera carriers found; at Naples 2,000 emigrants were examined 
and 12 Cholera carriers discovered. In Egypt 15.000 persons from suspected 
ports were examined and 22 vibrio carriers detected_ At St. Petersburg, 
on the contrary among 9,737 persons, in contact with cholera patients 
377 vibrio carriers were found. In Austria the number of carriers was 50 % 
of the sick., 

Anderson(f) states'that in New York about 34,000 stools of travellers by sea 
were examined and in 56 Cholera vibrios were determined: in 28 cases the 
persons were actually sick, in 27 cases they were healthy vibrio carriers. 

Tile question of dealing with the Cholera convalescents and con/acls.
In the present state of our knowledge this problem presents very considerable 
practical difficulties. An ideal method. which is to be hoped may be reached in 
time and which would greatly help in the eradication of the disease, would be by 
Chemo-therapy; if a specific drug were available for the destruction of the comma 
bacillus in the tissues of the host without damaging the latter, i.e., disinfection 
of the host as regards cholera, then a very strong weapon would be in our hands 
for the prevention of cholera. Meantime we have to fall back on-

(I) Dismfection of the comma bacilli outside the host.-and the essential 
points to bear-in mind are, that disinfection of fresh night soil should be carried 
O\1t as early and as extensively as possi?le. I have considered this qu~stion 
in another paper(g). From practical experience I have found that chlormated 

(a) Soc med-chir. di Modena. Sitz de! 10-2'1. 

(6) Richerche sui portatori sani di vibrioni colerlgeni (Pathologica. 1912, No, 81 page 341). 

(c) Epidemic of:cholera in a Jail caused by a carrier. Major E. D. W. Greig. 
(d) Scientific Memoir of Government of India, No. 32. 

(e) Bull de l'offic. intern. d'Hyg. publ. Bd. 40 1912 No. 2. 

(I) Jour. Amer. Ned. Assoc. VoL 58, 19l1l, No. 23' page 1718• 
(g) Dlsinfectioll ill Cholera. Major lil. D. W. Greig, I. M. S. 
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lime (32 per cent. chlorine) has many advantages and is very efficacious for the 
-disinfection of fresh night soil(a). . 

, (2) The seg,egation ana examination of con'Da/escen/s ana con/acts.-As 
:t have shown in my paper on Enteric fever in India(b) the method of isolation and 
bacteriological examination of enteric convalescents in the British Army in India 
has been eminently successful. In regard to such an application to the general 
population in India in the case of cholera, there would be great practical difficulties. 
At the same time the question is worthy of careful consideration and a suitable 
modification might be arrived at. 

In dealing with this problem our forces might be concentrated at the most 
important points; and there can be little doubt that the great pilgrim centres 
are, as regards the propagation of cholera in India, the greatest danger points, 
aDd should receive particular attention. A longer period of segregatiqn of the 
cholera patient at these centres should be arranged for, and coupled with this 
observations should be made by trained bacteriological workers. At such centres 
many valuable facts would accumulate which would guide us in dealing with the 
prevention of Cholera in the future. 

The recent work of Crendiropoulo(c) is of interest in this relation as showing 
the large number of stools which were examined for cholera. He has exa
mined the stools of 34,461 persons arriving by ship at Alexandria from Cholera 
infected ports. He found only 23 true II Cholera carriers," and 40 persons 
with non-agglutinating vibrios in their stools. The carriers are found chiefly 
amongst the passengers, seldom amongst the crew of the vessels: Crendiro
poulo regards a " carrier" as free from infection if the stools are negative after.3 
.or 4 examinations carried out at intervals of 3 or 4 days. As [ have shown in 
this paper the excretion of the cholera vibrio in the feeces of the 1/ carrier " is 
markedly intermittent and there may be long "bacilli free" periods; e.g., in 
case 3, 21 days. Hence the above test would be inadequate in such cases. 

(/I) Disinfection in Cholera, Major E. D. W. Greig, I.M.S. 

(b) Enteric fever in India-An account to date of the results obtained from the practical working of the 
recomm~ndations of the Enteric Research Committee of the GoverDmeot of India (Jg06-o8), Major E. D. 
W. Greig. 

<e) Ibid. 



APPENDIX. 

Table showing t~e result of serum sedimentation., tes~ (Widal reaction), 
the pres,ence or absence daily;ol the ,Cholera ~ibrios in the stools, the character 
of the :;tool, and the body weight o£ the prisoner. , 

This is an important observation as it shows the results of a daily bacterio
logical exarhination of stools bf persons convalescent from Cholera and carried 
out for a prolonged period. This investigatibn was made possible by the patients 
being prisoners i in a free population it would ha~e been practically impossible. 
So far as I am aware daily observation$ on convalescent cholera patients for a 
prolonged period have not been carried out hitherto-. 

\ The attention of those engage<l in the prevention 01 Cholera is directed to 
this table. 
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DAILY OBSERVATIONS 

ON 

CONVALESCENT PRISONER. 

No. I. 

Name--Iswari, Hindu, Male, 

Age-I 2, 

Date of attack-July 6th 1912, 

Discharged from Cholera Hospital-July 13th 191~. 

Admitted to Jail-July 23rd 1912. 

Presence or 
Widal absence of Character 

Date of rzamination of stools. reaction Cholera of 
Cholera vibrio. vibrios in stools. 

stools. 

JuI, 6th .. , ,0' .. , - ... Acute attack ... 
of Cholera. .. 7th ... ... - ... ... ... .. . 

II 8tb , .. .. .. , ... ... . .. . .. 
.. 9Ih ... ... ... ... ... '" .. . 
It 10th ... ... ... ... • n ... . .. 
" 

11th ... ... ... ., ... . .. n • 

If uth .. 0" ", ... .. ... .. . 
.. 13th ... ... .n • n ... .. . ... 
II !l3rd ... n • 0" ... ... ... ... 
II 18th ... .. 0 , .. • n ... + + + Formed. 

u 30th ... ... ... ... . .. + + + .. 
August lit no "0 ... ..... ... + + + .. 

.. 3rd - ... ... n • ... + + + -, 

.. 4th ... M' ... .., ... + + + .. 

, 

Bod, weIght 
In Ibs, 

'N 

.... 

... 

... 

... 

... 

... 
0" 

... 

... 
-... 
0 .. 

.. 0 

REMARKS.-This is a very interesting and important case. This" carrier JJ 

caused an outbreak of Cholera in the Jail, 17 cases and 5 deaths. He was 
attacked on July 6th, discharged from Hospital, July 13th, arrested and sent to 
Jail on 23rd, and cases began to occur in the Jail a few days after his admission 
and in the same section. He was excreting the cholera vibrios in large numbers 
in his stool at the time of entrance to Jail and did so until he was released, 
August 4th, that is for nearly a month. He 'returned by train to his home near 
Agra being still infective. 

68 



\ 

,DAILY OBSERVATIONS '" .... • .. "r . ,-., 

ON' 

No. ~. 
~ONVA~E~CENT PRISONE~. 

Name-Chowdhury Naik, Hindu, Male. 

Age-3S· 
Date of attack-27th July 1912. 

Widal 
~ehceor 
absence of 

Date of examination of stool •• reaction Cholera 
_ Cholera yibcio. vibrlo. in 

• tools. 

Jul1 .AA~~ ... ." ... ... ... ... 
" 17th ... ... ... , .. .~ + 
p- ~pth' ... ... .... ... . .. -

August 1St ... .... ... ..to. ) ... -
.. 2nd ... ... ... ... .. . -
" 3rd ... ... 

I 
... ... ... -

II loth ... ... "- . .. ... -
.. 11th ... ... . .. ... . .. -
.. 12th ... ... ... ... ... -
.. 18th ... ... ... ... , .. -.. Igth ... ... . .. ... . .. -, 
.. loth ... ... . .. . .. ... -
., IIlSt ... ... ... .. . ... -
.. 113rd 10 .. . .. ... 'M ... -
.. '15th \ .. ... ... .. . ... -
.. 117th n • ... ... ... ... -, 

.. Igth ~. He ... .. . ... -• .. 31St ... ., . , ... ... . .. -
Septem ber IS' ... ... ... ... -

II In. ... ... . .. ... -.. .. -

to ~rd ... ... .. . ... -
,. 4th n' Oo' ... . .. -
~, ~th .... ..... ... n. -
" 

.Cith '0' ... ... . .. --'-- .... -
!' 7th' ... ... ... -1030 eo .100 -
" ~th ... .... . .. ... --
II gth ... ... ... ... -
.. IOlh ... ... .. . ... ..... 

" 
11th M' ... ... ... -

" 
11th ... ... ... ... -

.. 13th He ... ... ... (Non·Agglu· 
tinating Vlb-
rios preleot.)-

.. 14th ... ... ... ... --.. 15th ... ... ... ... -

Character Bod, weight 
of in lb •• 

ItQol •• 

, 

---.. M!J 

... . .. 
• 

.~. . .. 

... ... 

... . .. 

. .. . .. .. ... NO - . .. . .. 

... . .. 

... is . .. . .. 

. .. ... 
... -... ... 
. .. ~8!J ... ... 
- -... ... 
- 9lI 

.~~ . .. 
- _. 
-' -
,.r -... -... ?1. Ric;La ZI, 

... 94 

. .. ... 

.. . . .. 

... . .. 

... ... 

.. . ." 

.. . -.. . 9S 

REMARKS.-After the acute attack cholera vibrios were not detected in 
the stools, although on one occasion non·agglutinatmg vibrios were found. The 
blood contains no cholera agglutinins. 
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DAILY oB~Jm.v.NrIONS 

ON 

CONVALESCENT ,PRISONER. 

NO.3· 
J~_l!Lm~-B!-~~ji .M_~.a'p.ay~ _1J_~!i!1J l\4al~. 
Age 27. 

Qate of attack, 31st Ju~y 1.91~2. 

Preseace or 
Widal abseace of 

Da~ of ezamiaatioa of Itools. reaction Cholera 
Cb~e~' vi\1rio. vibrios in 

stools. 
I 

July 2111t ... ... ... .. . -
August lit ... ... . .. ... + 

., 3rd ... H' ... ... + 

" 
4th - ... . .. ... -

.. 5th ... ... ... .. . -
" 

6th .. . .. ... ... -
,v ntlt - on .... ... -
" _~th - .\. ... , ... I ":' 

,~ 181& 010. ... . .. . .10. -
l' .~~t1~ ... ... ... . .. -.. !/0tJ! ... ,M ~ .. 

I 
u • f -

2 lit ... ... ... .. . - -
" .. lUIod ... ... . .. .. . -
" 23fd ... . .. ... ... -
" 24th ... ... ... ... + + 

" 115th ... ... ... ... + + 

It 16th ... ... ... - -
" 

117th ... ... ... ... -
II 18th ... ... . .. ... -
.. 2gth - ... ... ... -
" 30th ft· ... ... ... -
If 311t ... ... ... ... -

Septemb. 1St ... ... ... ... -
II lind ... ... ... ... (Non·Aggluti • 

aating vlbrI8). 

" 
3rd ... .. , ... -

II 4th ... ... . .. ... -
It 6th ... ... .. . .. -.. + :I:: -
" 7th ... ... ... 10 30 60100 -
ff 8th ... - ... . .. ~-- -
II gth ... ... ... -- -
II loth ... .. , '" ... -

Character Body 
of weight 

stools. illibs. 

. .. 110 

.. . -. .. -... -.. . ... 

.. . ... 

. .. ... 
... . .. 
. .... 9S -I . .. ~ .. 
. .. . .. 
- -

Fluid .tool. . .. 
Ditto ... 

Soft with ... 
mucous. 
Ditto go 

Ditto -, 
Semiliuid .ith. -out mucous. ... -... ... 

... . .. 
OL Ricioi Ziv 93 

01. R iClai Ziv 93 

... -
- ... 
... .. . 
... -
... ... 
... 98 

, ... ... 
... ... 



\ 
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No. 3-concld. 

Presence or 
Widal absence of Cbaracter Bode Daily examination of stools. reaction Cholera of welg t 

Cholera yibrio. yibriol in stools. in lib .. 
stools. 

September 11th ... ... ... - , .. , .. 
+ + :!:--.. 11th .,' .. , ... 10 30 Cio go 110 + + ... . .. 

.. 13th , .. , .. .., ... + + , .. .., 

.. 14th ... ,oo - , .. - ... .. . 
+ + + + :!: 

II 15th ... ... 'M 10 10 30 So 60 - ... 98 
(With aatogen· 

" 
16th ... ... .. , oUs straill - . - H' ... 

- Cholera yibo 
rio.) . 

" 17th ... ... 'M ... - - ... 
+ + + + + .. 18th ... .. , .. , 204060 80 100 - , .. '" 

II 19th ... , .. ... ... - - -
It 20th '" ... , .. - - ... ... 

REMARKS,-This is an important case. The Cholera Vibrios were re
covered from his stools 6 weeks after the attack. The discharge of the vibrios 
was markedly int~rmittent as in the case of B. typhosus. It is interesting to 
note that Cholera like vibrios occurred in the stool of this man on one occasion 
but they did not react with a high titre agglutinating serum. His blood also 
contained Cholera agglutinins. 
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DAILY OBSERVATIONS 
ON 

CONVALESCENT PRISONER. 
No.6. 
Name-Binode Bhui, Hindu, Male. 

Age 23. 

Date of attack-22nd July 1912. 

Widal re-
Date of uaminatioa of stool •• action Cholera 

Vibrio. 

Presence or 
absence of 

Cholera vibrios 
ia stools. 

July, list 

.Augu.t, lind H' ++ 
,. 3rd ... ++ 

.. 4th + 

.. 5th ... + 

" 8th 

" 51th ... 
" 

12th ... 
" 

.8th 

.,. Igtb 

" 
IOtb • 

II nnd 

" 13rd ' .. 
II l41h ... 
II 15th 

.. 86th 

to 17th 

" 18th 

" 2gth 

" 30th 

II 311t 

September, 1St 

II Ind 

.. 3rd 

n 4th ... 
.. 5th 

" 6th 

t. 7tll 

" 
8th 

" 9th 

~I lotb 
----.. 11th 10 30 So 100 

I, 11th 

" 13th (Noa-agglutiaa. 
ting Ylbrios.) 

to 14tb 

to 15th 

Character Body weight 
of la 

stools. Ibs. 

96 

97 

... 

-
... 

01. Rlciai Zi. 

.93 

gil 

REMARKS.-The 3rd day after the attack was the last occasion on which 
-cholera vibrios were found in this patient's stools although he has been examined 
.laity since. 

g2Se 
CiS) 



DAILY OBSERVATIONS 

ON 

No. g. 
CONVALESCENT PRISONER. 

) - , ~ , ,..( ~ ~ 

Name-Ajij Khan. 

J\.ge 23· 
I ,. 

, - -- -

I 
- -

Presence or 
Widal reo absence of Character Bod, weicht 

Datil of eumination of stools. action Cholera Cholera of 
vibrio. ,ibriol in .tooll. In lb •• 

8tools. 

J.aI,.lllt ... ... ... ... ... ... ... 84 

A.,ust,6th ... ... ... ... .. . + ... . .. 
" 7th . " ... ... ... .. . + - ... 
" 

8th .,. ... - ... ... - ... . ... 
-

" 
loth . " ... ... ... ... - ... ... 

.. 18th ... ... ... ... .. . - .. . 84' • 
It 19th .1. ... ... .. . . .. - ... ... 
It 10th ... ... ... ... . .. - ... .. . 
,. lust ... ... ... ... - - ... . .. 
.. 12nd ... ... ... ... .. . - .. ... 
'J 13rd ". ... ... .. . . .. - . .. ... 
.. 14th . " ... ... ... . .. - .. . ... 
.. lI5th ... . .. ... .. . ... - .. . .. .... 
,. 16th ... ... ... ... ... - .. . ... 
It lI8th ••• ... ... ... . .. - .. . . .. 
" 

19th ... ... ... H' .. . - OL Riclnl Ziv . .. 
.. 30th - ... ... . .. . .. - Soft with ... 

mucous. 
Se "tember, 1St ... ... . .. . .. - 01. Ric:iniZiv 83 

.. lIn~ ... ... ... - - ... -
" 3rd ... - ... .. ,. - ... ... 
.. 4th ... ... ... ... - ... . .. 
.. 5th ... ... ... ... - . .. ... 

, 
6tb .. . .. ... ... ... - . .. .. . 

.. 7th ~ .. ... ... N' - ... .. . 

. , 8th - ... .. . ... .. . - ... . .. 
" 9th ... ... .. - - - ... -----
" 

loth ... ... .. , 10 211 50 100 - ... ... 
.. 11th ... . .. . .. ... - - ... 
.. I2tt ... ... ... . .. - . .. -
" 13th ... " ... ... .. . - . .. . .. 
.. 14th ... ... ... ... - - -/ 

I .. 15th .. ... ... ... - .. . It 

. . / REMARKs.-Thi 50 case did not -continue to-- excrete the comma .. bacillus 
after the acute attack.-. 'o' , / r , - - I .• 
'~_tll_"'~ 1 ' ~,. ~ 



~~ 

~~~y 9-~S¥¥:V.~-X:19 .. ~S 
ON 

CONVALESCENT PRISONER. 
No. 10. 

Name-Durlav Naik, Hindu, Male. 
Age 19. 
Date of attack-7th August 1912. 

Widal re-
Date of namin.tion of atool .. action Choler. 

vibrio. 

Iuly, .I.t .... ... ... ... .. , 
August, 8th ... ... ... - ... 

I -. , 9th ... ... . .. ... 
I 

" 
loth ... ... . .. .. . 
II

l
tb 

, -,. ... ... ... . .. 
I 

utb -

" 
... ... - . .. 

I 

" 
18th ... ... ... ... 

" 19th 
I 

.. ... .. . ... 
" 

lilt ... ... ... ... 
I 

" 
230d ... ... ... . . 

" 13r .1 ... \ ... ... ... 
I .. 14th ... .., ... ... 

" 
25th ... ... ... .. . 

I 
,. 16th 

I 
... ... ... .. . 

" 
28th ... ... ... .. . 

I 
" 

Igth 
I 

... ... ... ... 
" 31St 'N ... 'N ... 

I -
September, rlt ... ... ... .. . 

" 
2nd ... .. ... ... 

.. ~rd ... .. . ... .., 
II .tll ... ... ... . .. 
" ~th M' ... ... ... 
• ~tll ... ... ... .. . 
II ~th ... ... ... -.. ~th ... ... ... -
" $lIb M' ... M' ... , 

" 
loth ... ... ... . .. -- --

" 
11th M' ... ... 10,30. 50. 100 

I 
I 

" nth ... ... ... ... . . ,. 13th ... - ... ... 
" 11th M' ... ... ... 
II 15th ... - ... ... 

" I 

Presence or 
absenceof . 

Cholera vibrio! 
in stools. 

.. 
+ 
+ 
+ 
-
-
-
-
-

Not examined. 

--
-
-
-
-
-
-
-

(Non-aggluti· 
oatioe vlbrios.) -

-
-
-
---
--

(Non'aggluti. 
nating vibrio .. ) -

-

- -

Character of Body weight 
ItoO' •• in lb •• 

... 97 

.. . 

... 

... 

.. . 

... 
- 86 

... 
... 
- I 

... 

... 
.. . SID 

-... -... 
01. RiclDi Ziv 

... go 

... 

... 

.. . 

... 

... 

.. . , 
- go 

... 

... 

.. . 
-... 
.. . : 

... go 
.~ 

RtMARKs;-ln this' case-the'excretton of th~ 'Chotera vibrio ceased after re
covery nom the acute attack arid th'e vibrios did not 'reappear. 'Vibrios 'w~ich 
did not agglutinate with a high titre tholera'seram were met with on' two ceca .. 
sions in the stools. . .• " " !,. . 



Date 
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DAILY OBSERVATIONS 

ON 

CONVALESCENT PRISONER. 
No. II. 

Name-Bidum Swami, Hindu, Male. 

Age 19. 

Date of attack-8th August 1912. 

Widal reo Presence or 
Date of examination of stools. achon Cholera absence of 

Cholera vlbrloa vibrio. in stoola. 

July, lust ... . .. ... ... -
August, 8th ... ... ... ... + 

iI' 9th ... ... ... ... + 
II loth ... ... ... ... + 
.. IItb ... ... ... . .. + 
" lllnd ... ... ... ... + 

to 1I3rd ... ... ... ... -
.. 24th ... - ... . .. -
" 25th ... ... ... .. . -
of 26th ... ... . .. ... -
" 27tb ... ... .. . ... -
" 

28th ... ... 'M ... -
" 30th ... ... .. . ... -

September 1st ... ... . .. ... -
" 

2nd ... ... ... . .. -.. 3rd ... ... ... - Non •• gglutlna. 
ting vibrio. 

II 4th -- ... ... . .. . .. -
.. 6th ... ... . .. ... -
" 7th ... ... ... ... -.. 8th ... ... ... ... -
" 9th ... ... ... . .. -

-II loth ... ... . .. - -
, 11th ... ... .. . ... -
II 12th ... ... ... .. . -1 - --
" 

13th ... ... ... 10, 3D, SO, 100 (Non.agglutina. 
tiog Ylbrio.) .. 14th '0< ... .. . .. -

.. 15th ... ... ... ... -
It 16th ... ... ... ... -
.. J7th ... ... ... ... -

Character of Bodywelgbt 
atool •• In lb •• 

. .. 116 

.-.. . 
... . 
... 
... 
... 
... 
... 115 

... 

... 

... 

... 

... 110 

... 

.. . 

... 

.. . 

... 

... 114 

... 
~ . 
. .. 
... 
... 
... 
.. . 115 

.. . 

.. 
REMARKS.-This man continued to excrete the Cholera vibrios for 14 days 

after the acute attack. Since then they have not reappeared in his stoo]s although 
daily bacteriological examinations were made. On two occasions after this, Sep. 
tember 3rd and 13th, vibrios were recovered from the stools, but they were not 
.agglutinated by a high titre Cholera serum. 



A ugust, II th 

.. 
tI 

13th 

19th 

,. loth 

tI nnd 

II 113M 

II 

.. 
II 

II 28th 

II 

h 

29th 

30th 

DAILY OBSERVATIONS 

ON 

CONVALESCENT_ PRISONER. 

No. ~3. 

Name-Brindaban Panda, Hindu, Male. 

Age 16. 

Date of attack-12th August 1912. 

Datltof examination of stools. 
Presence or absence of 

Cholera vibrio, in 
stools. 

+ 

+ , 

Character of stools. 

01. Ricini. Zh,. 

SoCt with muconl. 

Soft atool. 

REMARKS.-Apparently this man ceased to excrete the Cholera vibrio after 
recovery from the acute attack. 
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DAIL:Y .QBSERV,ATJONS 

O.N 

C.9NYA~ESCENT PRIS.oNER. 

No. 26. 

Name-Nanhu, Male,-Hindu. 

Age 30. 

Date of attack-11th August 1912. 

bate of examination of'lItools. ' 
W'd 1 re- Pre.ence Dr 

• I aC I absence of Character of Bod, weight 
actlo.n . ho era Cholera vibrio. Itool.. In lb •• 

July, lust 

August, uth ... 

" 
18th ... 

I, 19th ... 

" 
" 
" 
" .. 
" 

.. 
.. 
.. 
.. 

20th ... 

lust 

:15th ... 

:l6~h ... 

1I8th 

!19th ... 

30th ... 

3ut ... 

September, 1St ... 

II 

• 

" .. 
II 

.. 
l' 

.. 
" 

" 

" 
" 
" 

lIud 

4th 

sth 

6th 

7th 

8th 

9th 

loth 

11th 

uth 

13th 

14th 

VibriO. in stools_ 

+ 

+ + 

+ + 

(N on-agglutina
tlDg vlbrios.) 

+ + + l -
... 10 30 So 100 (Non-agglutina

ting VibriO',) 

++:1:- -
.-. 103060 120 160 

••• e" 

-. 
Dark fluid with 

mucous. 

Do. 

Do. 

00.01. Ricin! 
Ziv_ 

Fluid with 
mucoul. 

'" 

... 

... 

1111 

lOll 

97 

I~ 

lOll 



. 

No. 26-t:oncld. 

Name-Nan.hu, .Male, Hindu. 

Age 30. 

Date of attack-Jlth August 1912 • 

Widal re-
Date of eUlJlinatloD of stools. actIon Cholera 

~lbrio. 

September IS~h ... ... . .. ... 
t - --.. 16th ... ... ... 10 10 30 60 
(with autogen. 
ous non-agglu. 
dnating vibrio). 

I' 17th ... ... ... ... 
,. 18th ... ... ... .. 
.. Igib ... N' ... . .. 

-.. loth ... ... ... .. . 

Presence or 
absence of Character of Body weight 

Cholera vibrios stools. 'inlbs. 
in stools. 

- ... 112 

- ... 

- ... 
- . .. 
- M • 

- ... 

REMARKS.-This is an interesting case. This man was attacked by 
Cholera on the I uh of August and immediately after the acute attack the comma 
bacillus was not recovered, but after a considerable interval, 16 days, the organism 
was detected in the stool. It is interesting to note that later on a vibrio was 
cultivated from the stool, but on testing it with a high titre Cholera serum it did 
not agglutinate. This i1lus~rates the pitfalls and difficulties in the examination 
of Cholera II carriers." The blood serum of this case contained Cholera agglutin. 
ins, it is probable that he had an infection of the bile. His serum did not 
agglutinate the vibrio cultivated from his stool which was not acted on by the 
high titre Cholera serum. 



No. 30 • 

~4 

DAILY OBSERVATIONS 
ON 

CHOLERA CONTACT PRISONER. 

Name-Khettra, Male, Hindu. 
Age 30. 
Attendent on Cholera patients inside Jail. 

\Date of examination of stools. 
Wldal reo Presence or 

action Cholera absence of Character of Bod, weight 
vibrio. Cholera .ibriol stools. laolbs. 

in stools. 

July, arst 116 

August, 18th ... ... 103 

" 19th 

" 
aoth ... ... 

" 21St 
. ... 

" 
aand '00 

" 
a3rd 

" a4th 

" a5th 107 

" 
26th 

" 127th 

" 30th 

" 31St 

September. 1st 01. Ricrni. Ziv log 

" 
and 

.. 3rd 

II 4th 

" 5th 

.. 6th 01. Ricini Ziv 

" 7th 

" 
13th 106 

" 
9th 

" 
loth 

.. nth 

" 
12th 10 30 So 

" 13th 

" 
14th 

.. 15th liS 

II 16th 

It 17th 

It 18th 

.. 19th ." 
.. 120th 

" 12 1St 

REMARKS.-This man, a prisoner, was an attendent on a cholera case. 
Daily examination of his stools was made over a prolonged period in order to detect, 
if present, an intermittent discharge of the Cholera vibrio. He had not become 
a "carrier." 



ALL-INDIA SANITARY CONFERENCE,-MADRAS, 
NOVEMBER 1912. 

_AN INVESTIGATION OF AN EPIDEMIC OF CHOLERA CAUSED BY 
A II CARRIER" 

Bv 

Major E. D. W. Greig, M.D., D.Sc., I. M.S. On special duty for the Cholera 
Enquiry. 

Owing to its being the celebration of the Nutan Kalebar, the number of 
pilgrims present during the Car Festival at Puri this year was very great. It 
was roughly estimated that about 300,000 attended. They came from all over 
India. The annual cholera epidemic was, consequently, unusualiy severe i 417 
cases were admitted to pospital in July. After the ceremony In July was over, 
the town of Puri became severely infected with cholera and the number of cases 
returned daily reached 49 on the 30th August. 

During July and August this year Cholera occurred in the Jail at Puri. I 
was able to make a very complete study of this epidemic. Before entering 
into details I may briefly summarise the facts. On investigation it was found 
that a patient who had been attacked by Cholera on the 6th July 1912 was 
discharged from the Cholera Hospital, Puri, and was wandering about until his 
arrest and admission to Jail on the 23rd July 1912. I made a careful bacterio
Jogical examination of the stools of this man, who was in the undertrial 
ward of the Tail, and found that he was excreting the Cholera vibrio in' large 
numbers at the date of examination, 28th July 1912, that is, 3 weeks after 
date of attack. A few days after his admission to the Jail, cases of 
Cholera began to occur in the undertrial ward. Including warders, 17 cases of 
Cholera with 5 deaths took place in the Jail as a result of the introduction of 
the Cholera virus by this II carrier. II The" carrier JJ was at once segregated, 
but before this was done he had an op?ortunity of infecting lC!trines and flies j the 
latter were very numerous in the Jail and elsewhere in Puri at thclt time. It 
had also to be remembered that, apart from the men who developed an acute 
attack of the disease, there were, also, others who, although acquiring the in
fection, remained healthy or showed very slight signs and would pass undetected. 
The outbreak was effectively controlled by a very complete disinfection of all 
fresh night soil in the Jail; this is considered by me in another communication.· 

.Yethods.-In the examination of the stools of the "carrier," a specimen 
of the faeces was placed in peptone water and incubated at 3t-C. for 6 hours j 
from this a second flask of peptone water was inoculated and incubated about u 
hours at 37°·C. After this enrichment process, a few drops of the peptone 
water were placed on Dieudonne and ordinary agar plates, which were incubated 
for 18 hours at 37°-C. At the end of this period the plates were examined and 
suspected colonies tested with two high titre Cholera sera, one prepared by 
myself (titre 1-8000), one pre Eared by the Swiss Serum and -Vaccine 
InstituJe Berne, under the supervision of Professor Kolle. Reacting colonies 
were sdbcultured and the microscopic and cultural characters carefully 
studied. In this way the Cholera vibrio separated from the stool was fully 
tested and authenticated by microscopic, cultural and biological (agglutination) 
tests. 

Bacteriological examination of the U carrier ".-The following table gives 
the date of attack by Cholera, the date of his admission to Jai~, ~he dates of the 
examination of and the presence or absence of Cholera vlbno In the stools of 
the II carrier. JJ 

.Observations On dISinfection in Cho'era. Major E. D. W. Grieg, I.M.S. 

gaSC '11 



Da!eof Date of exami-
P"",en~ or 

ab""nee of 
Name. Age. Sex. Caste. Date of attack. . admicosioD to nation of Chol.~. vibrio 

Jail. .tools. ID 
.toola. 

, 

--
r 12 M H 6tb July 1911 .. , 23rd July 1912 .n 2Sh July 191t ... + + + 

30th July 1912 ... + + + 
1st August 19\3 ... + + + 

3rd August 1911 ... + + + 

- 4th August 10It ... + + + 

The "carrier" was a patient in the Cholera Hospital from 6th to 13th July, 
when he was discharged, he was arrested at Sakhigopal (near Puri) for bad 

.livelihood and sent to Puri Jail,on the 23rd July. He was released from Puri 
Jail and sent to the Cholera Hospital till 4th August, when he left Puri and I have 
no further record of him after that date. 

This was a very interesting case. He was discharged "cured" from the 
Cholera Hospital, but like other convalescents he was still infective and was 
proved to be so nearly a month after his attack, He left Puri to return to his 
home and the bacteriological exa~inations ceasetl, but it is quite likely that he 
will remain infective for some considerable time as he no doubt harbours the 
Cholera vibrio in his gall-bladder. 

Bacteriological examination of acute Cholera carer.-In the exa.mination of . 
the stbols of the acute Cholera cases a culture of the Cholera vibrio was obtained 
on agar without preliminary enrichment in peptone water. 

The following table gives the date of attack, the date of examination, and 
of recovery or death, the presence or absence of the Cholera vibrio in the stools 

.of each of the aCllte cases of Cholera which occurred in Puri Jail during July 
and August 1912. 

Date of 
Preoence 

Date of exami. or abs.nce 
No. Name. Age. S~. Caste. Date of attack. recovery nation of of cholera 

or deatb. stools. vlbrao 10 
stools. 

--
I C;H. ... 35 M H 27tb July 1912 14th August Igu 27th July 1912 + 

2 B.M, ... 27 M H 31st July 1912 lotb August .912 31st July .912 + 

3 U. U. ... 23 M H Ditto Died 1St August Not examined. 

4 B.D. .. 20 lit H 1st August 1912 9tb August 1913 3rd August 1912 + 

5 B. B. ... ~ M H 2nd August 1912 14th August 1912 2nd August 1912 + 

6 P.K. ... 25 M H 4th August 1912 Died 4th August 4tb August 1912 + 

7 B.M. .~ 19 M H stb August 1912 loth August 1912 stb August Iglil + 
8 S. K. ... 20 l-ol H 6th August 1912 14th August 1913 6tb August 1912 + 

9 D.N. ... "IS M H 7tb August 1912 Ditto atb August 1913 + 

10 G. ... 22 F H Ditto Died 8 tb August Not examined. .. 
II R.P, ... 12 F H Sth August 191:1 14tb August 1912 9tb August 1912 + 

iii B.S, ... 4S M H DItto 20tb August 1912 8th August 1~12 + 

13 B.B. ... 28 M H Ditto 18tb August 19121 9th AUiust 19121 + 

14 J. S. 52 M H 9tb August 19121 Died 9th August Ditto + ... 
15' L ... 58 M H loth August 1912 Died 13tb August 12th August 1912 + 

16 N. 30 ~ H IItb August 1912 17th August 1912 Ditto + ... 
B.P. 16 M H 12th August 1912 16th August 1912 13th Augast 1912 + 

17 n, 
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The strength at the time of commencement of the outbreak in the Jail 
was:-

Paid Officers and workers 

Male cODvicts ... 
Female convicts ••• • •• 

... 

It is significant to note that during the period 
several cases of II Diarrhcea "and Cf Dysentery." 
August 1912:-

Number treated in Hospital 

Number treated as out-patients 

29 
189 

4 

of the outbreak there were 
From the 24th July to 12th 

23 

,19 

This epidemic is interesting from several points of view. In the first place 
because it was worked out on definite scientific lines which yielded valuable 
information for future guidance on several points. Further, it proved that the 
convalescent Cholera "carrier" is capable of causing an outbreak of Cholera. 
In the course of my investigation I demonstrated that a number of patients on 
leaving the Hospital harbour the Cholera vibrio and are still infective.(a) It 
might be asked is a convalescent" carrier" really capable of causing an epide
mic, and is he of any great practical importance to the sanitarian in dealing 
with the Cholera problem'? Such an experience as the present one, carefully 
worked out with strict methods of modern bacteriological research, affords 
a definite answer to these queries. It can hardly be regarded as an isolated or 
peculiar instance knowing as we do that many persons recovered from Cholera 
are still infective. This observation is important also as showing that this 
II carrier" was infected about a month after his attack j and on the last occasion 
I examined him he was excreting Cholera vibrios in his stool in very Jarge 
numbers. After that he disappeared to his home and may continue a II carrier" 
for some time, and some obscure epidemics of Cholera which will trouble sani
tarians to explain may follow his tracks. In view of my observations on the 
presence of the comma bacillus in the bile in Cholera,(b) it is probable that this 
man had an infection of his gall-bladder by the vibrio and large numbers of the 
organisms will be poured out into the intestine and so. from time to time find 
their way into the external world in his stools. 

Without such a bacteriological investigation it would have been impossible 
to have accurately traced the source of infection in this Jail epidemic i and its 
origin could only have been guessed at. FurtherJ having appreciated the mode 
of origin and spread of the disease, it was possible to effectively control the 
epidemic by the application of. methods of disinfection based on the researches. 

The mode of production of this epidemic of Cholera is very similar to that 
of a number of outbreaks of Enteric fever which I had an opportunity of study
ing.(e} At that time there was a great paucity of scientifically ascertamed facts 
regarding Enteric fever epidemics in IndiaJ so at the present time there is a 
similar absence of data obtained by modern methods of research in regard to 
Cholera epidemics. A belief which is very prevalent regarding the mode of 
dissemination of Cholera in India is that the disease is exclusively" water-borne." 
Undoubtedly water is a channel and an important one, but there are others, 
which, because they are less obviousJ have not been taken sufficiently into con
sideration, but they are none the less important. I~ remains to be determined, 
by carefully mad~ sci~nti~c observation, wh~t t~e rel~ti!e importance of the 
various means of disseminatIOn of the Cholera VlTUS 10 India IS: there can be no 
doubt, however, as to the importance of the human factor in the spread of 
Cholera. 

(a). Obsprvation on Cholera convalescents and contacts. Major E. D. W. Greig. I. \I.s. 
(6). On the occurrence of the Chnlera vibrio in tbe biliary passages.and the pathological cbange, prodnce~ 

by it. Mojor E D. W. Greig,l.M S. 
(el. Scientific Memoirs, Government of India. No. 330 
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As I showed in my paper on Cholera convalescents and "contacts in India, 
the daily bacteriological examination of the stools .of acute cases of Cholera 
which occurred amongst the prisoners proved that at least two of them harboured 
the Cholera vibrio for long periods. Hence it will be seen that this II carrier" 
not only caused an epidemic of Cholera amongst the prisoners, but produced 
two Cholera I, carriers" and these may become .. permanent reservoirs. II of the 
virus. In a free population where no precaution would be taken for the segre
gation of .. carriers" produced by an epidemic, the situation is a very serious 
one. From the point of view of prevention probably the most dangerous issue 
of an epidemic of Cholera is the production of II reservoirs II of the virus. After 
each epidemic there must be a crop of "carriers, " some" temporary, " and a 
few mqre 1/ permanent, " which in their time, if suitable conditions offer will pro
duce o'utbreaks of the disease in the ~ame manner as the above described epide
mic, and so the 1/ vicious circle" o{ events continues. The problem, therefore. 
before the sanitaria'if is to find the weakest link in the chain and to endeavour 
to break it at that point. The problem is a very interesting one, but in the 
solution many practical difficulties will be met with, and will have to be overcome. 
I discuss this question ill my paper I On Cholera convalescents and contacts in 
Cholera. ' 
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OBSERVATIONS ON DISINFECTION IN CHOLERA 

By , 
Major E. D. W. Greig, M. D., D. Sc., I. M.S. 0" special duty for the 

Cholera Enquiry. 

I have recently had the opportunity in connection with my research work 
on Cholera of observing two instances of disinfection on a large scale carried 
out at my suggestion to arrest epidemics of the disease. As the plan of disinfec
tion in both cases was based on the results of scientific r,esearch done during the 
progress of the epidemics of Cholera, and as the operations were watched and 
carefully controlled throughout the observations, I have thought it may not be 
without interest to place the results on record. 

During the recent festival of Nutan Kalebar at Puri this year, a very large 
number of pilgrims assembled there in July 1912. It was estimated that not 
less than 300,000 persons were present at the Car J?ulling. Consequent on 
ihis large influx of people the annual epidemic of Cholera was much more severe 
than usual. In the first place there was the epidemic amongst the pilgrims, but 
later the town of Puri itself became infected and after the pilgrims left the local 
a~thorities of Puri had to cope with a second, and in view of the diminished 
population, a more severe epidemic during the month of August 1912. 

Without entering into details of my researches on Cholera in Puri, which 
are dealt with by me in other reports, I may state that, broadly speaking, the 
factors which operated chiefly in the causation of the outbreak of Cholera were, 
(I) Convalescents discharged whilst still infective and closely associated with this, 
(2) Cholera II contacts ", that is, healthy persons, who have been in contact with 
Cholera cases, and have acquired the infection without showing any signs of the 
disease, but" they excrete the Cholera vibrio in their stools and are capable of 
infecting others. (3) Flies :-during the period of the festival enormous numbers 
of flies were present, amounting almost to a plague. I examined a number of flies 
taken near collections of Cholera cases and found that they were harbouring the 
Cholera vibrio on their external appendages, and also in their alimentary tract. 

In regard to water I repeatedly examined samples from the sacred tanks, wells-, 
protected and unprotected, etc., and although vibrios were present. in some 
of ,the samp.les, none of these were Cholera vibrios, further the other feature! of 
the epidemic did not point to a water infection in the present outbreak. 

At this point I would like to say that I have almost invariably found that 
there is a general impression that Cholera is entirely a " water.borne" disease; 
whilst in no way wishing to minimise the great importance of safeguarding 
water supplies in India, yet ~t is desirable, if progress is to be made, that a broader 
conception qf the mode of dissemination of Cholera be taken. A very similar 
conception was held at one time regarding the mode of spread of Enteric fever 
in India, with the result that in spite of II vigotous sanitary measures" the disease 
increased instead of diminished. 

I will proceed to discuss the two observations on disinfection. 

(I) During the epidemic in the town, the Jail at Puri became infected by 
Cholera and as was shown by me the introduction of the infection was effected 
by meane; of a convalescent Cholera·e carrier /' who had been discharged from 
hospital a short time previously.1 The investigation of this epidemic has been 
described by me in another paper.' In this communicafion I shall deal with 
the question of combating the epidemic;by disinfectio? 

Seventeen cases of Cholera with 5 deaths occurred in connection with the 
Jail epidemi~. The total strength ofthe Jail ~t the time of the outbreak was 222. 

IAn investigation of aD epidemic of Cholera caused by a II carried". \lajor E. D. W. Greig, I.M.s. 
"Ibid. 

gase 72 



As the convalescent /I carrier" had been in Jail a short time before he was 
isolated, the possibility, almost certainty, of the infection of the latrines, flies, 
and the production of " contae_ts " had to be remembered. 

\ 

Having regard to my investigations during the present epidemic in Puri, I 
recommended the Superintendent of the J ail to commence at once a thorough 
disinfection of all fresh night soil in the Jail, in order that the specific organism 
might be destroyed in the stools of all within the Jail, as it was impossible to 
examine bacteriologically all the inmates to determine" contacts, " and, secondly, 
to prevent the flies which were very numerous becoming infected. For this 
purpose Cyllin was used and each receptacle in the latrine was kept filled with a 
soh.ftion of sufficient strength and, if necessary, the stool was stirred up with the 
fluid. to insure its being completely covered, which was an important point in 
order to guard against the possibility of fly infection. The systematic Cyllina. 
tion was commenced on the 9th August and no fresh cases of Cholera occurred 
after the 13th August in the Jail. 

The second table in,the previous paper gives the date of entrance of the 
" carrier" into the Jail, and the daily number of admissions for Cholera. 

Encouraged by this experiment the local authorities on my recommendation 
extended the disinfection to the whole town of Puri. At the time Cholera was 
present in a severe form. On the 13th August, 49 attacks and 39 deaths 
occurred. For the purpose of town disinfection I selected Chlorinated Lime 
because (J) it was cheap, (2) it is a very good bactericide, (3) and, very import
ant, the pungent odour is most effective in keeping away the flies. Systematic 
chlorination of public and private latrines in Puri was commenced on the 16th 
August. 

The following table shows the daily deaths from Cholera in Puri during the 
month of August '912. 

1St 

2nd 

3 

.. 
rd 

th 

5th 

6th 

7th 

8th 

9th 

loth 

11th 

12th 

13th 

14th 

15th 

Date. 

... 

... 

... 

... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 

Death. 

... ... 34 

... ... 26 

". ... 22 

... ... 24 

... ... I 

... ... 22 

... . .. 19 

... ... 26 

... ... 32 

.. ... 32 

... ... 35 

... ... 35 

... ... 39 

... ... 33 
-... ... 3~ 

-

-

Date. Deatb. 

16th . .. . .. . .. " 
17th ... ... .. . 26 

18th ... ... . .. '4 
19th . .. . .. . .. 19 

20th ... ... .. . as 
21st ... ... .. . IS 

22nd ... . .. .. . 9 

23rd ... .. . . .. 8 

24th ... . .. . .. .. 
25th ... ... . .. 5 

26th .. . ... .. . 5 

27th .. . ... . .. S 

28th ... .. . .... .. 
29th- ... . .. ... 6 

30th ... . .. .. . 3 

31st ... ... ... I 
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The following table shows the quantity of Clorinated Lime used for the 
disinfection of fresh night soil in the town of Puri. 

Date. Quantity. 

August 15th Cwt. 

" 
16th 31 " 

" 17th 161 II 

., 18th 91 II 

" 
21St .. , ... 

" 
22nd 31 Cwt. 

" 23rd 6l " 

" 
24th 91 " 

" 25th .. 91 " 
" 

26th 91 " 

" 27th 13 " 

" 28th 6\ " 

" 
29th ... 91 " .. 30th 31 " 

,t 3ut 31 " 
September 1St ... ... ... 61 " 

" 
2nd ... 61 It 

II 3rd ... 91 " 
" 4th 61 " 
The difficulties in carrying out the systematic! disinfection were very great 

owing to the extremely defective state 9t the private latrines and the absence 
of proper access to them. It is to be hoped that this state of affairs will be 
remedled in the near future in order to facilitate the preveD tion of epidemics of 
Cholera at Puri. But in spite of these difficulties, the disinfection of fresh night 
soil of the town was followed by a very gratifying and marked fall in the numbet 
of daily attacks and deaths from Cholera, and in a fortnight the town became 
quite free from the disease. During the course of the disinfecting operations 
I visited the public and private latrines in Puri and was struck by the complete 
absence of flies round the receptacles although they were still very numerous 
elsewhere in the town i and this was extremely important having regard to the 
fact, that flies, as my researches showed, were active agents in the dissemina
tion of the Cholera organisms in the present outbreak. 

Comparison of the geographical distribution of cases, which occurred before 
and after systematic chlorination was carried out, shows that a very striking diminu
tion in the number of fatal cases of Cholera in all the Shahis or Divisions of Puri 
town has taken (!lace during t~e perio.d of syste~atic c~lorit;lation of night soil. 
Even the Sha~ls-Harchandl Shahl and Basah 5hahl-wlth the most defective 
latrine arrangements and in which many fatal cases of Cholera occurred responded 
to the treatment. 
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In co~bating both these epidemics the active factor, and indeed the only 
one which was brought into operation, l,\;'as systematic disinfection of fresh night 
soil; in both instances it was follpwed by striking results. 

The inhabitants of Puri appreciated the value of the operation and were 
so much impressed by it that the private house owners proposed to purchase 
Clorinated Lime and make use of it in their latrines during future periods of 
Cholera prevalence. At the time the disinfection operations were commenced 
there was considerable alarm in the town on account of the threatening aspect 
of the epidemic of Cholera: when it was seen that the operations were success· 
ful, the inhabitants who had gone away from Puri on account of Cholera began 
to return and complete confidence was established in this way. 



The effect of pipe water supplies on the reducUon of 
cholera In urban areas. 

On impaction of Table I, showing the mortality from cholera in the towns of the 
United Provin~eJ before and af~er the provision of a water-supply, the point that will 
at once attram. attention is that cholera has persistently appeared nearly every year 
after the introdu::tion of a water-.mpply except in the hill station of Naini Tal. The 
-double vertica.lline~ (11) in Table I delineate the period in which the water-supply 
schemes were completed and for three yeara after this -date we should eliminate the 
cholera figures from any calculations we may make, as it alwaya taked some time 
before the people appreciate the advantage~ of a pipd water-supply. Thf>se years 
have consequently been printed in Table ~ in antique figures. 

On looking carefully into Ta.ble II the first noteworthy point is column B. The 
number of years in which cholera oxurred af~er the provision of water-supply as com. 
pared with the previous yeara, is seen to be reduced only in the case of Cawnpore and 
Naini Tal. In Mussooree, Meerut and Agra it is a~tually in~reased. 

Secondly, in column C, though the maximum mortality of anyone year has been 
considerably lowered by the provision of water-supply, nevertheless a fairly high 
-death-rate per mille hai still oxurred. Dehra Dun shows 2-25 atter as against 10-19 
before; Meerut shows 2-21 after ai against 3-37 before; Benares 3-02 after as 
against 7'49 before; Lucknow 4-50 after against 4'39 before and Naini Tal 2-86 
.after against 10'19 before. On examination of column D, the number of years in 
whbh the cholera death-rate rOie above 1 per mille is seen to have been reduced by 
the filtered water-supply to about half in Ddhra. Dan, Meerut, Benares, Lucknow and 
Naini Tal, and in Mussooree, Agra and Cawnpore to nil. Column E sho\vs that not
withstanding occasional outbreaks and the increased number of years in which cholera 
bas occurred in Mussooree, the effect of the provision of a protected water.supply has 
been to greatly reduce the average cholera mortality. 

In attempting to explain the reasons why cholera has not entirely disappeared 
and the difference in the relative cholera mortality in various towns after the advent 
-of a water-supply we have to enquire if-

(1) There are other sources of water, such as 

(a) river and (b) wells, in addition to the pipe supply; and if these sources 
are largely used 1 

(2) What is the class of people inhabitin~ the town 1 
(3) Is the town a pilgrim centre 1 
(4) Is the pipe supply continuous or intermittent 1 
(5) Has the maximum mortality any relation to the prevalence of cholera in the 

district and consequently is it due to importation 1 
(6) Are there any other spe::ial circumstances bearing on the point 1 
(7) Have we sufficient data from which to draw con'~lusion t 

I.-The towns situated on rivers are-
Agra, Cawnpore, Allahabad, Lucknow and Benares. 

Agra has never had a mortality above 1 per cent. after, the advent of water
:supply. 

Cawnpore in 1911 shows the rise to 1'84 and 
Lucknow in 1901 ditto 4-50 

Meerut is not near a canal or river. Naini Tal and Musso~ree are hill stations • 
.and near Dehra Dun is the Rajpur canal. 

In Agra the river is near part of the thickly populated portion of the town. In 
~wnpore the Ganges is some distance from the densely inhabited area, but a canal 
,pass~ through the town. In Allahabad the Jumna is near the town, while the sacred 
l'iver, the Ganges, is some distance away from the main portion of the city. 
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In Benares.the whole city and temples practically front the Ganges and 8.i i~ "Well 
known the river at this spot is considered particularly sacred. In Lucknow the Gumti
is used for bathing purposes and is largely contaminated by sullage. In all these 
towns, with the exception of Lucknow, the river forms the part of the water,siPply 
and is drunk by the inhabitants. _ 

The question of wells as a source of water supply will be deferred until other 
points have been dealt with. 

II.-What is the class of the people inhabiting the town 1 
(1) Benares is inhabited by the most bigotted Hindus, faqirs, priests, &c., and is 

visited by pilgrims, from all parts of India. 
Agra, Cawnpore, Allahabjl.d and Lucknow· are largely populated by Hinuusand. 

Meerut pradically by equal numbers of Hindus and Muhammadans. 
Muhammadans. HIndus. Chr,stlans. 

DehraDun 8,983 19,018 1,4,60 
Mussooree 1,443 8,494 1,550 
Meerut • • 86,661 87,242 811 
Agra 54,194 103,094 2,622 
Cawnpore 41,834 111,859 2,790 
Allahabad 47,934 105,834 4,932 
Benares •• " 55,407 1411,756 981 
Naini Tal 1,1411 7,109 1,292 
Luoknow.. 99,117 134,381 4,496 

The effect of the larger Hindu population increasing the cholera death-rate is not 
apparent .. 

III.-Are any of these cities pilgrim resorts 1 
Benares is a most renowned pilgrim centre and is constantly infected by cholera 

through importation. At Allahabad the important fair, the Magh Mela, is held once 
a year for a duration of about six weeks. This mela is under the very careful super. 
vision of the Sanitary department. 

IV.-The question of continuous or intermittent water-supply. 
At Lucknow the supply is intermittent, being shut off from 8 p.m. till 5-30 a.m_ 

In Meerut the water supply is continuous_ 
In Allahabad it used to be continuous but is at present intermittent_ In Benares .. 

Cawnpore, Agra~ Mussooree and Naini Tal it is intermittent. 
Water supplies are at present intermittent for several reasons. 
Firstly, the waste of water in continuous water-supplies is enormous, the level 

of subsoil ;ater is often raised and the general health deleteriou~ly affected by 
qmIaria from surface pools where this method is in vogue_ The introduction of the 
divisional meter system and the provision of cocks or stand-posts, allowing only a 
modicum of water to be drawn at one time, would obviate these drawbacks_ 

V.-Has the occurrence of cholera in a district any connection with a correspondIng 
cholera high death-rate in towns, during the same season 1 

It appears that in many cases when cholera is high in the districts it is also 
high in the towns as per example, the followirlg :-

Allahabad 

Benares 

00 { 

~ 
o. ~ 

Town. Dlstr ct. 
1906 1'35 2-47 
1908 1-41 1-79 
1910 1-07 3 -42 
1903 1'05 1'57 
1905 1'03 1-65 
1906 1-'10 3'52 
1910 1'50 5'14 
1911 1-0G 1-42 

There is however no definite relationship between the amount of cholera in Ithe -
district and that of the town_ On the other hand there are cases in which the cholera. 
rate was high in towns and low in the districts- as seen in the following table :-

ToWD. Dlstrict. 
Cawnpore 1911 .. 1-84 -21 
Meerut 1900 2-21 '50 

. C 1896 3-02 1-31 
Benares 1897 1-69 -78 .el 1907 1·18 ·33 
Ltlcknow' 1909 1'26 -75 
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and also cases in which it was high in the districts and low in the towns-
D!.&Ir.cis" Town. 

Agra,I906 l'Oll '85 
Cawnpore.1901 1''11 ·56 .. lW8 1'14 '89 
ADahabad,1897 2'28 '{8 .. 1902 1'22 '4' 

1908 ~. 1'82 '38 
Benares. 1699 1'13 '15 .. 1900 8'63 '77 .. 1910 0'140 l'fO 
Luck now. 1905 1'10 '27 

.. 1908 1'76 '85 
Naini Tal. 1906 .. 6'01 '66 

1909 1'17 ·09 

VI.-Are there any other circumstances bearing on this point 2 

The hill stations of Mussooree and Naini Tal when compared show very different. 
rates of cholera mortality. Before t.he water-supply the average death-rates were 
'35 and 2'26 and the maximum mortality 2'92 and 10'19 respectively. Whereas after 
the water-supply the average cholera. death-rate was '22 and '44 and the maximum 
'51 and 2'86 respectively. The water-supplyof Naini Tal has been shown in, & 

paper read by Captain Dunn on the working of the Jewell Filter to be contaminated 
by bacilli coli especially from the Pilgrim springs. 

The springs at Mussooree are from a deeper source or are less exposed to surface 
contamination before exit. The food supplies of Naini Tal come from the Tarai and 
Bhabar, a notoriously bad place for cholera. The coolies for Naini Tal come from 
Kumaun and Garhwal and the Mussooree coolies are mostly from Tehri Garhwal and 
the higher elevation of Garhwal (the lower parts of Garhwal occasionally suffer 
from severe outbreaks of cholera). 

One explanation for the more frequent attacks of cholera in Mussooree is that the 
famous pilgrim resort or Hard war is on the Dehra Dun rail way line which was opened 
in 1900 and from Hardwar many pilgrims who formerly proceeded by Lachman Jhula 
now pass through Mussooree en route to Gangotri and Jamnotri, the sacred sources of 
the Ganges and Jumna, and often bring cholera ill their train. This sufficiently 
explains the increased frequency of cholera at Mussooree after 1900. 

At Dehra Dun at an elevation of about 2,300 feet above the sea level the 
water-supply was originally from the hill streams and the Rajpur canal which were 
liable to con~amination along their whole course. The ma.ximum cholera mortality in 
one year was as much as 10'19. After the opening of the water-supply the average 
cholera death-rate dropped from 1'91 to '55 but the source of Dehra Dun water-supply 
is not as yet sufficiently protected. At one point the water from springs is allowed 
to flow in uncovered channels to a collecting ba3in iD9tead of being built over. 
The occasional outbreaks at Dehra. Dun are also probably commenced by pilgrims 
from Hardwar, pro~eeding to the holy place3 in the hills beyond Mussooree. 

Though not affecting the incidenze of cholera to any appreciable extent, the 
following story, the truth of which is vouched for by Mr. Lane Brown, who was 
Municipal Engineer of Benares for six years, will show one of the many ways in which 
our Aryan. brother is exposed to cholera and other disease9 through his water-supply. 

A water carrier was noted to take up a handful of street mud and place it in his 
water vessel which he had just filled from the street tap. He was asked why he did 
this and the burden or his reply was that certain orthodox Hindus required Ganges 
water to drink but he was not going to bother to go to the river so he gave them 
fihered tap Ganges water and a little street mud to replace that which had been 
removed and which his clients considered indispensable to its sanctity. 

The relation of the wells in a city to cholera should now be investigated. 

On rererence to Table III it will be seen that the number of public wells and 
pri vate wells in the toWD9 of Cawnpore, Allahabad, Lucknow and Benares is large 
while the number in Agra is comparatively small. It 'Will be noted from Table I 
tl:at the cholera rate in Agra. has never been above 1 per mille, whereas in Cawnpore 
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it has occurred once, in Allahabad thrice, in Lucknow four times and in Benares eight 
times. On eliminating the 1906 outbreak of Allababa~at the Kumb Mela and the fact 
tha' cholera is mainly inlroduced .during ~he mela periods we find that the num
ber of ye8or3 in which the cholera mortality has risen above 1 per mille bears & close 
relation to the number of wells in the city. 

Under the Municipal Act, though powers have been given for the protection of 
public wells, private wells cannot be dealt with and may he situated within 1 foot of 
a latrine. 

In Mandalay the author has seen a well used as a latrine with a seat constructed 
over it, and although the drinking water-supply was taken from" well several yards 
awa} the sub-soil water was directly polluted. 

Under the building bye-laws when adopted, we shall be able to prevent the eroo
tiOll of a latrine near an existing well. but no law can stop a house owner from 
digging a well near his latrine. Indeed so common has this. become that in Farrukh-
4'.bad-cum-Fatehgarh the high death-rate 80'71 has been ascribed by a facetious District 
Magistrate to the well-cum-latrines which abound in the houses of the town. In 
-a town with a water-supply one naturally wonders why wells should be used at aJl. 
'The objection ot the Hindus to taps and a pipe water-supply is being gradually 
'Overcome, but in some cases in the event of a cholera outbreak he immediately puts 
the disease down to the pipe supply. Sterility and incompetency are also put down 
to drinking from pipe water-supply which, as the Indian points out, is not as good, for 
his garden as is an unfiltered supply, and if not good for garden produce is naturally 
not good for himself, and lastly, but not leastly, the pipes of the filter water supplies 
.are so exposed to the sun that drinking practically hot water from the tap does not 
.appeal to anyone's palate, when comparatively cool water from a well is near at 
hand. As a result of the heat in pipe water the practice has been adopted of 
putting tap water into gharas and' placing them in the dark to cool. No covers 
.are placed over these gharas and there is a tendency to their infection by dust and 
to the production of mosquito larvae. 

Mr. Baldwin Latham in providing a pipe water-supply to a city always placed 
-the mains 5 feet below the crown of the road, as (he stated) the temperature was kep~ 
lower and the infantile mortality in hot weather was reduced. 

In India the water is subjected to great heat in the filter beds and in the clear 
water reservoirs. When raised into iron balancing tanks. it becomes extremely hot. 
The mains are only 3 feet below the ground surface and the supply pipes running up 
the sides of the house are unprotected from heat, with the result that the water is 
~elivered often so warm as not to require heating for the evening bath. 

In Table IV in which the heat in stand pipe:!, shallow and deep wells is compared. 
there is not a very marked'difference at this time of the year, and thA tAmperature 
"l'ecorded are not reliable. In Table VI the temperature of pipes and .. prings at Mus
sooree and Naini Tal are compared. It is unfortunate that investigations on the 
subject were only commenced in September and we have no record of the heat in May 
.and June. Table V shows the heat in the author's room in Lucknow situated in the 
third storey in which the tap temperature in September reached 98. ~ 

In Lahore, with several balancing tanks, the supply in the hot hours of the day is 
less than at any other period of the 24 hours. In Lucknow the Water Works Engineer. 
whose,office is under the raised reservoir, states that the water is undrinkable in the 
hot weather and is too hot even to bathe in. 

The protection of the water-supply from heat is the problem I am bringing 
forward for discussion ~o-day. in the hope that some method may be found to reduce 
this temperature of the water in our taps, not to iced coldness, but to the tempera.
ture of the water of a shallow well. To place the main pipes 5 feet under ground 
and protect the pipe connection from direct sun and heat might be an improvement. 
but how are balancing tanks to he dealt with unless they can be conver~ into 
thermos flasks, or covered with asbestos, eternite sheets, Balfdust, mica or some noD
conducting material? It should be possible for filtered water reservoirs to be kept 
~oler. Some are only covered by a few inches of soil 
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trh~ powers given by the Municipal Act over wells deals in every case except in 
aection 126, with public wells and water supplies. 

Section 110 simply gives power to close or replace any wells if they are dangerous. 
(rom want of repair to persons passing by or dwelling or working in the vicinity. 

Section 119 deals with a suitable place set apart for bathing and washing clothes
and gives no jurisdiction Civer private wells. 

Section 126 requires the owner of any well to prevent access to it and to prohibit 
the removal or use of the water for drinking if the Civil Surgeon or the Health Officer 
considers that the water may engender or cause the spread of any dangerous disease. 
This section can only be enforced in a municipality after it has been applied to the 
municipality by the Local Government. 

Section 128 (IV) gives the board power to make rules for supervision over and 
regulating the use of public streams, springs, tanks and wells and other sources from 
which water is or may be made available for public use. 

Section 9:1 prohibits tilth receptacles being placed within 50 feet of spring, well. 
tank, reservoir or other source from which water is or may be supplied for public 
use. 

It is impossible to compel a house owner with a site of perhaps 40 feet long to 
put his latrine 50 feet from his own or his neighbour'S well but to permit a well, to be 
within a few feet of a latrine and to allow urine and kitchen water drains to pass 
outside the cylinder, appears to require some action which at present can only be 
taken in the case of lodging houses by prohibiting the issue of the licence until the
condition of affairs is altered. 

Further, the site plans of houses are constantly being submitted in which the well 
is 2 feet from the latrine. These plans are not passed unless the latrine 1S a connected 
privy. What action can be taken if after the erection of the house the owner sinks a. 

~well next to its latrine 1 The answer is none! In other words we protect the public 
but permit the private individual to do the most insanitary things and have the most 
insanitary arrangements in his house, with the result that the private individual 
of which the public is composed thinks your measures a farce and they are only 
introduced as a means of eabarclasti or oppression. 

One solution of the difficulty is apparently perfectly simple. Weare de8.ling 
with condition::' in sewered towns. Why not compel the owners of houses within 10() 
feet of a sewer to link up and to put in connected latrines, &c. 1 

Perfectly plain sailing in theory but let us examine the working in practice. 
Section 20 of the Sewerage and Drainage Act reads as follows:-

II When any building or land situated within one hundred feet of a municipal drain 
is at any time not drained to the satisfaction of the municipal authority by any, or a 
sufficient drainage connection with such drain, the municipal authority may by notice 
require the owner or occupier of such building or land to make and maintain a 
drainage connectio~ with the drain in such manner as the municipal authority may 
subject to rules made under section 33, sub-section 3 .. direct. " 

In Cawnp"ore a sewer costing 10 or 12 lakhs has been 'completed for the last 
six years. The board having been given permission under the word II may" to do as 
it likes has at last passed a bye-law to the effect that any house newly erected, costing 
over Rs. 2,000 and situated within 30 feet of a drain sewer, shall connect up. After 
six years and the expenditure of 10 lakhs 30 connections of which 5 only were con. 
structed last year have been made and a bye-law passed as above. ~ truly magnificent 
effort, and one that should conduce the thoughtful members of the community to wonder 
whether the WOld II may" in the Act should not be changed for cc shall" or whether 
boards should not delegate certain of their powers to the Chairman or Health Officer, 
to relieve them from the constant trouble of importunate and apparently conscientious 
objectors against the working of an Act which would compel the conscientious objectors 
to spend a little money on much heeded improvements. 
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Here again' we are met with difficulties; the cost of putting in a flushing la1rine 
.and connections is not small from a poor man's point of view. An intermittent syp'hon 
flush causes a ~aste of water. Can any of my heaTers recommend a cheap, us~ful, self
flushed native seat for the poorer inhabitants of private houses, cheaper than the 
Donaldson's seat 2 

Finally, deductions from such insufficient data as have been produced in this paper 
must be considired in the highe.>t degree unsatisfactory, and yet the fact remains that 
-cholera has not been eliminated from these towns, and if we waited before suggesting 
methods of improvement based on general knowledge until definite proof was obtained. 
the author would be dead and thousands of human beings who might have been saved 
\would have entered the bourne from which there is no return. 

The lessons to be learnt are-

I (1) that the unfiltered water supplies of towns must be sufficiently protected at 
their source, and 

(2) that wells will continue to be a source of danger until the pipe wa.ter-supply 
can be protected from excessive heat. With rega.rd to .control over 
private wells, we do not seek to eliminate them, as the country is not 
ready for such a step nor is our pipe supply sufficiently protected from 
heat to render this course possible. 

But we do ask for the means of enforcing the protectioI} of private wells in sewered 
towns by linking up lat~ine& and house drainage with sewers. In uDllewered towns 
permission to const~uct a well in a house should be obtained from the Chairm:n, Muni
cipal Board. The Health Officer should report on the local conditions and get a. tube 
well put down when the sub-soil water level will allow it. Where this is impossible 
the well should be placed as far as is possible from the latrine and its drains, which 
should also be constructed of approved pattern and put into thorough refair before 
permission to sink a well is granted. • , 

There are thus three points for consideration and discussion :
(1) The reduction of temperature in pipe water supplies. 
(2) The provision of further powers to protect private wells. 
(3) The type and cost of a suitable connected native pattern privy seat and the 

approximate cost of connection with a sewer 50 feet distant. 



J 
' , .. , TABLE iJ . 

Oomfarative s~atem.ent sh wing death-rate per miZl~ o/po;Utati,oi Jrom cftotera in the t'.lrger munic'ipatitiS8 with. ~ater-work8 and the district8 6'l:cluding such 
: m!,nicipCflicie8, Vnited Province8, lor 31 year8. 

- Larger munioipallty I I Date of intra-..: with w.ter works and ductlon of : 
CD dlstrlot excluding 1 muniCipality, water·works, ... .. ..; ..,; .0 co ..: a.i .,; 0 ... .. .,; ... .0 <d ..: a; 0> 0 ..l .. '" 
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2 Muasooree ditto .. 1895, A pril15 th .. " 'S2 .. ,32 ., .. .. .. '97 .. 2'92 " .. .. 11'19 'IS .. 'IS '18 '41 '5t 'Sl .. .. '51 .. '20 '20 '41 .. 
8 Dehra Dun dlltrlot I .. '02 . , .. '24 '14 .. 1'45 '05 .. 1'82 '08 19'92 '07 '01 .. 1 01 

" .. '98 .. .. '15 5'20 ,OS .. '98 '03 '11 '70 '58 'Sl4 , Meerut'munioipality 1896, May 6th" '41 ,02 '01 '19 '04 ,01 2:29 .. '08 .. : 3'37 SO , . .. '04 ' 05 11'01 '01 '13 l'21 'OC '08 '76 .. '01 '93 .. '16 '61 '01 '09 
Ii Meerut dlstrlot .. .. '20 '01 '01 '09 

::1:: 1'29 .. '42 '10 '51 2'68 '05 '01 'OJ '25 .. .. 'lr. '50 '05 '27 '37 02 '03 '05 .. 12 '06 '02 '11 
6 Agra mUDloipahty,. 1890, Deoember '00 '02 2'58 3 74 2 03 '03 '74 2'49 II 04 '33 '01 '13 '01 '22 '67 '03 '03 '06 '67 '04 '49 '01 '01 '35 .. '02 '04 '01 '03 Srd, 
7 Agra d18trlot .. .. ,01 '08 '57 '67 '60 01 '87 ,01 2'S5 '95 '02 1'24 '01 10 .. '08 '98 '01 .. '41 '25 '37 '38 .. .. 1'02 '08 '52 '07 .. '01 
8 Cawnpore munloi. 1894, 

, 
Maroh '04 '77 '85 1 25 '47 1-61 J'77 '04 5'35 1 05 40 '07 '74 '05 '81 '05 '56 '113 '45 1'84 ,02 '57 '03 5'83 11'68 '57 'OJ .. .. '07 '811 palJty 17th 

9 Cawnpore district" .. '06 1'35 '52 '39 '86 ,25 4'93 ,05 '09 '01 '68 '59 .. 4'67 '22 'O~ '65 '01 .. ,08 '62 'O! '20 '02 ,01 1'77 '25 l'U ·a '05 '21 
10 Allahabad muniol' 1891, Maroh '24 1'21 '91 '14 1'43 '01 J'80 '62 60 '43 1 12 111 39 '07 280 '11 'GO '43 03 '01 '57 '24 '44 '88 ,04 '18 1'85 '69 1'41 '07 1'07 '(,7 pahLy 26th, 
11 Allahllbad dlstrlot, , .. '18 l,OJ '87 1'01 ~'24 '10 5'15 13 1'30 '23 5 7. 3 8e 'O~ 1'87 '84 '73 2'28 '01 'O~ '79 '25 1'112 1'82 '06 '91 ~H7 '11 1'79 '11 3'42 1'02 I 
lZ Bllnares munlolpa.l. 1892, November 1'71 3'64 2'382 49 '83 1'15 7'49 2'74 1'22 '58 2'67 2'2911'72 1'361'103'021'6g 'IS '10 77 '87 '87 1'05 '74 1'03 1'70 1'18 '88 '14 1'50 1'003 lty, 18th, I 

3 2~ll'5211'311 '78 13 Benaros dlstriot .. .. '68 2'03 1'111 '27 '83 3 20 "'40 1 07 1'21 '2~ 3 :(6 1 36 '34 '03 1'13 3'63 '45 '72 1'57 '07 1'65 8'52 '88 '16 '69 5'14 1'411 
11 Luoknow munioi· 1894, July 21st '59 2'76 '72 '76 3'82 1'17 4 39 '07 '40 2'97 3'55 1'67 '08 3-43 1I'09!1-49'I'90 '08 '03 '8~ 4 50 '06 '10 '10 1 72 '27 '111 "'85 L'26 '811 S'U 'pahty, 

,." ''''1'''1'''' 
15 Luoknow dlstrlot, .. .. '39 2'48 '88 '26 1'05 '79 9'81 '11 '88 1'05 6'66 8'77 '01 .. .. '37 l'61 '44 '48 '03 8 81 1'10 '80 1'76 '75 '66 8'88 
13 NaiDl Till munlol' 1892, Ootober .. '15 .. .. '80 .. '30 2'28 .. 7'45 10'19 68 5'83 1I .. .. .. 7T'86 .. .. .. .. 1'02 .. .. '66 .. .. '09 .. .. pabty, 

14 17 ,50 ~60 
17 NI\lnl Tal dlstriot .. .. '14 '23 .. '92 '10 '05 4'69 .. 14'20 1'11 1'63 7 Oil 'OJ '26 .. '03 09 .. '23 1'84 1'97 '02 '01 5'01 '67 1'13 1'17 '81 
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Num· Nu.mber of 
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death rate mille 
per mille (annu. ~1 '" . oocurred. was above 1. all· w 

1 

II 

3 

4 

5 

6 

'I 

8 

51 

No. 

---
Dehra Dun Munioipahty 12 12 8 8 

Mussooree " .. 13 18 4 9 

Meer~t " .. 12 12 8 10 

:Agra •• " .. 10 10 9 10 

Cawnpore 
" .. 13 18 13 11 

Allaha.bad 
" .. 10 10 10 10 

Benares 
" .. 12 12 12 12 

Lucknow .. .. 14 "I 14 14 

Na.ini Tal 
" .. 12 12 8 4 

10'19 2'25 4 I 2 1'91 
, 

lI'92 '61 1 .. '35 

8'37 221 2 1 '53 

3'74 '67 4 .. 1'19 

5'35 '98 40 .. 1'14 

2'80 '60 3 a '1!4 

7'49 a'02 10 12-43 

4'89 4'60 8 4 l-SS 

10'19 2'86 40 2 \1'26 

'66: Figures entere 
• in Roman ap 
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d 

'41 

'23 

penod be fo r 
e 
8 

the introduo 
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works. 

'86 Figures entere d 

'28 

1'10 

'98 

'44 
I 

in italIC. ap 
pertam to th 
period after th 

& 

8 
f mtroduotlon 0 

water works. 

TABLE III. 
Number 01 wells tn large towns with a piped. water'8upplV. 

Wells. 

Place. Population. Rivers. Total. Number of private wells. Number of publio wells. 

Drink. w:ash·l T tal Total. 
mg. mg. o. mg. mg. - ------

D~mk'l W:ash• 

-------f---

1 Ca.wnpore .. 173,973 Ganges 2,559 2,097 119 2,216 820 23 II4S 

2 Lucknow .. 240,016 Gumb 4,600 .. .. 3,715 . . •• 885 

3' Allahaba.d .. 159,701 Ganges 1,258 .. .. 606 .. .. 61S~ 
a.nd lumna. 

4 Benares .. 199,868 Ganges 8,252 518 1,899 2,417 830 II 835 

5 Meerut .. 76,351 .. Not 235 .. .. 6 .. .. 
known 

6 Agra. .. 163,935 lumna 4045 170 235 405 18 27 400 

7 DehraDun . . 30,301 .. .. .. . . I .. .. .. .. 
S Mussooree .. 811,986 .. .. .. 

I 
.. .. .. 

\ 
. . , 

9 Naml Tal .. *13,183 .. .. .. .. .. .. . . .. 
• Mean between summer and wmter pOpula.tIOn, 

TABLE IV. 

Temperature in wells and stand-p~pe8 in September and October 1912. -

. I Deep wells. Stand pipes. Shallow wells. 1912. 

Place. 7 12 3 6 7 12 3 6 7 12 3 6 Month. Date. 
a.m. am. p.m. p.m. am. a..m. p.m. p.m a.m. a..m. pm. p.m. 

-. - - - --- - - -- - I-- - I----

1 
I { Centigrade 26'4 27 27 27 29'40 29 8 29'429'2 27'6 27'S 27'8 27'6 

I 
Allahabad I 

Fahrenheit 79'0 80'680 6 80 6 84'9 tl5'6 84'984'3 81'7 81'7 81'7 81'7 

Cawnpore .. DItto .. 79 79 79 77 88 88 88 81 76 79 79 77 
, 

27'2 25'1 25'2 I CentIgrade 25 3 26 26'2 24'3 26'2 28'3 29 240'4 26'2 
BmLres 

Fahrenheit '17'5 78'8 79'1 79'3 79'1 82'7 84'280'7 76 79'1 77'17],3 

Lucknow .. .. 72 72 72 72 '18 73 74
1

76 76 72 74174 October ~ 25t.h 

Do~'-' .. .. 17o.a SO 78'0 80'1 80'2 80'4 80'480" 70'8 80'4 80'0 80 Septem 25tli 
\ I I 

a 
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TABLE V. 

Temperature of water in the 8'l'nitary Oommis8ioner's qu.arters 
(LucTmow). third Btorey. 

I 

No. 

September 1912. 2!a 

.. 
II 

.. 

.. 

.. 
u 

" 
October 

" 
" 
" .. 
.. 

• .. 
• 
.. 
• 
• 
II 

.. 

.. 

.. 
" .. 
.. 
.. 

~3 

~" 
~II 

26 

27 

28 

~9 

80 

1 

1I 

S 

" 
5 

6 

F. 

86" 

83° 

8ao 

89" 

91l" 

F. 

96" 

9ao 

89" 

98·6" 

9'1" 

9S" 

TABLE VI. 

F. 

9'1" 

9ao 

92" 

90" 

89" 

90" 

9S" 

9ir 

93° I 
9ao I 

9".11° ! 
94° I 
90" I 

F. 

90" 

90" 

8ao 

90" 

Water temperatures at MUB8oorie. 

Name of plaoe. 7 p.m. 12 Noon. Sp.m. 1 6P.m. 
-- - -

F. F. F. F. 

1 Munay sprmg No. S .. 611° I 61° 61l" 61D 

1I Beservolr at Pump House .. 611° r 63° 68" 63" 

81",.d pip". I 
I 
I 

S Herne Dale .. .. 64° I 64° 65° 64° 

" Maple Hayes .. .. 511° I 64° 
I 

64° 64° 

Ii Below kutoheri •• .. 64° I 64° 64° 640 

6 End of Landour Bazar .. 64° 64° 64° 640 

Water temperatures at Naini Tal.. 

No. Name of plaoe. 8am. 11lp.m. S pm. 5 p.m. 6 p.m. 

- ----------- --- ----
F. F. F. F. F. 

1 Tank near Ardwei .. 60" 6110 630 6S" 6S" 

2 Standpoet in New Market •• 6110 66" 66" 64° 64° 

S Parsonage Tank . .. 611° 66° 66° 65° 65° 

" Armadale Tank •• .. 60" 6110 6S" 6S" 630 

, 
Ii Forest Sprmg No. ii .. 5ao 60" 6oo 56" 540 

6 Cheena Spring •• .. 560 580 ,560 55° 55-



ALL-INDIA SANITARY CONFERENCE-MADRAS, 
NOVEMBE~ 1912. 

SOME PRACTICAL POINTS IN DEALING WITH EPIDEMIC 
OF CHOLERA. 

BY 

MAJOR H. A. F. KNAPTON, LM.S., ACTING SANITARY COMMISSIONER FOR 

THE GOVERNMENr OF BOMBAY. 

Of the three common infectious diseases with which we are chiefly concerned 
in this country, occurring as they do, from time to time in epidemic form, 'Oi8., 
SmaIl·pox, Plague and Cholera, I think it will be unanimously admitted that we 
are better acquainted with the nature and means of dissemination of the last 
than of thc:: other two, hence we are beeter able to devise methods' for preventing 
its spread. 

We know little or nothing ofthe active cause of small.pox, we can only infer 
from comparison with other complaints of the kind that it is due to the introduc
tion into the body of some virulent organism, which after running a definite 
course of incubation followed by certain pronounced physical lesions is cast off 
mostly by the skin, if the patient survives long enough. 

From experience we know that the malady may be contracted. by merely 
coming into contact with an infected individual, or even residing near him, It 
may also be conveyed through the medium of cloths, bedding, etc. Wherefore 
our only means of preventing its spread is by isolation of the patient, and vaccin
ating all those who have been in any way associated with him, with a view to 
rendering them immune, at the same time disinfecting everything which has been 
used in the sick room: 

We know that plague is due to the invasion of a specific microorganism 
which we can cultivate outside the body, and there is every evidence to show 
that it is imparted to human beings through the medium Qf a certain type of para
sites found on rodents, but we are still more or less in the dark as to the. exact 
means by which it is brought about. Wherefore we organise campaigns for the 
destruction'of rats, inoculate with immunising serum, and encourage people to " 
evacuate the houses in which it appears. 

But when it comes to cholera we are practically certain that the disease is 
caused by toxins produced in the body during the growth of a certain vibrio, 
having definite characteristics, whose habitat is in the alimentary canal and that it 
is invariably introduced into the system by the mouth, almost always either 
directly or indirectly in infected water it may be actually present in drinking 
water which is no doubt the commonest way people contract the disease. Or it 
may be that vessels or utensils used for feeding purposes have been washed in 
contaminated water. Soda water bottles may have been k~pt in a chalti contain
ing infected water, a little of which is retained in the necks above the glass ball 
stoppers and mixes with the contents when they are opened, the acidity being 
much reduced by the ebullition of the Co. and not having time to affect the 
microbes. 

Green vegetables may bec9me carriers of the malady ~ither from being 
washed in water containing the organism after they are gathered, or from the 
ground in which they are cultivated being irrigated by water drawn from a sus
picious source, moreover it is pos:.ible that the soil in which they are grown may 
have been directly polluted by a person who js suffering from cholera defecating 
upon it. 

I think we can eliminate the theory of air borne infection, we know that the 
bacteria are not very tenacious of life, that they soon become inert and die when 
deprived of moisture or exposed to a bright sunlight, so we may be fairly certain 
t hat if they ever became so dried up to the extent that they cannot adhere to the 
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surface on which they are lying, and therefore liable to be blown about by the 
wind, they would ha~e lost their vitality and be rendered harmless. 

But there is one agency by which the dise~se may be disseminated, quite 
irrespectiv~ of water in any form which is ve~ im~ortant and that is the part 
played by lnsects. The common house fly wIth hIS gummy plantar surfaces is 
undoubtedly a serious offender in this respect. Having settled on a cholera stool 
where a certain number of infective microorganisms stick to his feet, he goes off 
and gets drowned in a milk jug or samples some delicacy at a sweetmeat stal1 
incidentally relieving himself of a few hundred bacteria here and there while crawl
ing over it. And lastly we must not forget that infection may be conveyed by 
se~vants, who in this country are by no means over particular in the matter of 
cleknliness, in preparing or handling food. I believe not long ago an outbreak in 
a Calcutta hospital was traced to a ward-boy, the bacteria being actually found 
on the palms of his hands. • 

Our'first 'object then must be- to find out the source from which the disease 
originated, and then tb'prevent'its further spread, either by rendering the source 
inert or by stopping persons putting themselves in the way of infection from it. 
NeedlesS' to remark, th-e latter presents considerable difficulties. 

In the Central Division of the Bombay Presidency as soon as news reaches 
the Deputy Sanitary Commissioner's Office that a case of cholera has occurred 
in-a village, a paper containing certain questions is sent there to be filled up by 
the Kulkarni (or village scribe). By this means we gain possession of certain 
particulars with·regard to the patient's surroundings when he contracted the 
malady. The age, sex, position in life, what water he was in the habit of drink
ing, whether he was a perm~nent resident of the place or had lately come from 
some other neighbourhood, If any other member of the household had been 
similarly affected, etc., from which we can draw fairly accurate deductions, firstly, 
as to whether it was really a case of cholera or not, and secondly, whether the 
source of, infection is actually present in the village or the disease has been 
introduced from outside. 

An isolated case occurring in a house where the members are all living 
together under exactly similar conditions, none of them having lately been away' 
from-home, iSlhardly likely to be true cholera. 

And here 1 may mention that we sometimes get a history of a man, who 
after eating a quantity of water melons while working in the fields all day • ...during 
the rains, has been taken with violent choleraic symptoms in the evening with 
perhaps fatal results. A case of the sort was published only a few months ago 
in the Indian Miedical Gazette, the author asking if such phenomenon was within 
the experience of any other medical man. 

During severe'epidemics of course it is next to impossible to discriminate 
between the true. disease and severe diarrhcea, possibly caused by ptomaine 
poisoning ,or some other violent irritant, from the accounts received; and the 
villag~ officers knowing that they will be severely dealt with if they neglect to 
report an outbreak;.take care to'err on the safe side and enter any complaint 
which is accompanied by profuse evacuations and collapse in their cholera 
returns. 

Last'year in-a I)eccan'village during a period of three or four days more 
tha'n~a lruncl.ted 'oflthe inh-abitahts developed symptoms of this kind, which lasted
only a few hoursfand~tl1.en disappeared entirely, no death occurred: although the' 
very old and infants in arms were equally affected, -which at once aroused a sus .. 
picion that it could not be really cholera. And no cases of the sort were reported 
from other places ·in ,the vicinity, with which there was frequent intercourse. 

It"was-all over before any'·systematic investigation could be made, and' we:: 
lie"VeT came to-anY.' satisfactory conclusion as to the real exciting cause, but it was-! 
e\7idently not·chol~a. although it was returned'as such. 

In .addition to these. queries a pamphlet in vernacular is forwarded entitled 
"Simple;instructions to check t,he spread of cholera" and the Mizmlatdar (chief· 
revenue subordinate,.rbelleve he is analogous to the Tehsildar'of the. Punjab)(is. 
req\lested:to. see that they! are _carried out. 
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I will not inflict a detailed transcript of these on you, suffice it to say that 
they explain that the disease is cliiefly communicated by drinking water, hence 
great care should be taken to protect the general supply from pollution. They 
emphasize the necessity of observing personal cleanliness on the part of those 
attending the sick, and warn them of the'virulently infective nature of the stools 
and in this connection, with your permission I will quote direct from the pam
phlet. 

" A fire should constantly be kept alight, and all stools and vomited matter 
should at once be burnt; this is very important. " 

There is a paragraph warning persons of the danger of eating any food or 
drinking any milk with which flies have COme in contact, and some advice, 
regarding abstinence from unripe fruit, particularly water melons. 

I believe this injunction leadS" to considerable misapprehension. Of course its 
main object is to lessen the probability of persons lowering their vitality by the 
diarrhrea which often follows indulg~nce in large quantities of indigestible mat .. 
ter, hence rendering them more likely to fall victims to the prevailing complaint.' 
But quite a large proportion of the lay public imagine that cholera can be pro
duced merely by eating fruit. 

Now it is comparatively easy to frame a complete set of directions for use,' 
so to speak, but the difficulty is to get them put into practice. And I may admit 
at once that the success or otherwise of these preventive measures almost entirely 
rests with the Mamlatda,s .. 

If he is an intelligent man, with previous experience of epidemics and has 
confidence in them himself, he will often contrive to nip the disease in the bud. If 
on the other hand he is an ignorant individual, without any progressive tenden
cies, and regards our efforts merely as some new fad on the part of the ever in
comprehensible Sak~b·log, he does not trouble to give any orders on the subject. 
The village officers take their cue from him, the pamphlets become as valuable' 
as any other waste paper, and cholera spreads unchecked from village to village' 
throughout the country. 

To show what can be done with the co-operation of an intelligent subordinate 
who has influence with the people, I woald cite the case of Wai in the Satata di!-i' 
trict. This is :t small town of a few thousand inhabitants, the head·quarters of, 
Brahmanism in the Western Presidency, in so much that the Holy Krishna river 
runs through it. It is situated' at the foot of the hill station, to which Govern
ment repairs in the hot weather; cholera appeared there at the end of May just' 
as the general exodus to Poona was about to take place, some thirty cases occur
ring every day, and the cart-men employed to bring down baggag'e contracted the 
complaint on their way through the place and died on the road later. This was 
a very serious matter and called for immediate remedy. The Mom/aida,. had a 
couple of thousand copies of the pamphlet already referred to printed at the local' 
vernacular press and circulated amongst the inhabitants, at the same time exer-; 
cising personal supervision to see that the advice contained therein was acted' 
upon. He_even went counter to' the ancient prejUdices of the people to the 
extent of having the sacred river patrolled by police to prevent the water being. 
used for domestic purposes j it was undoubtedly. contaminated with the specific' 
microorganism. 

The severity: ohhe epidemic began to abate at once. The only thing he; 
did not do was tQ see that the stools of persons suffering from the disease were' 
burnt, but had them·bariedinstead. Now'thisis nota safe method of disposing: 
of them, and for this reason I quoted J the paragraph in the pamphlet referring 
to the subject, verbatim, just no1't. First of all their infectivity is not destroyed 
by merely, putting them underground, and to save themselves trouble, people will' 
deposit them in the softest and most porous soil, without any regard to the prox
imity of wells or other sources of dtinking water~ to which they may gain access-. 
later. 

Furthetmore the ground:round many ohhe'houses is so hard that it would 
take a pick to break ·it 'up; wherefore it is physically impossible to pury the excre"
ment, and the usual 'alternative is to throw it away on the nearest convenient patch 
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of waste ground, whence it may eventually be washed into a neighbouring stream, 
and in the meantime is the general rendezvol.\s for all the flies in the vicinity • .. 

There is always sufficient cutcnerJJ lying about in every village with which to 
make a fire, and nothing is simpler than to have a few handfuls gathered, and 
when well alight pour the ex;creta on to it, at the same time holding the gum/an, 
or whatever vessel they were collected in, in the Bames for a short time to sterilise 
it. 

I visited Wai when the disease had been prevalent there about a week during 
which time there had been over a hundred attacks and some fiftyfive deaths and 
although the daily incidence had been diminishing owing no doubt to the preven
ti~e measures which had already,been taken, as soon as this method of dealing 
with the motions was put into practice the epidemic stopped dead, only two cases 
occurring during the ensuing week. 

Last year cholera broke out in Sholapur, a town having a population of 
nearly 100,000 persons, the centre of a great cotton industry. The water sup,I?ly 
is brought into the place in an open channel from a large bunded tank three Imles 
away. Knowing what we do of the habits of the natives of this country this 
means of conveyance always appears to me to be attended with considerable risk, 
particularly as no very active precautions are taken to prevent the populace gain
ing access to the water. There is what amounts to a public path, on either bank, 
with inhabited dwellings a few yards off, and it is crossed in places by plank 
bridges. one of which is the general means of communication with a village fifty 
yards away from it, wherefore it was of the first importance that the disease 
should not spread to this village or to any of the houses situated _along the 
course of the conduit, as if the stream became infected nothing could avert the 
most appalling epidemic. 

During the latter part of August twenty or thirty attacks were being reported 
daily. They were mostly confined to the lower portions of the town where the 
houses are very squalid and there is a certain amount of overcrowding, although a 
few cases occurred in other quarters. 

There was a question of establishing a temporary hospital and insisting that 
all persons suffering from the complaint should be taken to it for treatment, with
out consulting their own inclinations in the matter. 

Now this is a step which should never be resorted to, if it can possibly be 
avoided, as the majority of natives have a rooted antipathy to leaving their homes 
when they are ill i moreover they look upon it as a reflection on their domestic 
arrangements, hence such a procedure is a direct incentive to conceal the cases, 
which is the last thing desirable. 

The people of the infected portion of the city drew their water supply from 
wells, which were carefully protected from pollution by the usual methods, a 
police guard being moUt~ted at each to see that the precautions were not 
neglected. 

A special sweeper was told off to each case, or group of cases, if two or 
three happened to be near one another in one street, they were provided with 
wood and made little fires in selected spots. Directly one of the sufferers passed 
a motion it was handed over to the sweeper on duty and burnt then and there. 
Phenyle was dist~ibuted to those attending the sick with instructions to wash the 
floor or any furniture soiled by the excreta, cotton clothes worn by patients were 
burnt, the municipality giving compensation for the loss of it in the case of the 
very poor, blankets and woollens were dipped in phenyle. The same old pamphlet 
was circulated in large numbers ~nd pasted in conspicuous positions all over the 
city. The epidemic entirely disappeared in ten days. It is hardly necessary to 
tell you that it is far more diffi~ult to carryon a campaign of this sort in a large 
city like Sholapur, than in a small town or village. 

A few months ago cholera appeared in a village about· three miles from 
Poona Cantonment, some thirty cases occurred before we knew anything about 
it, the official report having been returned by the Mam/atdar for correction. 
The same means were employed, the people being shown how to render the 
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excreta harmless by pouring them on a fire. They, se~m (atb,et: ,t~. enjoy the 
process as h:lvlng some mystic signification. No furtber cases occurred. 

. To quote as instance of how the lo~er ~l~sses _di,sp~se ~f vAru1~QHY :iol~ctiv~ 
dejecta when left to themselves. There was a woman In this v!ltage who ,when 
.asked what she did with them, proudly answered that she threw them iJltQ the 
"ala, The mila in question is an irrigation channel largely used for drill king and 
other domestic purposes, it flows round the village, her house being one of tbe 
IlJrthest up stream. And with reference to this I would remark that it is ivitlj 
the women ,,'e have the greatest difficulty, the majority of them are so, i~te!1sel,
stupid and obstinate, that even if they can be made to unaersta~d' wtiat is 
required of them, they will nbt dO.it. At :Wai one old.dflme had a reg~lar stand' 
up fight with her son, a comparatlvely enlightened indlVldual, when she was tot~' 
not to drink the river water, to which she had been a~customed all her life, 
the police had to be called in to separate the parties. 

In these thtee outbreaks, Gentlemen, I personally supervised th~ arrtar)~e
merits and saw that they "'ete efficielitly carried out, I could mention srve,~~t 
others, some of which occurred 10 places 1 hId no opp'munity of visiting, where 
q.s soon a.t> ~h~ inbabi~ant$ bestirred themselves to folloW' the precepts laid down, 
the r~sijlts wer~ more or less as successful •. 

Wherefore I maintain that cholera is a preventible disease, and an, easily, 
preventi.bl~ dil>ease/ wbich we utlQt:rs.tand and have the means of effe('tuatIy stamp
lJ1g out, ill c.ontlladistinction to plague and small-pox, concerning whic~ \\;e have' 
only a comparatively imperfect knowledge, and, , think we may look forward to 
a ttme when it will be a,s rare in India as 'I ~phu.s is in Eljlgland.,a djs~~e ~hich 
not a hundred' yeal's' ago was a<; prevalent thtre as cholera. i,s her~ ~Q, day, but ~~s 
almost entirely disappeared with the advance 6t sani'tati'on. 

Ollr efforts: to' check cholera s6 far have b'O'rne a,certain amount of Uuit as 
shown by the generat decline in tl1e filgures for the I'ast (wepty years arid,' Wi~h 
the ever in<:reasing attention \\;hiclil IS ~oW being paid to sanitary ~atl~rs ~e' ni~y 
confidently hope to see an infiqiiely gre~ter impro~l::ment during th,~' rt~·~t 
bldecenrtia.1' period. ' 

1~e' questioh of tre"tmerul stri~tly s~eakiog d~~s not com~ withIn oHr 
province, the, Qu'siness pf tne Sanita,ry Officers being ,0 preveqt people g~,tti.rlg 
diseases and not to cure them~ The first thing usually, done on the app~arance 
of an outbreak is to 4istribute med'ci es broadcast, ~c;>st of the' m,ofus~if di~
pensaries k~eping Ifrge quantities in st?ck, from which ~IJ~ one wh? al'piies ~Q~ 
assistance IS dosed. Doubtless a certam number of persons are relIeved to some 
extent, but such a proc~dure does little or nothing towards combating the spread 
of the epidemic, and up to recent years-apparently it represented the beginning, 
middle, and end of the efforts to stop it. Moreover of late in the Bombay P,e
sidency the people have not taken kindly the medicines provided. 

This however is not on all fours with the exhibition of acids as a prophylactic 
measureJ bearing in mind Koch's sensational demonstration of the value of 
these drugs in that respect. I have always been in the habil of Issuing 30m of 
~mute hydrochloric acid in an ounce of water to clerks, servants and patawatlalu, 
when touring in a cholera stricken district. They rather like the tart flavour 
and take it readily. So far I have never had a case amongst my establishment 
in camp although the disease has been raging in all the surrounding villages. 

No dissertation on this subject would be complete without some relet
ence to fairs and the part they play in spreading the malady. And we cannot 
but commend the action Government now proposes to take in holding searching 
official enquiries concerning them. 

Every twelve years there is a very large religious gathering atTrimbak in the 
Nasik district, where lakhs of pilgrims congregate for a time on the last occasion 
on which it was held, cholera was particularly virulent amongst them. When they 
dispersed in April we could trace the advance of the disease all down the main 
route they took to Poona, as they infected each village in turn on their way back 
to their homes. On reaching Poona they branched off to Satara and Sholapur, 
the former being particularly severely affected, and eveu introduce<lthe complain, 
~nto Ratnagiri. 

~sc 



,-here is another pilgrim centre on the Bombay si~e, which for years used to 
be considered a menace to the health of the commumty so much so that the 
local Government voted 41- lakhs of rupees as a free gift to the municipality 
to provide them with a water supply which should be above suspicion. . 

rhis place, Pandharpur. is situated on the Bhima river, and is the seat of a 
very holy shrine (Vitoba), it has a population of 25,000 under ordinary circum .. 
stances, but during the Ashadi Fair which takes place annually at the beginning 
of the monsoon there are often as many as two hundred thousand persons col .. 
lected there. Cholera used to make its appearance there every year as regul.ar 
standing dish, and the pilgrims returning to their homes spread it all over the 
courtry. In 19:)6 a most violent epidemic raged there. It was commonly 
reported that there was one long and, continuous procession of biers day and 
n~ght to the cremation ground. There was not sufficient wood or~ dung-cake 
available to consume the bodies, and half burnt corpses were committed to the 
river wholesale. This state of affairs could not be allowed to continue and stren. 
uous efforts were made to get the place into some semblance of a proper sanitary 
condition. 

A special cholera hospital was built. Householders had to obtain a 
license to take in pilgrIms as lodgers, the d\Vellings being previously inspected 
and passed as fit from a sanitary point of view to harbour them. They were 
dIrected to report any case of sickness occurring on their premises, under pain 
of l,1avmg theIr license endorsed, under these circumstances we could safely insist 
on p~ople being treated in the hospital. 

c A ,staff of medical subordinates were employed to examine everyone 
entering the town, either by rail, road or river. 

Stringent regulations were drawn up to prevent pilgrims obeying calls of 
nature in any place except those set apart for the purpose for which ample 
provisi)n was made, and the usual stereotyped precautions were taken to prevent 
the drinking water being polluted, with the result that in 1909 when cholera 
was extremely prevalent all over the Deccan only about forty attacks occurred 
during ~he f.iir time and in the following seasons 1910 and 1911 not a single case 
appeared. This year the fair was stopped officially owing to the general 
prevalence of the disease throughout the country, railway booklOg to the station 
being prohibited for the time bemg, nevertheless some forty thousand people 
gathered there, but remained for the most part healthy. Pandharpur furnishes 
fewer cases now than any other towns of its size in the Presidency. 



Proposed meaSures for' dealing wIui cholera ~p)demlcs' In the 
A 'OJ i • , 'I'" • ! 

United ProVInces. 

During the years 1910 and 1911 the United Provinces were visited 
by severe cholera epidemics chiefly in rural areas and it was noted by the 
then Sanitary Commissioner, Major J. C. Robertson, I. M. S., that, in 
many districts, the epiderp.ic appeared to run a course which was very 
little influenced by the measures taken to prevent its spread, until the 
district had been actually visited by the Sanitary Commissioner or a. 
Deputy Sanitary Commissioner, a.nd a proper organization initiated to 
combat the disease. 

The methods adopted to cope with an epidemic by the district 
authorities are regulated by paras. 2022 to 2035, Manual of Government 
Orders, United Provinces. (See Appendix I). A perusal of these paras. 
makes it evident that the orders as they stand do not en.join a. suffi<?iently 
active campa.ign against the spread of the disease, especiJl.lly at the com
mencement of the outbreak. 

Para. 2022 says that Civil Officers should take measures for obtaining 
immediate information of the outbreak of cholera within their jurisdiction. 
1 have not found, 40wever, that the arrangements made in any district to 
obtain information in primary outbreaks are adequate. There are standing 
orders in most districts that the Chowkidar of a village in which cholera 
breaks out should immediately report the fact to the nearest thana. This, 
however, often appears to be disregarded and the report of an outbreak is 
usually made to the thana with his usual fortnightly or weekly mortality 
report. The thana then reports weekly to headquarters, who report to 
the District Magistrate. The latter informs the Civil Surgeon. The only 
agency the latter has at hand is that of the vaccinators. He recalls for 
cholera duty the vaccinators of the circle or circles from which the disease 
has been notified, serves them out with packets of permanganate ~f 
potash and orders them to prodeed to the infected area and disinfect the· 
wells. 

As epidemics usually occur in the hot weather when the vaccinators 
are off duty, there is usually some difficulty in finding them so that more 
wa'ste of time occurs. To cut a long story short, ~y experience is that 
no agency to disinfect wells is established: as a rule until' three weeks to a. 
month have elapsed since the outbreak actually occurred and by that 
time as a ruM the disease has spread o'Ver a. considerable area and the 
vaccinators are quite unable to cope with it. As the mortality increases 
the Civil Surgeon usually applies for the services of one or two Sub
,Assistant Surgeons who are given cholera medicines and are ordered to 
proceed to the infected area and direct the operations of the vaccinators 
a.nd attend patients. 

The Sanitary Commissioner receives the daily death returntt and if 
the death-rate shows no signs of diminution, he .deputes a Deputy Sani
tary ComiiiisSioner to the districtto adVise the local a.uthOritfes. 
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It has been my custom to advise the local authorities of any district 
which I visited during a severe epidemic. to employ the revenue establish
~ent to ensure the proper disinfection of all the wells in the epidemio 
area and to order all the tahsil officials to see that this was carried out 
in addition to their other duties and also in the case of severe epidemics 
to apply to Government for the services of one or more Tahsildars or 
Naib-Tahsildars for special cholera duty. I advise the purchase oflarge 
-quantities of permanganate and the distribution of several weeks supply 
of .this to the Patwaris in and adjacent to the -infected area with orders 

\ to disinfect the w~lls twice weekly. 

The tahsil authorities also had to see that all the possible breeding 
grounds of flies in the inhabited area were eradicated. As a result of 
the institution of these measures the death-rate always dropped rapidly. 
This year there was a severe outbreak of cholera in the Kheri district. 
I received orders from the Sanitary Commissioner while at Amritsai to 
proceed to Kheri on my return. I advised the measures above referred 
to and the advice was energetically carried ou.t by the Deputy Commis
sioner, Mr. John Campbell. I ,arrived in Kheri on April 27th and 
left on the 29th. The following extract from a letter from Mr. Campbell 
will show the results :-

:11= :11= :11= "" :11= 

I have kept records in my office of the actual cholera mortality day 
by day, i,e. not the deaths reported day by day, but the actual dea.ths on 
anyone day, the results work out as follows:-

20th-30th April Average 65'5 per day. 
1st week May " 95'1 .. .. 
2nd 

" It " 2,2'8 " " 
3rd II " .. 13'3 " .. 

• '*' .. • • 
My mahout 'told me the other day that he had just come down from 

Nepal; he said there were bodies lying about in the foot hills there by 
the hundred, unburied and unburnt; no transport was procurable and 
there was no bandobast of any kind. His story is true I know. I have 
had any amount of independent verification of this . 

,. • .. 
Kheri is on the NePl:!'1 border and I quote the second extract to show 

the state of affairs within a few miles. The large diminution in the daily 
death-rate occurred at a season when a large increase in the death-rate 
occurred in previous years, so that the rapid diminution is entirely due 
to the efforts of the district ;tuthorities. 

By the 1st week in June the death-rate was nil and since then only 
on one or two occasions have deaths been reported from Kheri district. 
These cases were imported and no spread occurred. In former years a. 
rise in the cholera mortality was usual in August. This year the rise 
did not occur as the outbreaks were...immediatelY stamped out. 

The Sa.nitary Commiss{oner b~ough~ these excellent 're'sults 'and the 
methods used to obtain this to: the notice of the-Lieutenant-Governor and 
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the District Magistrate of Kheri also_did so direct. The Lieutenant
Governor approved of the measures adopted and sanctioned the drawing 
up of a scheme for applying the saine measures to certain districts in 
which cholera epidemics are prevalent and also the revision of certain of 
the paragraphs in the Manual of Government Orders with reference to 
cholera. 

In order to ascertain how much permanganate of potash would be 
necessary to disinfect an average well, the Sanitary Commissionel\ 
requested me to carry out experiments as, to the bactericidal effect of 
permanganate on cholera vibrios. 

The results obtained are given in the two attached reports (Appen
dix II) to the Sanitary Commissioner. 

I think that the results are most conclusive and that on an average 
one ounce of permanganate will be sufficient for an average sized well. 
After the completion of the experiment the proposed measures attached 
were drawn up for dealing with cholera in rural and in urban areas. 
A pamphlet on cholera for issue in affected villages was also compiled. 
The permanganate will be issued to all the officials concerned in the 
selected districts as soon as the proposals are sanctioned by Government 
so that the materials and the organization for dealing with an outbreak 
will be on the spot at the time of the outbreak. 

With regard to the reporting it has been proposed that the police 
authorities should issue strict orders to all village Chowkidars to report 
primary cases of cholera to the thana immediately, having first informed 
the Patwaris. The Sub-Inspector at the thana will send these primary 
reports in green envelopes direct to the district headquarters, one to the 
District Magistrate and one to the Civil Surgeon, who will at once make 
arrangements for the deputation of vaccinators ta the spot. The 
District Magistrate will then order the tahsil officials to supervise the 
work of the Patwaris and take steps to ensure the cleanliness of the 
infected villages as laid down in the attached proposals. (Appendix III.) 

The revised proposals for outbreaks in towns are given in Appen~ 
IV. The proposals as to immediate reporting should be incorporated 
in paragraph 2022. The measures to be taken on the 6ccurrence 6£ 
cholera in a town should be substituted for paragraph ~027. 

The measures to be taken in rural areas should be SUbstituted for 
paragrp.ph 2032. 
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APPElNDIX. I. 

:fu'PIDEMIC DISEASES, SUCn AS CHOLERA. 

2022. Civil officers should take measures for obtaining immediate 
information of the outbreak of cholera within their jurisdiction, and 
should give immediate notice to (1) the military authorities, (2) the 
Magistrate of surrounding districts and to the Political Agents for 
neighbouring native States. 

NOTE.-In cases of,outbteaks at fairs, see paragraph 2070. 

2023. Similarly all information received by the military authorities 
should be at once communicated by them to the chief civil authorities 
of the district. 

2024. Civil officers should render every possible assistance to 
troops going into camp in consequence of an epidemic, especially in 
preventing any delay in procuring carriages, &c. The maintenance of 
ca.rriage in anticipation of a possible demand is not expedient, but if 
district officers co-operate cordially with the military authorities, the 
rapid movement of the troops will be efficiently provided for. In 
carrying the measures into effect, expense may be incurred which the 
ordin~ry collection of carriage would not entail. Any such expenditure 
may be undertaken and will be a charge on the Military department. 

N OTE.-Cholera camps should be ploughed up as soon as the 
troops quit them. 

2025. The selection of encamping grounds to meet emergencies of 
tIlis kind is to be made during the rains, when the suitability of any 
spot for a cholera. camp can be easily tested. 

2026. A civil officer should be appointed at each station to make 
the necessary inquiries as to the best sites; to select them in company 
of an officer of the Quarter Master-General's department, and to report 
the result to the Government through the Commissioner, after obtain
fng fro~ the Officer Commanding the station any remarks that he may 
wish to offer. 

2027. A cd:se of cholera under unhygienic conditions is a source ol 
danger to its neighbours, and much can be done by early and suitable 
treatment of environment to prevent the extension of the malady. The 
following measures should be adopted forthwith on the occurrence of 
the first case; their general application, once the disease becomes 
epidemic, is almost impossible :-

(1) The floor, if pakka, of the room in which the sufIerer is living 
should be washed down at once with a solution of perchloride of mercury 
(1 in 1,000) and to this four parts per 1,000 of hydrochloric acid should be 
added. The solution should be coloured blue. As soon as the patient 
dies or recovers, the floor should again be washed down with the same 
solution and the walls and ceiling treated in the same way.' After two 
hours a disinfected floor should be washed down thorotlghly with cold 
water: If the floor be kachka the earth should be removed to the depth 
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of four inches, the perchloride of mercury solution sprinkled on the 
ground, and four inches of fresh clean earth substituted. 

(2) Upon the death or recovery of the patient, all the clothes 
wC/tn by the sufferer should, if possibli, be boiled or disinfected, and if 
likely to be spoilt by boiling or disinfection be exposed in the sun for 
eight hours. All rags and articles of no value which have come into 
contact with the patient should be burnt. The charpai upon which 
the sufferer has been lying, as also any other furniture with which he 
has come into contact, should be also washed down with the per
chloride solution. 

(3) Upon visiting the house in which a case of cholera has 
occurred the official should at once ascertain as to what latrine has 
been used by the sufferer. Usually it will be a latrine in the house. 
In this case the sweeper should be sent for, and it should be ascertained 
to 'what filth deptlt, or elsewhere the excreta han beeu removed. The 
receptacle and carts at such d~pot should at once be thoroughly washed 
out and disinfected with perchloride of mercury solution, as also t;he 
utensil in which the sweeper has removed the excreta from the house. 
The soil of the depot itself should also be dug up to the depth of four 
inches, disinfectec;1, removed, and burnt. 

Where a public latrine has been used, the entire latrine should be 
thoroughly washed down and treated with the perchloride of mercu ry 
solution. 

(4) The latrine in the house needs particular attention. It 
should be dealt with whether the sufferer is ~tated to have used it or 
not. The whole of the interior of the structure, fioor, wall, and.ceiling 
should be well washed down with perchloride solution, and, in~addition, 
if the fioor be kachha the earth to the depth of four inches must be 
removed, and fresh, clean earth substituted. The gamlas should also 
be thoroughly disinfected, broken up, and buried. If the sufferer be 
dead, these measures will suffice, but if ne be alive, the official should 
provide gamlas, four inches in depth, for the latrine and sick room and 
also furnish the house sweeper with a large bottle of the coloured 
acidulated perchlori~ of mercury solution (marked zahr) and instruct 
him and the family to disinfect each stool before removal. The urine 
should be similarly treated. • 

(5) Almost every private latrine (and .nearly every dwelling has a 
latrine of some sort) has a drain, pakka or kachha, communicating with 
drain or cutting outside the house or hut. This drain must not only 
itself be disinfected, but also the public drain with which it communi
cates, for some distance from the house or hut. It can well be 
understood that it is highly dangerous for the washing from the latrine 
which has been used by a. cholera. case, to pass into the public surboe 
drain in the crowded streets of a town or city. While the patient is 
still alive, and until deatb or recovery all these drains should be 
disinfected da.ily, as although the latrine may not be used by the 
sufferer, the residents of the house will probably throw foul matter 

-into it. , .... 

(6) A very large proportion of houses (and even huts) in a. town 
ha.ve a., private wei! in the compound. The wa.ter in the well usually 
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b~ing II bitter" (from nitrates, nitrite~) a.nd chlorides) is not often used 
for drinking p.urposes, except ~on an emergency, and the resident will 
usually say so; but it is used for washi~g plates and utensils and other 
purposes, and if it is contamin~ted or likely to become so is distinctly 
dangerous. As the well mouth is usually flush, or nearly flush, with 
the ground, and as people bathe and wash clothes, &c., in its immediate 
vicinity, its pollution sooner or later is almost a matter of certainty .. 
Where a case of cholera has occurred, the well should be treated with 
an ounce of permanganate of potash and sufficient hydrochlorio acid to 
cause the water to slightly redden litmus paper. It should then be 
closed for a month, or if further cases ~ccur in the same house, for a. 
month after the recovery or death of the last case. 

(7) A diffused and extensive outbrea.k should draw attention to 
the public water supply, and especially to the common use of a pv.blio 
well by those attacked; a more localized outbreak to the source of food 
supply; and ~n isolated case or cases to the possibility of the introduc
tion of disease from without. The procedure in each case is clearly 
indicated. A filtered- supply should be analysed a.nd suitably dealt 
with; 'a public well closed or disinfected. A Bania's stock maybave to 
be purchased and destroyed. But the last contingency will not often 
occur. In the majority of cases it is believed the origin ot- the disease 
will be found in the contamination of the water supply, very possibly by 
an arrival from an infected area. 

(8) When the Assistant Surgeon or Sub-Assistant Surgeon in 
charge of a dispensary can spare the time, he should visit the houses of 
persons residing in the vicinity suffering from cholera, while the district 
'vaccinator should be employed on the same duty in places b~yond the 
r~ach of the dispensary officials. 

2028. (1) District -officers should arrange for Civil Surgeons to 
be supplied with medicine trays containing sets of medicines to be sent 
out with Sub-Assistant Surgeons or vaccinators, when deputed to 
cholera-stricken parts of the - country; the expense will be met from 
the local funds of the distpct, or, where there is a Municipal Committee 
Irom the Municipal Funds of the places which might require the 
serv~es of the Sub-Assistant Surgeon. 

(2) Cholera 'pills should be supplied free of charge, to 
postal officials in out-of-the-way places where there is no medimll aid. 

House inspection ' 2029. While' house-to-~use visitation-during epidemics of cholera. 
dunng outbreaks • f h' . I h 't I I f of oholera. IS 0 t e greatest lmportance, spema OSpl a s are a so necessary or 

BepOrtingof deaths 
from oholera. 

the prop~r treatment of the homeless and destitute sick as well as for 
the isolation of cases of infectious disease. . But any undue pressure 
bsed to compel the people to resort to such hospitals is likely to result 
in the' concealment of cases' of sickness to avoid removal from their 

-homes. 
• 

2030. ~ Whenever cholera prevails within the limits of any, mortu-
arY .circle, the circle mortuary. registrar. shall ~ubmit a daily report of the 

. qeaths r~p-orted frolll ~hole:r:al1to the. Magistrate in th~:presclibed.Corm. 
_. _ _... ~ ~J 
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2031. The Mlgistrate will at the close of the day on which such 
reports have been received, or as soon after as possible, transmit in ~he 
same form a report to the Officer Commanding any cantonment within 
the limits of the district; or if there be no cantonment within those 

.limits, he will report to the General Officer Commanding the Division • 
• 1 He will also forward reports in the same form tp the District MortuarY 
,.Registrar, the Sanitary Commiss~oner, and the Commissioner slltlulta-
neously. . 

2032. In the event of a severe outbreak, the district mortuary 
registra.r may, ~ith the approva.l of the Magistrate, apply to the Inspec
tor-General of Civil Hospitals for the services' of one or more Sub
Assistant Surgeons to dispense medicines in the localities where the 
disease is most prevalent. 

NOTE.·~For the employment of vac::inators, &:!., as distributors of medical relief 
during epidemics. the rules in the District Board Manual should be seen. 

2033. In the case of a violent outbreak amongst1the general popu
lation, or whenever the British troops in the district are a.ttacked by 
cholera, the Magistrate shall report either fact direct to the Govern
ment. 

2034. No exceptional measure having for its aim the arrest of 
the outbre!J.k, such as the establishment of a local quarantine, prohibi. 
tion of the sale of fruit or vegetables or of any article of food, shall 
be brou5ht into force withont the special permission of the Government. 

2035. The Sanitary Commissioner shall watch the returII ;of deaths 
from cholera and advise the Government when to call for ,3. report as 
to the prevalence and cause of tha epidemic. 
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APPENDIX II. 

oA report CJ11, the bactericidaZ effect of permanganate vJ potash em cholera 
. 'vibrios. 

1. Procedure.-The presence ot absence of living cholera vibrios 
was tested by the cholera red reaction and by agglutination with high 
titre cholera serum. Cholera vibrios were seeded into flasks of 10oe..; 
sterile water and Naini Tal lake water, ~ •.•. of a 24-hour growth in 
10°. 0

• of 1 per cent. peptone water was Iseeded into each without adding 
perma~ganate. ' 

These were tested daily in order to ascertain how long eholera. 
vibrios couln live in a sterile water and a polluted water. The results 
of these experiments showed that living cholera vibrios could not be 
recovere,d from the polluted water aftel 24 hours but could still be 
recovered from sterile water in 7 days. I did not continue the tests of 
sterile water beyond 7 days. 

A series of flasks of 100·'·' each sterile water and lake water were 
then taken and iO. 0. of a 24-hour growth of cholera vibrios in 10"" of 
1 per cent. peptone water was seeded into each. Immediately afterwards : 
sufficient permanganate of potassium was added to make the solutions ~ 
up to strengths of ~, t, and i of a grain per gallon. 

Samples in a platinum loop were taken from the flasks at the end 
,of i an hour, 1 hour, and 1i hours and subcultured on agar slopes, and 
io.e. in 10·' c. of 1 per cent. peptone broth. 

At the end of 24 hours' incubation the growths on agar were tested') 
with high titre cholera serum for agglutination and the growths in 
peptone were tested for the cholera red reaction. The subculturing was 
done in order that the organisms, if any, surviving at the end of 6 an 
hour, 1 hour, and I! hours might grow and also because testing the 
original ~mples would give no differentiation between living and dead 
organisms as dead organisms of cholera also give the cholera red reaction 
and agglutinate with a high titre cholera serum. 

The results of the tests are given below:-

Quantity of permanga.- Time of contact with Cholera Aggi utinations. Sample. nate of potash per permanganate. red reaction. 
gallon. 

Lake. i Grain. ! hour. ± -.. t .. .. ± -
I .. " 

- -.. 
,. i .. 1 .. ± -

t . - -!' .. .. .. i .. .. - -.. 1 " 
Ii hours. ± -.. ! .. " - -.. I .. " - -

Sterile. i .. 1 holU". ± -
It t .. " ± -.. i .. ... ± -.. i .. 1 hour. ± -
" ! .. " ± -.. i .. .. ± -.. i .. Ii hours. ± -
II 1 .. .. ± I -.. i " .. ± -
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2. Interpr~taticm of results.-The cholera. red in all cases was I 

extremely faint and is attributable to the amount of the sample added to 
the peptone water to maka the subculture. This would contain dead 
bacilli which would 'tive the faint pink tinge which was obtained. If 
the cholera vibrios subcultured had beell alive there would have been a. 
large increase of their numbers and consequently a strong cholera red 
reaction. 

The agglutination tests were all negative showing that the per
manganate had evidently killed the vibrios even in the greatest dilution 
used. The lake water in all cases gave growths on subculture but the 
organisms were not cholera. The sterile water also in some cases gave 
growths but these were contaminations. The chief organisms in Naim 
Tal lake water are fluoresc~nt organisms and various members of the 
coli group. 

3. Conclusi0.?'l's.-Permanganate in the strength used will kill 
cholera vibrios in ~ an hour in sterile water and in a polluted water. It 
therefore follows that any well water into which cholera vibrios have 
gained access should also be rendered innocuous. Taking 2,000 gallons 
as the average amount of water in a well, one ounce of permanganate 
should therefore be sufficient to render it innocuous. 

A supplementary report on the bactericidal effect of permanganate 
of potash on cholera vibrios. 

U sing a siJl~.ilar procedure to that used in previolls report I found 
that permanganate of potash in strength of 1/32 of a grain per gallon and 
1{16 of a grain per gallon failed to kill the vibrios in one hour. I 
repeated the experiment with 1/8 of a grain per gallon and found that 
the vibrios were killed in one hour in spite of the fact that the amount 
of vibrios added was very great. I emulsified the whole of a 48-hour 
agar culture ch,oIera at 37 c. o. in 5 c. C of sterile water and added! c. c. of 
this to 100 o. o· of water. To this was a.dded perma.nganate to make the 
strength of 1/8 of a. grain per gallon. 

In one hour 10 0. 00 .. of this was added to 10 c. c. of 2% peptone broth 
making a. 1% peptone broth medium. Mter incubating at 37 C o· for 
twenty-four hours there was no growth. Using strengths of 1/32 and 
1/16 of a. grain per gallon at permanga~ate a growth appeared in the 
peptone broth. . 

. This was sub-cultured on to agar slopes and the peptone broth 
tested with nitrate free pure sulphurio acid when the characteristio 
cholera red reaction was produoed. 

The aga.r sub-cultures were tested after 24 hours' incubation at 37 c. Co 

with high titre cholera serum. The organisms clumpea. readily 
confirming the result of the cholera red reaction. 



( 'to) 

APPEND.IX'III. 

Measures for tke immediate notification Qj cholera to the ])istrict 
Magistrate and Oivil Surgeon. 

I.-On the' occurrence of any case or suspected case of cholera the 
Mukhia. 5Lnd Chowkidar of village or area in which the case occurred 
~hall immediately inform the Patwari of the circle. 

II.- On receipt of th,e news the Pa.twari shall immediately proceed 
~o infected area or village to verify the report and shall on verifica
tipn 'depute a Chowkidar to proceed at once to the nearest thana. 
~he Thanadar shall, arrange to send a duplicate message to District 
Magistrate and Pivil Surgeon in green envelopes. 

IlI.-The District Magistrate shall on receipt of the news give 
immediate'notice to the Civil Surgeon as well as to the authorities as 
laid down in paras. 2022 and 2031 of the Manual of Government 
Orders. 

IV.-Where the District Sanitary Officer is within the limits of the 
district the Civil Surgeon shall send information of the outbreak to that 
officer. . 

Measures to be taken by the Oivil Burgeon. 

I.-On receipt of the information of a cholera case the Civil 
Surgeon shall take immediate steps to depute vaccinators to proceed to 
the seat of the out break. 

II.-The Civil Surgeon shall send with them a supply of cholera 
pills, potash permanganate, and medicines as laid down in Manual of 
Government Orders, para. 2028. 

IlL-The Civil Surgeon shall, when possible, visit, the cholera 
infected village and advise the District Magistrate as to the staff 
required, in the event of an epidemic occurring. He should inspect 
the work of the staff placed on cholera duty. 

IV.-No Civil Surgeon i~ aiIowed to proceed on leave if chole~a has 
been ~eported within the previous 4 days. - . 

Measures to be ,takem in rural areas to prevent the spread of cholera • . 
, .1 I. • 

I.-The distribution of thirty-two one-ounce packets of perman-
• I .,; _ ; 

gan~te of potash shall ~e made through the ;r'ahsildar to ~ach Pat,wari. 

Il.-Every Tahsildar shall in' addition be supplied with a l"eserve 
stock of 10lb. of pota'sh peTIIianganate ma.de· up into 10 separate 
packages each containing 16 one-ounce packets of the drug for issue 
to Patwaris or Vaccinators and Sub-Assistant Surgeons on special 
cholera duty. 

IlL-Civil Surgeons should'ascerlain from the Tahsildars the number 
of Patwaris in the several tahsils of their districts and shall arrange to 
have an adequate stock of potassium permanganate in hand for distri
bution to Patwaris and Tahsildars. 
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IV.-Headquarter dispensaries will :80180 $eep So reserve stock of 
10lb. of potash permanganate on which the Tahsildar may' indent in 
case of emergency and on which any Sub~Assistant Surgeon or vacci. 
nator placed on special cholera. duty may also draw. 

V.-On the issue of any of his reserve stock the Tahsildar or Medical 
Officer in charge of a dispensary shall immediately indent on the Civil 
Surgeon for the amount expended.. The Civil Surgoon should replaoe 
amounts issued to vaccinators and Tahsildars by indent on D. Waldie 
and Company, Cawnpore, for renewals of stock. 

• 

VI.-Patwaris shall have orders issued to them to the effect that 
when a case of cholera. occurs in thei,r circles they must proceed at once 
to the infected area and disinfect the wells with perma.nganate of potash 
and redisinfect them every third day till the epidemic has ceased or 
till relieved by the vaccinator. 

VII.-Tahsildara shall arra.nge for the removal of all refuse- heaps 
for the purpose of improving the sanitary condition of the vilJage and 
thus reducing the possible breeding grounds of flies. 

VIII.-(l) District Magistrates should arrange for the distribution 
of pamphlets to all patwaris containing information as to the methods 
of avoiding infection from cholera. 

The patwaris should be ordered to acquaint the :villager.s with the 
contents of the pamphlet. 

(2) If the epidemic reaches the:proportion of 20 dea.ths a day 
application should be made by the Magistrate to the - Inspector-Generar 
of Civil Hospitals for the services of a. Sub-Assistant Surgeon .. 

(3) In case of a severe epidemic within a fairly defined area,. 
application should be made by the Magistrate to the Commissioner for - . 
sanction to depute a Tahsildar or Naih-Tahsildar on special cholerilo 
duty. 

IX.-If the epidemic does not ra.pidly subside, the Civil Surgeon 
should {Lpply to the Inspector-General of CiVil Hospitals for the deputa
tion to the infected area. of the nearest travelling dispensary. 

Method of dimnfecting a well. 

A ghaTTa, bucket or dol should be filled with water from the well 
and the packet of permanganate poured into the water and well stirred 
with a stick. Three quarters of __ this dark. red wa.ter should be poured 
into the well, taking care that the undissolved crystals of permanganate 
are not also emptied into the well. More water should be poured over 
the crystals and the process repeated until they are all dissolved, the 
bucket should then be lowered in~o the well and allowed to sink 2 feet 
and then pulled up sharply to mix the permanganate solution with the 
rest of the water in the well. 
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PAMPHLET ON CHOLERA.. 

Cholera seeds (germs) are carried from a cholera. patient by water; 
or by flies; to the legs of which they adhere like wet alsi seeds cling to 
a. stick. . 

Therefore-
I.-Use only water for drinking, or for washing out the mouth, 

which has been treated with lal dawai (permanganate of pota.sh) or 
which has been boiled anQ. kept in covered vessels to cool. 

II.-Irrigation wat~r is very dangerous as it may carry the cholera. 
seeds from other villages in which cholera is present or even from a. 
single case washing in it. 

III.-When oholera. is present, all food including milk should be 
well cooked and eaten while still warm, for cooking kills the cholera. 
seeds in the same way as it kills grain seeds. Cold sweets or food 
bought in the bazar should be avoided; for flies carrying the cholera. 
seeds may alight on cold food but usually avoid hot. 

IV.-Eat no uncooked vegetables or fruit during a. cholera outbrea.k. 
V.-Drink nothing without at the same time taking food, because 

during digestion the contents of the stomach become acid a.nd kill the 
cholera germ. 

VI.-Take food before going out in the early morning. 

VII.-Let no person suffering from cholera be near any food or, 
drink that is meant for other people. 

VIII.-Let no person prepare or eat food in the same room as a. 
cholera patient. 

IX.-Let nothing a cholera. patient has used or that has been near 
a. cholera case be put near food or water that is meant for other people. 

X.-Everything that Or cholera patient purges or vomits must fall 
into gumlahs half filled with dry earth or quicklime. All such earth, 
quicklime, and disoharges. and a.t the termination of the case. the 
gumlah, must be buried in the ground 3 feet below the surface, but 
never near any well or spring or source of the water supply. 

XI.-The bed, bedding. and clothes of a cholera. patient, even if he 
ha.s recovered. should be bUrJ?t. 
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APPENDIX IV. 

Measures to be taken on the occurrence of cholera in dwellings and urban 
areas.. 

1 . .- If cholera occurs in municipalities or notified areas and when 
the cases are few in number, a Municipal sweeper should be told off to 
each house in which there is a patient suffering from cholera. He 
should be supplied with Cyllin solution of the strength of 1-100 and 
with some earthenware gamlahspreferably glazed. 

The sweeper should remove and disinfect the dejecta and vomit of 
the patient and should also disinfect ,the floor, charpai and bed clothes 
if polluted and also the house latrine. I 

2. Where a Municipal sweeper is not available the following steps 
must be taken :-

The floor of the room in which the sufferer is living if pakka should 
be washed down with 1 in 100 Cyllin solution every time it is soiled by 
faeces and vomits. As soon as the patient dies or recovers, the floors 
and walls a.nd beds should be washed down with the same solution. 

If the floor be kachcha -the earth should be removed to a depth of 4 
inches-quicklime sprinkled on the ground and 4 inches of fresh, clean 
earth substituted. If the earth is not removed the floor should be 
thickly covered with quicklime or covered with grass which should be 
set alight. 

S. Upon the death or recovery of the patient, all the clothes which 
had been worn by him should, if possible, be boiled or disinfected, and 
if likely to be spoilt by boiling or disinfection, be exposed in thJ3 sun 
for 8 hours. All rags and articles of no value which have come into 
contact with the patient should be burnt. The chaipai upon which the 
patient has been lying and also any other furniture with which he 
has come into contact should be also washed down with Cyllin 
solution. 

4. Upon visiting the house in which a case of cholera has occurred 
the officials will at once ascertain what latrine has been used by the 
patient. Usually it will be a latrine in the house. In this case the 
sweeper should be sent for and it should be ascertained to what filth 
dep6t, or elsewhere, the excreta have been removed. The receptacles 
and carts at such d~p6t should at once be thoroughly washed out and 
disinfected with Cyllin and retarred. 

The soil of the d~p6t itself should also be dug up to a depth of 4 
inches, disinfected, removed, and burnt or treated as in paragraph 2. . . 

Where a publio latrine has been used, the entire latrine should be 
thoroughly washed down and treated with Cyllin, and retarred if an 
iron latrine. . 

5. The latrine in the house needs particular attention. It should 
be dealt with whether the patient is stated to have used it or not. The 
whole of the interior of the structure, floors, walls, aud ceiling should be 
well washed down with Cyllin solution, and, in a.ddition, if the floor be 
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kachcha the earth to:" the depth of four inches must be removed, and 
fresh"clean earth substituted. The gamlahs should also be thoroughly 
'disinfected, broken up, and buried. If the patient has died, these 
measures will suffice, but if he be still alive, the officials should provide 
gamlahs (preferably glazed) 4 inches in depth, for the latrine and sick 
room and also furnish the house sweeper with eyllin solution and 
instruct him and the family to disinfect each stool before removal. 

The kachcha floor should be sprinkled thickly with quicklime or 
treated as in paragraph 2. 

6. Almost every 'private latrine (and nearly every dwelling has 
a latrine of ~ome sort), has' a drain, pakka or kachcha, communicating 
with a draiIl"or cutting outside house or hut. It can well be understood 
that it is highly dangerouS' for the washings from the latrine which has 
been used by a cholera case, to pass into the public surface drains in the 
crowded streets of a town or city. While the patient is still alive, and 
until death or recovery, all these drains should be disinfected daily, as 
although the latrine may not be used by the patient, the residents 
of the house will probably throw foul matter into it. 

, 7. A very large proportion of houses (and even huts) in a town 
haV'e a private well in the compound. The water in the well usually 
being "bitter" (from nitrates, nitrites, and chlorides) is not often used 
for drinking purposes, except on an emergency, and the resident will 
usually say so: but it is used for washing plates and utensils and other 
purposes, and if it is contaminated or likely to become so is distinctly 
,dangerous. As the well mouth is usually flush, or J:?early flush, with 
the ground, and as people bathe and wash clothes, &c., in its immediate 
vicinity, its pollution sooner or later is almost 8.! matter of certainty. 
Where a case of cholera has occurred, the well should be treated with 
an ounce of permangana te of potash and sufficient hydrochloric acid to 
cause the water to slightly redden litmus paper. It should then be 
\(jlosed for a month, or if further cases occur in the same house, for a 
month after the recovery or death of the last case. 

_ 8. A diffused and extensive outbreak should draw attention to the 
public water supply, and especially to the common use of a. public well 
by those attacked; a more localized outbreak to the source of food 
supply; ; and an isolated case or cases to the possibility of the introduc
tion ot disease, from without. The procedure in each case is clearly 
indicated. A :filtered supply should be analyzed and suitably dealt with; 
a public well closed or disinfected. A Bania's stock may have to be 
purchased and destroyed. But the last contingency will not often 
occur. In the majoritiy of cases it is believed the origin of the disease • 
will 'be found in the contamination of the water supply; very possibly 
by ali arrival from an infected area. 

• 
9. Where. possib~e and where superVISIon can be exercised the 

mouths of an the wells in the infected village or town should be tempo
raiily closed by boards and sods. One or two of the best wells should 
alone be kept open. These wells should be permanganated and for them 
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Kaha.r wa.ter-drawers should be a.ppointed. No person ex.cept the Kahars 
appointed for this purpose is permitted 1i0 dra.w water from these wells. 
The Kahars should be furnished with a new rope or one that ha.s been 
well soa.ked in permangana.te. At each end of the rope should be a.ffixed 
an iron bucket or a kerosine oil tin. These tins and dols should never 
be removed from the well during the outbreak. The Kaha.rs furnish 
the villagers with wa.ter by pouring it into a. hollow bamboo or tin 
parmlla below one end of which the villa.ger presents the wa.ter vessel 
which requires filling. This method is commonly known as the piau, 
system. The services of the Kahars should be reta.ined for six days 
after the occurrenoe of the last cholera. ca.se. 
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THE BACTERIOLOGY OF CHOLERA AND ITS RELATION TO 
T~E SPREAD OF THE DISEASE FROM THE P,OINT OF 

VIEW OF THE HEALTH OFFICER. 

BY 

Dr. J. A. Turner, M.B., D.P.H., Executive Health O/ficer. 
Bombay Municipality. 

The following notes may be of interest in the very difficult question of ~he 
relation of the Cholera Vibrio of Koch to the spread of Cholera. 

These experiments were carried out during the recent outbreak of Cholera 
in, Bo~b~y, June-August, 1912. 

From these investigations, I draw the following conclusions:-

(I) That the Gomma Vibrio is present in the excreta of persons dying 
or suffering from Cholera. 

(2) That the Vibrio persists until some time after the patient is conval
escent but not indefinitely. 

(3) That in times of Cholera epidemic the Vibrio i~ foqnd in waters, 
")- .. ..; wells, tanks, vessels, etc., but that it does' not retajn its morpho

logical and cultural characteristic or its virulence for any length 
of time. 

(4) That an outbreak of Cholera depends on:...,. 

I. The strength and quantity of the ~ose of the virL~~ received. 

2. The condition of the infected material which gllins access to the 
intestine. 

3. The physical conditions of the patient anQ his power of resistanc~. 

4. Certain climatic conditions. 

5. Sanitary surroundings of the people. water, food, drainage and refuse 
disposal and the habits of the people. 

(5) That when the Vibrio leaves the infected person it loses its virulence 
in direct ratio to thQ time and conditions to which it is subjected. 

BACTERIOLOGY. 

The bacteriology of Cholera has provided the.. subject for an enormous Bacteriolo". 
amount of work .. Koch, who discovered the Comma oacillus Vibrio, visited 
India in 1883 and was followed by Klein and Gibbes. in 1885 an<J later by 
Haffkine. 

There is an enormous field for further !!cientific.. research in the.bactJ!fiology 
a~d epidemiology of Cholera. 

\Vith the improved technique of the laboratory and the opportunities now 
given for research work in tropical diseases,. the inv.estigations. into the bac
teriology and epidemiology of Cholera should be considered of t~e fir~tJmpo!t-
ance. 

. . It is. unnecessary to .repeat the investigations of eminent observers and the 
enormous amount of work done in the bacteriology of Cholera which have 

gaSe 
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• 
brought us to our present knowledge. 1t is accepted, rightly or wrongly that 
the Vibrio called the Comma Vibrio of Koch ill associated with Cholera.' that 
the organism exists in the stools of Cholera ·patients, that it can be isolated and 
can exist in the water. 

That the stools of Cholera patients, either directly from the body or from 
the clothes and discharges, can infect water and food and milk and thereby 
convey the disease. 

During a severe outbreak of Cholera in Bombay from our investigations by 
daily visits of inspection to the infected houses, streets, wells and tanks in B 
Ward and from bacteriological examination, there is sufficient evidence to assume 
that the water had been polluted directly or indirectly from Cholera cases. 

A great deal of work has been done with the Cholera Vibrio and the labora. 
tory methods and technique are delicate and uncertain. 

In order to ascertain the probable cause of an outbreak, in addition to 
the epidemiological investigations, we examined many samples of water from 
wells, tanks, open vessels and tap water as well as post mortem examination of 
intestines and the fceces of patients dying of the disease. 

During January to August. 114 samples of Municipal waters were examined 
in the laboratory; 257 samples of other waters, 16 of milk and food stuffs and 
18 of excreta of Cholera patients. These examinations were conducted until 
September and the fceces of 62 patients examined. 

During my visits of inspection my attention was drawn to the following:

(I) To provide water for the people large earthen vessels were placed in 
the streets. 

They were filled with water by Bhistis from tanks. stand-pipes. and wells. 

(2) That during certain hours of the day and night the Municipal water· 
supply was shut off owing to the scarcity of supply and that Bhistis 
were providing it to the houses. 

(3) That stand-pipes in the City are used as bathing places and for 
washing clothes and utensils. 

(4) That Bhistis filled their mushaks at these stand-pipes immediately 
before, after, or, if possible, at the time people were washing their 
bodies and clothes. 

(5) 

(6) 

(7) 

The large reservior at Pydhoni adjoining the Police Station was a 
favourite place for this purpose, and although there is a notice 
pointing out that these stand-pipes were not meant for washing 
bodies and clothes and although it adjoins the Police Station, 
dozens of people are to be seen daily fighting for water and wash-
ing their clothes. 

This was pointed out to the Police, who temporarily stopped it. 

Bhistis when they cannot get a supply of water from stand-pipes get 
the water from tanks, wells, at mosques and other places, and 
carry the water to private houses, where it is stored in various kinds 
of tubs, earthenware pots, etc. 

The possibility of conveying infection through water is apparent. 

The Bhistis' mushaks during the outbreak were washed with lime and 
permanganate solutions. 

Now supposing that water is contaminated with material from an infected 
nouse, person or clothes, it is not unreasonable to assume the probability of the 
-disease being spread in this way. ' 

[ therefore took samples from open vessels in the streets and houses, tanks 
-and wells in the mosques. 

[t was found, from the result of the analyses of the many samples that were 
-sent, that the majority of the I waters were contaminated With fcecal matter. and 
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in some instances an' orgamsm having cultural characteristics of the Chplera 
Vibrio. 

Although a Vibrio was present in many samples, it was not until we exam
ined a sample from a well in a mosque in Kazj .Syed Street that we-arrived at 
what appearer1 to be the real Cholera Vibrio. 

The well is inside the mosque and adjoining it, a tank and a place where 
dead bodies are washed in the mosque. Three deaths from Cholera occurred 
here and many dead bodies were washed in a place dose to the well and tank. 
Outside the mosques are galvanised vessels filled with water for the use of the 
passers·by. 

As has been pointed out, to obtain a pure culture of the Cholera Vibrio in 
a well or tank water is not easy, specially in India, where many other vibrio exist. 

Water is much fouled with organic matter, and the presence of other bacteria 
to a certain extent smother the Cholera Vibrio. 

Captain Gloster, I.M.S., who was deputed to study the outbreak of Cholera 
on behalf of the Scientific Research Committee, also took a sample of the water, 
but did not pursue the investigation on account of innumerable bacteria present, 
but said that fCEcal matter was present. 

Captaiu Gloster, however, made further research into this particular 
organism sent to him by us, and he submitted it to the many tests which must 
be positive, or the vibrio, according to some observers, cannot be accepted as a 
true Cholera Vibrio. 

Captain Gloster did not find this organism agglutinating to Anti-Cholera 
serum nor to give a positive reaction with Pfeiffer's test. . 

The bacteriological tests which were used in the Municipal Laboratory are 
as follows :-

(I) 90 C.,C. of the water to be examined was put in a narrow mouthed 
flask with 10 c, c. of an alkaline concentrated peptone solution 
and incubated for 24 hours. ' 

(2) This was then examined microscopically and after staining with carbol 
fuchine and if vibrios were present- r 

(3) a loop full of the peptone solution was inoculated into a sterile broth 
culture medium. 

(4) A sub-culture was immediately made in agar slant tube. 

(5) Further dilutions were made in another broth tube. 

(6) A further sub-culture was made into slant agar tubes and incubated 
for 24 hours, and then examined microscopically, as in' ,No.2. 

(7) Colonies from the agar were then further sub-cultured on agar and 
SUbjected to other tests. ~ 

Another method-48 hoursl peptone cultures were plated out on agar petri 
dishes and incubated for 24 hours and the colonies were ex~mined. 

Pure cultures were then examined as follows:-

Microscopically, stained as before. motility, Cholera red re-action, Nitroso 
indol. Ehrlich Rosindol reaction-staining for flagella-agglutination and Pfeiffer's 
test. 

All the tests mentioned above were applied to the Vibro, isolated from this 
well water, in the Municipal Laboratory and found to be positive with the excep
tion of the Pfeiffer test. 

This was undertaken by Captain Gloster at the Parel Laboratory and was 
found to be negative, nor did he get agglutination. 

Now if there is an:y organism that varies in its cultural, morphological and 
pathogenic properties, It is the Cholera Vibrio, and from the latest investigations, 
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with the most modern bacteriological technique; it is stated that" the power of 
Anti-Cholera serum to agglutinate the Vibrio i~ very variable." 

1/ That because either agglutination or Pfeiffer's test is negative, it does 
not follow that in the presence of an epidemic a Vibrio not responding to these 
tests should not be considered to be a Cholera Vibrio for all practical purposes." • 

Under the circumstances I consider that from our investigations it is proved 
that this well water was infected with material from a Cholera patient, and that it 
was possible many other wells and tanks and water vessels were infected in a 
similar way. 

\ This is as far as any observets have ever got - in the bacteriology of the 
disease, and until we know morlf. we mus~ assu~e that Cholera is spread in this 
way. 

I maintain for the practical saniWiaq. this is enough to work upon. 

Given an outbreak of Cholera, wh,ether imported or indigenous, any sample 
of water, from which a pure culture of the Comma Vibrio is obtained, is sufficient 
evidence for active preventive measures. -

The Municipal Laboratory cannot, for obvious reasons, undertake that high 
standa,rd of research which this question deserves. -

I am strongly of opinion that the Cholera Vibrio, after it leaves the human 
'body, undergoes such rapid modifications in water, milk, food, soil, or even on 
the soiled clothes and discharge of the suffering person, as to render it almost 
unrecognisable. 

The organismJ fortunately for the human race, is very faintly resistant to 
external influences i and it is for this reaso~, that, w,hen an outbl'ea~ occurs, 
prompt sanitary measures can control it. 

How far, and how long, a Cholera Vibrio can ~etain !~s virulence, externally 
to the human body, and how far, the Q~her orgamsms 10 water affect it are 
still subjects for further investigation.' , "-

How the attenuate" oyganism, found i.n 'w,ater, call ~gain regain i~s virulence 
when entering the body of Its_ forlIl;eJ; hO!lt, IS what we want to know. 

Until then the pra,ctical sanitarian mu:;t consider all water containing a 
Comma Vibrio, in the_ presence of a Cholera outbr,eak" a danger, which by all the 
means in his power, should be at,tacked. 

Without entering into the bacteriology of the innumerable Cholera-like vibrios 
found in water and freces, the presence of a Comma Vibrio in water during a 
Cbol~ra epidemic is evidence of '1onta.mination frqm ~ case, of Cholera. It is, as 
I naye alrep.dy pointed out~ held tpat Infected water IS always the cause of the 
spread of Cholera, and that per.sonal contact has little to do with the spread of 
the disease . 

• PersoDal element It is impossiqle to analyse the evidence collected during the outbreak in 
Ch!~!a. spread of Bombay wit.hout coming to the concl?sio~ ~hat t~e personal ~Iement has a great 

deal to do With the spread of Cholera 10 India. Without labouring too much on the 
habits and customs of the y_~op!e. I ~m strongly of opinion that the spread o.f 
Cholera is greatly due to direct mfectlOn from person to person by means of the 
disc~arges, contaminatea han<ls, food, vessels, milk and water and flies. 

The filthy privy baskets, over-flowing into open drains and thus soaking info 
sub-soil or-storm-watE;r d~ains, the position of the water sewer pipes and the 
common washing places ,are a constflnt danger at any time, but, in the presence 
of Cholera; must contribute to a large extent to. the circumstances. favouring the 
spread of the disease.' ' 

For example, on visiting a person suffering from. the disease, he or she will 
be surrounded with relatives and 'friends handling the patient. Many will be 
found o.ccupying the same room, sleeping on the floor j they all, use the same 
privy and washing place, eat from the. same vessels; -the water is stored in 
wooden, iron, earthenware, or other vessels, in the living room, cook-room or 
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nahan;, for days together. The friends and relatives will wash the dead body 
and take it to the burial' ground or burning ghat and afterwards wash in the 
nearest tank or bathmg place--without any disinfectant precautions. 

Anyone familiar with the homes of the poor can easily understand how 
Cholera is thus spread. 

The following are some instances:-

A man, Hindu, living in a well-built chawl, the servants' quarters of a large 
bungalow on Malabar Hill, occupied a room by himself j he had his meals with 
a man and woman in an adjoining room. No case of Cholera had occurred in 
the neighbourhood. He visited the Bazar one day, came home and took ill with 
vomitting and diarrhrea j he was nursed, fed and attended to by a woman in 
the adjoining room. This man was removed to Hospital that evening in a 
collapsed condition and died two hours afterwards. 

Next day, the woman, who had attended him, took ill with diarrhrea and 
vomitting, and after some difficulty was persuaded to go to HospItal, and she 
recovered. 

House No.2, C. Street, three deaths occurred on the groUl~d and 1st floor 
occupied by the same family, well.to-do Mahomedans. 

The first case occurred on the 12th, the second on the 13th, the third on 
the J 4th. The house is situated back to back, separated by a narrow sweeper's 
passage, or gully, from a house in B. Street, where seven deaths occurred, fonr 
on the 11th. 

From house No. 25, friends and relatives visited house No.2, where the 
three cases were suffering; three deaths occurred at house No. 25, on the 14th, 
19th and 19th. 

From house No. 25, a suffering case was taken to house No. 1-3, M. Street, 
and died there. 

At house No. 25, a lady came to visit and remained there some days, took 
ill, was taken to No. 207. A. O. Street in C Ward, and died there. 

A number of similar instances are given in statements referred to. 

CONCLUSIONS. 

What we want to know is how far a person convalescent from the disease~ or 
suffering from it in a mild unrecognised form, can be a danger to the commu
nity as a " carrier." 

May such a case, unknowingly, convey the infection to nahant's, privies, 
washing and drinking vessels, or the food supply or ('ven a public water-supply, 
and thus start an outbreak in the neighbourhood. 

May and June were unusually hot months. The Municipal water-supply 
had been curtaIled in B Ward. 

On the loth of June and somE' days previous, large coJlections of Maho
medans congregated in Mandvi, Umerkhadi and Chuckla. 

Water had to be provided for these large crowds. 

Given then a few cases of Cholera in these Sections, - it is possible that 
facilities were \offered to the pollution of the temporary water-supply provided 
for the people which was infected and thus caused the sudden rise in the 
incidence of the disease. 

As soon as the temporary supply of water was abolished, tanks and wells 
disinfected and cleaned, the disease began to disappear. 

In the bacteriological report it will be seen that the Cholera Vibrio was 
only found in one tank, but as many of the others had already been cleaned or 
disinfected, it is not to be expected that this very volatile organism would be 
found there. 

This is nothing new in the epidemiology of Cholera, as witness the Fairs 
held in India. 
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Large crowds of people assemble, Cholera breaks out, and is only checked 
when the Fair is over, or the proper sanitary precautions have been taken to 
prevent the pollution of the water· supply, and other sanitary precautions observed 
with regard to food and cleanliness of the camps, a.nd destruction of all infected 
material. 

Many persons leaving the Fairs perfectly welJ, are attacked or die on 
their way home or recover and return to their homes convalescent, thus becom
ing a focus to spread the disease elsewhere. 

Facilities of transit are so many that the disease may be carried hundreds 
of miles in a few hours. 

\Bombay City is a very small unit of the Indian Empire or even of the 
Bombay Presidency, but it is the haven of refuge for the destitute as well as 
the prosperous in times of famine and sickness in the neighbouring districts, 
and thus pays the penalty of its position. 

The difficulties of obtaining information from the friends and relatives 
of infected people, and the passive resistance to any sanitary measures, make it 
extremely difficult to trace cases of infectious disease or to adopt measures for 
their control. 

The indifference and carelessness on the part of the poor people to accept 
any advice adds to the difficulties of control, while the ignorance of any measures 
of personal hygiene and the rooted objection to any innovation in their domestic 
arrangements, form obstacles difficult to overcome. 

The bateriological examinations were carried out by the Municipal analyst, 
Dr. L; Joshi, and his assistant, Mr. Pansari. 

The following routine method was used in the examination of the samples 
for Cholera:-

I.-For samples of waters-

90 c. c. ,of the water is transferred to a narrow-mouthed sterile 
flask containing 10 c. c. of concentrated peptone solution. This is 
placed in the incubator at 370 C. for ~4 hours. 

II.-Smears are now made and examined microscopically after staining 
with 1-10 Carbofuchsim. If the smears show any Cholera-like 
organisms then one of the following methods are followed in 
isolating the pure culture of Cholera Vibrio. 

Ill.-Method A.-

(a) One loopful is removed from Flask (No. I) containing 2-4 hours 
culture on peptone and put in a broth tube. This is labelled 
No.2. 

(b) 

el) 

A sub·culture is immediately made on slant agar (2a). 

Further dilutipn is now made by taking a loopful from (2) and putting 
it in a broth tube labelled (3). 

(d) An immediate sub-culture is made from (3) into slant agar 3(a). 
The tubes are then incubated at 31° C. for 24 hours. 

(e) At the end of 24 hours several suspicious-looking colonies are selected 
from 2a and 3a and examined in the usual way microscopically. 

(f) Such isolated colonies are again $ub-cultured on agar for 24 hours, 
after which they are subjected to other tests for Cholera Vibrio 
(q.1J.) 

Method B. (ot' isolation 01 Cholera.-
In this method 48 hours' old peptone cultures are plated on petri dishes and 

incubated at 37° C. for 24 hours. Several colonies are picked up 
from these and examined in the usual way. 
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IV.-7he pure sub-culture obtained by method A a,.e now examined as 
follows:-

(I) Morphology. 
(2) Motility. 
(3) Cholera Red Reaction-

(a) The nitroso-indol. Reaction with sulphuric acid (this IS tried in 24-
and 48 hours). 

(b) Ehrlich's Rosindol Reaction with Paradi-methy-Iami.dobeyal-dehyde. 
This is also tried in 24 and 48 hours. 

V.-Staimng for Flagella-
Stephen's stain is used on a fresh sub· culture (under 24 hours). 

VI.-Agglulination lest-
This is tried with serum usually obtained from the Bombay Bacteriolo

gical Laboratory, Pare I. 
VlI.-Method for examining samples of freces from Cholera patients. 

These were either passed through peptone water and isolated on slant 
agar or diluted through. broth and immediately inoculated on 
slant agar. The rest of the method was the same as in the 
case of water. 

The method of examining samples other than those of wat('rs or of freces 
does not differ materially from method No. I (g. 'lJ.) excepting that smaller 
amount of peptone water is used up. 

Pjet/fer's Reaction and Growth on Sugar Media. 

These were in most cases examined for us by Captain Gloster, I.M.S., at 
the Parel Laboratory, who was supplied with pure sub-cultures of Cholera Vibrio 
isolated by us from waters, etc. 

In the present investigation the main difficulty was felt in the isolation of a 
pure culture of Cholera-like bacilli from an the other organisms present in the 
water. This is the main dIfficulty usually experienced by most bacteriologists. 
After trying \'arious methods we were fortunate enough to isolate a pure culture 
by method A. As described above this metho:! is simple, quick, and there is no 
risk of external contamination. • 

Method B, although used by many bacteriologi~ts, was not found so 
satisfactory. Besides in method B there are many chances of e~ternal contami
nation during the manipulations. 

The isolated organisms were typically comma-shaped with marked curve, 
actively motile, with one terminal flagellum, gave the "Cholera Red" reaction 
within 24 and 48 hours, showed complete or partial agglutination, gave acid but 
no gas in sugar media. 

The agglutination test was not positive in all cases and this may be perhaps 
due to the serum not being homologous to the _ organisms isolated by us. 

Out of the 370 samples of waters examined for Cholera Vibrio, it was 
detected only in two samples of well waters-(I} well,at No. 34-36, Mount Road, 
and (2) well at Bohra's Mosque, No. 10, Cazi Sayyad Street-with positive results 
both microscopically and culturally. Besides comma-like bacilli were seen 
microscopically in 16 samples with negativa results for cultural tests as follows :-

5 well waters j 6 tap waters; 3 tank waters i J water from earthen pot, and 
one not classed. 

Cholera Ca1'1';ers. 

Extract from a report prepared by Dr. Crendiropoulo, Director of the 
Bacteriological Laboratory of Chatby, Alexandria, published by the Conseil 
Sanitaire, Maritime, and Quarantenaire of', Egypt, upon an examination of the 
stools of travellers coming from countries infected with cholera. The investi
gation was started owing to the following incident. On August 16th, 1911, a 
Belgian steamef arrived at Alexandria from Smyrna, ",here cholera was present. 
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On the fifth day of the period of quarantine a little girlS years of age died with 
symptoms suggestive of cholera. At the necropsy the characteristic, le~ions of 
this disp.ase were not found, but bacteriological examination revealed the 
presence of abundant vibrios, and cultures made from them were powerfully 
agglutinated by cholera serum. Examination of the stools of all the other 
persons on board the steamer showed that one woman, a servant in the family 
to which the dead child belonged, was a carrier of an agglutinating vibrio. 
Other incidents of similar nature occurring within a few days showed the danger 
these carriers represented for Egypt, and the Conseil Quarantenaire, on the 
proposition of Dr. Armand Ruffer, authorized the quarantine authorities to 
carry out bacteriological examinations as part of their visit in all caso!s where 
they qmsidered it necessary. In consequence, between the dates of August 17th 
1911 and January 31st 1912, the passengp.rs and crews of 297 vessels were 
submitted to an examination of the stools as part of the routine examination for 
quarantine. The total number of stools examined was 34,461, and of these 
14,553 were obtained from the crews and 19,908, from passengers, mostly from 
those of the poor class, although in some instances every person on the boat was 
examined. Vibrios were found in 63 cases, and of these 23 possessed agglutin. 
ating properties with cholera serum, ",hile 40 did not. Of the 23 agglutinating 
vibrios only 2 came from members of the crews, while of the 40 non·agglutinat
ing, 12 were found in members of the crews. The percentage of agglutinating 
vibrios was therefore about 0·07, but it was found that in the 44 days from 
August J 7th to September 30th, during \\ hieh the epidemic was at its height, 
there were ten times more carriers than during the remainder of the period. In 
general, Dr. Crendiropoulo finds that agglutinating vibrios are only found in 
travellers from infected countries and only when an epidemic is at its height. 
During the decline of an epidemic carriers become extremely rare. It is interest
ing to note that the greater number of carriers were found in passengers and 
that the crews were but--!arely affected. All the carriers were kept in quarantine 
until the disappearance of their vibrios, "hich took place in most cases within 
five days, though in one case they persisted for eight days. Dr. Crendiropoulo 
is c~reful to point out, however, that the limit of five to eight days must not be 
taken as the ordinary time of persistence of the vibrios, since they had probably 
been present for some time before t hey were discovered. I n regard to the non
agglutinating vibrios, their frequency is found to be in inverse proportion to that 
of the agglutinating. They become more abundant as the carriers of true cholera 
vibrios become fewer, but both of them cease altogether when the epidemic 
comes to an end. Dr. Crendiropoulo gives an interesting and exhaustive account 
of the bacteriological characters of the vibrios obtained, including their virulence 
for the pigeon, liquefaction of gelatin, coagulation of milk, the production of 
haemolysis and the indol reaction, and he concludes that none of them can be 

-telied upon as a criterion for the diagnosis of the cholera vibrios: Even the 
fixation of complement and the agglutination reactions are not free from doubt. 
As a result of his observations he suggests that every carrier of vibrios, "hether 
aggluttnating or not, who comes from a place where the disease is epidemic, 
should be held as suspect. 

Summary 0/ Table If. 
Experiments to show that cholera bacilli could be isolated from artificially 

infected tap-water up till the 4th day only. 
Series I. 
A flask containing 1000 CC of tap-water was infected "ith a strain of 

Cholera Bacilli isolated from patient No. 1350. 
90 CC of the water were taken from the flask on the 2nd day. 3rd day, and 

4th day, and in each case a pure culture of Cholera Bacilli could be isolated. 
, On t'he 5th and 6th day no Cholera Bacilli could be separated. 

Series II. 
The same experiments were tried with Cholera Bacilli isolated from patient 

No. 1351. _ 
The same results as above were obtained, viz., pure cultures of Cholera 

Bacilli could be obtained till the 4th day, but on the 5th and 6th no Cholera 
Vibrios could be isolated. 

The usual methods were adopted in isolation of the Cholera -Bacilli. 



TABLE 1. 

The vitam, of Cholera vi6"ios isolated from tlte faces of cholera patzents (A"tltur Road Hospital) in artificially injected samples of la~o,ato"y 
tap water. 

I 
. 

STRfoIlI O. CHOLIRA VSID • . 
Date. 

Volume of Laboratory Age of cholera culture Results as regards isolation of cholera vibrio from the infected 
tap water. used. Laboratory tap water. 

~ I 
c: 

Serial Patient's II 

E No. No. ·c 
8.' 
M 

I:I;l , 

, 
2Ut At,lgust 1912 ... ... 1 90 C.C. ... 24 hours ... 1959 ... 128g .. . Positive after 24 hours. 

(cunvalescent) 

Ditto ... . .. :3 
" " 

... 
" .. ... I .. ... II ... Negative' after 8 days. 

DillO ... ... 3 " .. .. .. .. ·1 1986 ... 1299 .. . Positive after 24 hours. • In this case • culture 
" (convalescent) resembhng cholera by 

I phySical appeuance 

Ditto 
i on agar was obtained ... ... 4 ... I . Segalive after 8 days . but to the further tests 

II .. ... .. .. .. ... .. . .. 
it was found nega· 

... 1 
tive. 

Ditto ... ... 5 II ... 3 ,oays 2080 ... 1350 . .. Negative after 2 days. Microscopic, IOlnewhat .. curved but thick 
bacillus. 

Ditto ... ... 6 .. ... II II 

::~ I 
II ... ., ... Neg:-.tive afler 4 days. .. 

Ditto ... ... 7 .. .. ... .. It 2081 .. . 1351 . .. Negative alter 2 days.· 

DillO ... ... 8 .. .. ... " .. .../ .. ... .. ... NegatIVe after 2 days 

" I 

paSC 77 



TABLE n. 
Tlte vitality of Cholera 'lJibrzos isolated from the jtBces of cholera fatients (Arthur Road' Hospital) m artificially inlssted samples of LalJoratory 

tap water. 

STRAIN OP CHOLERA USED. 

oW Volume of Laboratory Age of cholera culture Date. '" ,Results as to presence of comma bacIlli .DlIcroscopically. .. 
E tap water. used. Serial Patient's ·c .. No. No . 
'" M 
~ 

23rd Se.ptember 1912 
I 

Positive after 48 hours. ... ... I go C.C. ... ... 24 hours .. . .. . a080 1350 

.. .. .. ... ... 2 .. .. .. . .. . .. " ... .. . 2081 1351 •• .. -48 .. 
24th .. .. ... ... 3 " .. ... ... .. " ... .. . 2080 J3S0 " " 72 " A pure culture obtained. 

.. .. .. ... ... 4 .. .. .. . . .. .. .. .. . . .. 2081 1351 " .. .. o' A pure culture obtained. 

25tb .. .. '" ... S .. II ... .. . .. " ... .. . 2080 1350 .. " 96 .. 
II 01 .. ... .. , (j .. " ... ... .. .. ... J" 2081 1351 .. It .. .. 

16tb " .. ... ... 7 u .. ... . .. .. . •• . .. . .. 2080 1350 Negative after 5 days. 
, 

• 
It " .. ... ... 8 • .. ... , .. .. .. .. . ... 2081 1351 .. " 5 .. . 

27th .. .. ... ... 9 .. .. . . ." .. .. ... .. . 2080 1350 .. u 6 .. 
.. II .. ... ... to .. .. ... .. .. II .. . ... 20Si 1351 .. .. .. .. 

. 

... 
o 



TABLE A. 

'lite 'O;talily of eno/era 'lJi6r;os isolatei from Ilze fmces of ckolera patients (Arlhur Road Hospital) in artificially infected samples of sterile lap fDater. 

I 

STall. Olr CBOLIRl USID. 
I 

Date. Volume of sterile Age of the cholera Experiment. Results as regards isolation. 
tap water. culture used 

Serial Patient's 
No. No. 

- - -

. 
, 

21St August Igl2 ... ... . .. 20 C.C. ... 'O' 24 hours .. . ... I 1959 1289 Positive up to the 45th day. 

,. .. .. ... ... ... .. .. ... . .. " ,0 . .. ... 2 Ig86 I2gg II ~. .. .. .. 

311tAugust Igl2 ... . . ... .. JJ ... ... 3 day. .. . ... 3 2080 1350 " .. " 
35th day. 

II .. .. ... ... ... II .. ... ... .. " . .. .. . 4 2081 1351 " " .. .. II 

I. ... 
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ElJeel of the Sun's rays. 

On Cholera Vibrios. Strain "2080. 

Jl6th September One loopful cholera growth on agar added to sterile tap water in a test tube. 
"~~perlmellt The depth of the water was 3 inches. The tube was exposed to the sun for 3 

I. hours, from 11-15 A.M. to 2-15 P.~. The temperature of the water was rang
ing from 43° to 45°C. 

Result :-Tlte Cholera Vibrios were Rt1led. 

:a8tk September The same process was adopted. The tube was exposed for 2 hours, from 
,.t. 10 A.M. to 12 A,M. The temperature was ranging from 39° to 40°C. Bzperlment 

II. RAsuli :-The Cholera Vibrios were Ail/ed. 

IROctober 19111. The same process. The tube was exposed for Ii hours, from 12-20 to 
I-50 P.M. Temperature 39° to 40°C. 

Result :-The Cholera Vibrio! 'lIJere Amed. 
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Bacteriological Analysis 0/ water fo,. e!zoler(1. 

Serial 
No. 

2 

3 

4 

5 

6 

Source as per label. 

Weli water for Cholera, 36 Mount Road; 
well treated with Pot. Perm gte, un 5th 
July 1912; water used by H. H. Aya
khan's and man)' Khoja families in Bom
bay; received from Ueputv Health Officer 
E. Ward. -

Tank water for Cholera obtained from Bara 
MlIsijd at Dhabu Street, No. 76 sent by 
DistrICt Registrar No. 5 District. 

Storage Tank water fur Cholera obtained 
from Edward Sassoon Mill, Fergusson Road, 
through Deputy Health OfficerG. Ward. 

Water from" Goohas" used for drinking 
purposes from Maneckji Pebt Mllllthrough 
Ueputy Health Officer E.). 

Storage Tank water (drinking} obtained 
from I\faneckji Petit Mill (through Ueputy 
Health Officer K ). 

Tapwater A. M. P. Mill (through Deputy 
Health Officer E.). 

1 Tapwater Maneckji relit Mill B. 

s 

9 

10 

II 

u 

13 

IS 

gaSC 

Well water for Cholera obtained from New 
Chall No. II, New Parbadevi Road 
(through Deputy Health Officer G.). 

Tapwater for Cholera marked A. Maneckji 
Petit Mill handed in by Dr. Sorab. 

Tapwater for Cholera marked B. Maneckji 
Petit Mill handed in by Dr. Sorab. 

Tapwater for Cholera C. Special: Maneckji 
Petit Mill (through Deputy Health Offi
cer E). 

Tapwater Maneckji Petit Mill Tap No. lB. 
handed in by Dr. Sorab. . 

'fapwater Maneckji Petit Mill Tap NO.:I 
D handed in by Or. Sorab. . 

fapwaler Maneckji Petit Mill Tap NO.3 
handed in by Ur. Sorab. 

Tapwater A. lor Cholera obtained from 
Maneckji Petit Mill Tardeo through 
Ueputy Health Officer E. 

Received 

on 

27-7- 12 
at 

II-Soa.l11o 

30-7-12 
at 

11-15 a.m 

31-7-12 
at 

IZ Noon. 

3-8-12 
at 

9"55 a.m. 

3-8.12 
at 

11-30 a.m. 

5·8-12 
at 

4 p.m. 

6-8-12 
at 

"'45 a m. 

1 
I 6-8'12 
} at I 4.15 p.m. 

J 

8·8-12 
at 

11-:;0 a.m. 

RIIIUIlItS. 

Comma bacilli present; isolated pure 
colony from Agar. Indol and 
RO"indal positive both for 2.$ and 48 
hours; Agglutination I : 40 negative. 
Flagellum; one Terminal present. 

A few comma shaped bacilli seen 
microscopically but cultural tests for 
Cholera negative. 

Comma bacilh present Il'lIcroscopically: 
cultural tests for Cholera negative. 

Negative for Cholera. 

1 
I 

t Both negative for Cholera. 
I 
J 

Comma present; 'ndol present; 
flagellum present; Agglutination 1 : 
40 Negative. 

A fevi commas microscopically but 
cultural tests for Cholera negative. 

No commas detected. 

Commas present; Indol positive both 
for 24 and 48 hours: Motility pre
sent: Flagellum were Terminal. 
(simIlar organisms as found before 
in sample NO.7). 

A few commas present microscopically 
but cultural tests negative for 
Cholera. 

No comma. 

Comma present both microscopically 
and culturally (Indo! present, etc.). 

No comma. 

Negative lor Cholera. 

Sd. S. L. JOSHI, 

Hun,'dial ~nal.Yst_ 



Statement slzawing tlze number of staots examined/or dotera vibrio from January 191310 33rd September 1913. 
; 

DATBS 01' 

Serial Laboratory Patient 
Received from Reference to serial Remarks by A. R. 

sample Are. Sex. Caste. other than number If a specimen HospItal of recovery Remarks by MUnicipal AGaly.t. 
No. number. Dumber. 'HospItal. Attack. AdmissiOD to Sample seDt to is repeated. or death. 

Hospital. Laboratory. I 

I - - , 
~ 

I 
I 

I 961 ... ... ...... .... , . D. R.I ... ····.t . ..... 29th April 1912 ... . ..... .. . Negative for cholera. , 
II 1118 802 3S I Male ... Christian ... '" 

loth May 1912 ... loth May 1912 .. 11th May 1912 .. . ...... Recovered ... 
} Both negabvo for ch~lera. 

-3 1119 801 30 Do. ... Hindoo ... ." 6th May 1912 . .. loth May 1912 ... 11th May 1912 ... . ..... Died ... , 
D.R.3 4 1139 ... ... ..... . .... , ... ...... 28th May 1912 ... 17th May 1912 ... . ..... .. . Negative for cholera. 

5 117S! 899 30 I Fema~~ ... ... Hindoo .. '" 
36th May [9ra ... 28th May 1913 .. . ..... ..... . .. Negative for cholera. 

6 1240 ... ... .. .... D. R.3 .... , ... loth June 1912 ... . ..... . .. Cholera like vibrio detected, cultural tests neptiv •• 

7 1344 g81 4S I Male ... Hlndoo ... '" 
12th june 1912 ... 12th June 1912 . .. 13th June 19'2 .. .. .... Died 12th June Negative for rholera. 

Do. Musulman 12th Juno 1912 13th June 1912 13th June 1912 
1912. 

Microscopically comma·shaped bacilli 8 1345 g86 40 ... . .. '" 
... .. ~ ... ...... Recovered ... detected, 

cultural tests negative. 

9 13S6 g99 30 Do ... Do. ... '" 13th JUbe 1912 .. . 14th June 1912 ... 14th June 1912 ... ~ ..... Died 19th June Microscopically VIbrio and spirilli bacilli detected, 
I 1912. cultural tests negative. 

10 1401 1081 25 Do. '" HlDdoo ... " 17th June 1912 '" 19th June 1912 .. 19th June 1912 ... . .... , Recovered ... Positive for cllolera. 

II 1420 1090 3S Do. ... Do. ... ... 19th June 1913 ... 20th June 1912 ... 
}llstJuoe 1913 1 Botb Negative for cholera: 

Do. 20th June 1912 
... ...... Do • ... 

12 1421 1091 25 .. Musulman ... . .. 20th june 1912 .. -
13 14~3 1092 30 Do Parsee ... '" 

20th june 1912 ... 20th June 1912 ... 21st June 1912 ... . ..... Do. . .. Microscopicallr a few comma bacilli and vibrio 

I 
seen, cultura tests negative. 

< 
14 1493 1153 30 Do. ... Musulman ... ... 27th June 1911 .. 27th jlme 1912 ... 28th June 19.2 ... . ..... Do. . .. Negabve for cholera. 

IS 1493 1154 18 Female ... European ... ... 27th June 1912 . .. 27th June 1912 .. 28th June 1912 ... . .... Do. ... Few vibrio present; spirilli seen microscopically, 
cultural tests negative. 

I 

.6 .686 1340 16 Do. ... Hmdoo ... 
'" 

16th July 1913 ... 16th July 1912 .. . 19th July 19.2 ... . ..... Died . .. Negative for choler •• 

11 168, 1243 18 Do. Do. 12th July 'S12 17th july 1912 19th July 1912 Recovered Negative for cholAra. \ ... ... ... ... ... ...... . .. 
.8 1688 124S II Do. Do. ... ... 11th July 1912 15tb July 1913 .. 19th July 1?f2 ...... Do. . .. A few spirilli seen microcopically i cultural test 1 \ 

negat.ve. 

19 Ifig4 1107 28 Male ... Christian ... ... 9th July 1912 ... 9tb July 1912 .. . 20th July 1912 ... . ..... Do. .. . Negative for cholera. 

10 169S 1223 2S Do. ... Hmdoo . .. ... 12th July 1913 ... 12th July 1912 . .. 20th July 19u . .. . .... Do. .. . A few comma bacilli seen microscopically. cultural 
tests negabv" 

I. 16~ 1238 IS Do. ... Do. . .. ... 15th July 1912 .. 16th July 1912 ... 20th July 1912 ... . .... Do. . .. t Both negative for cholera. 
II 1691 1146 2S Do. ... Do. ... ... 19tb July 1912 . .. 19t b July 1913 ... 20th July 1912 ... .. .... Do. .. . ) 
13 1135 USI So Do. .. Do. ... ... 17th July 1912 ... 21St July 1912 - 24th July 1912 . .. . ..... Do. . .. Positive for cholera. 

14 1136 1249 ,32 Do. ... Do. ... ... 19th July 1912 ... 20th July 1913 ... '4th July 1911 .. . . ..... Do. .. . Pos.tive for cholerL 

2S 1131 1354 35 Female ... Do. ... ... 21st July 1912 ... 23nd July 1912 ... '4th July 1912 . .. . .... Died .. . Microscopically comma-shaped 
seeD, cultural tests negallve" 

baccilli and spirilli 

to 11.18 U5S 45 Male ... Do. . .. ... 21st July 1912 ... 2lnd July 1912 ... 24th July 1912 ... ...... Recovered .. . Negative for cholera. -
21 1739 1259 9 Do. .. , Musulman ... ... 23rd July 191. ... 24th July 1912 • .. \24Ib July 19tt ... ...... Doed . .. Many spllilli and comma-lhaped baCilli detected. 

~ . Gave tests for cholera ,,.bno • 
~ 



28 1804 1289 30 Male ... Hindoo . .. ... 1st August 1912 .. , 2nd August 1912 ••• 3rd August 191a _ 43 Recove,e4 .M 

lc 'J" • 0 
utb August 191a. --

29 1805 1290 30 Female ... European .. . .. 2nd August 19 12 ... 2nd Auguit 1913 ... 3rd August 1912 ... ...... Do. ... ; bolera baclll detected 10 a • 

30 1806 1294 23 Male Cbristl&n ... 31&t July 19'2 2nd August 19' 2 ... 3rd August 1912 ... Do. J , 
... ... ... . ..... . .. 

31 180 7 1280 22 Do. ... HlDdoo ... I ... 30th 'uly 1912 .. . 31st July 1912 _ .. 3rd August '9n ... 42 \)0. n N~gative for cholera. 
12th Aueust 1913. 

32 1808 1288 35 Do. ... Do. ... ... 27tb July 1912 ... 1St August 1913 ... lrd August '912 .. .. . Do. .. . Doubtful comma-hke bacilli detected but oerati 
for culture tests. 

ve 

, 
33 IBog "79 '5 Do. m Musulman ... ... 30th July 1912 . .. 31st July 191Z ... 3rd August 1912 ••• ...... Do. ... Negative for cholera. 

54 1873 1297 18 Do. ... Hindoo ... ." 3rd August 1912 ... 3rd August 1913 __ 15th August 1912 u • .5 Do. ... Microscopically comma and spirilli seea, could a 

13tb August 1913. get any pure culture. 
ot 

35 1874 1284 30 Female ... Musulman ... ... 1St August 1012 . .. 1st August 1912 ... 6tb August 1911 .. . ..... Do. . .. Negativtl for cholerL 

36 1875 1315 23 Male ... Christian ... .. 3rd August 1912 ... 5th August 1913 . .. 15th August 1913 .. .... Do. ... Numerous commas, vibrio and spirilli detected. 

37 1900 1318 35 Do. ... Hindoo ... . .. 4th August 1912 ... 6th August 1912 ... 7th August IOU .. , 415 Do. .. . 
J Comma baCilli detected in botb. I 

Isth August Ion. 

38 1010 1319 12 Do. ... Do. ... . .. 4th August 1$112 ... 6th August 1912 ... 7th August 1$1111 ... .. .. Do. ... 
39 1025 1304 40 Do. ... Musulman ... . .. 4th Aurust 1912 ... 4th August 1912 ... 8th August 1912 ... . ..... Do. . .. A few comma.hke Itacilli _n microscopically; cui 

ture test negabve. 

40 1926 1307 22 Do. ... Hindoo ... ... 4th August 1912 ... 4tn August 1912 ... 8th Aurust 1912 ... . ..... Do. . .. No commaL' 

41 '949 1313 35 Do. '" Do. .. .. 5th Aurust 1912 .., Slh August Igl1 ... loth AUlrlst 1912 ... . ..... Do. ... Neptlve for cholera. 

42 1958 1380 2 Do. ... Chrislian ... ... 1St August Igl2 ... 1st August 1912 ... ntb August 1912 ... . .... Died .., A few comma-like bacilli present microscopically. 
negative for culture teil. 

43 1959 1289 30 Do. ... Hmdoo ... 1st Aurust 1912 ... lind August 1912 ... 12tb August 1912 .. . .... Recovered . .. rsolaled pure cullure of comma.. ladol pre ... nt in 
48 and 14 hours, Agglutination 1-100 present in 10 

I mID utes. 

44 1971 1384 ... ... ... .. . ... 13th August 1912 ... . ...... M. 

} Both negallve for cholera. 

45 1972 1297 18 Male ... Hindoo ... ... 3rd August 1912 ... 3rd August 1912 . .. 13th August 1912 .. ... Recovered ... I 

4G 1985 131' ... ... . .. ... ... . .. 15th August Igu ... Repeated A few commas microscopically but cult ural lests 

13th August Ig12. . negative for cholera. 

47 1986 1299 3 Female ... Eurasi~n ... .. 2ad August 1912 ... 3rd August 1911 ... ISlb August Igu ... nepeated Recovered ... Commas present, pure culture iaolated llndol present 
Isth August 1912. In 24 and 48 houri agglutlOatloa partial 1"100. 

48 2020 1308 23 Male ... ~1usulman ... .. , 4tb August 1912 ... 4th August 1912 .. . 17th August IgI2 ... ... Do. ... 
}Both nellative for cholera. 

49 11021 131S 3S Do. ... Hindoo ... ... 4th August 1912 .. 6th August 1912 ... 17th August 1912 ... . ..... -
So 2034 1330 30 Do. ... Musulmaa ... ... 12th August Igll ... 12th August 1912 ... 20th August 1012 .. . ..... Died .. . } 00. do. 

SI 1035 1334 35 Do. ... HiDdoo ... .. . 12th Auguet IgI2 ... 13th August 1912 .. 20th August 1912 . . ..... Do. ... 
52 2074 1341 40 Do. ... Do. ... ... Istb August 1912 ... Isth August 19I11 ... lI2nd August 1912 .. .. .... Recovered .. . } A few comma-like bacilli seen microscocically witb 

Degatlve cultural tests for cholera for otb. 

53 1I07S 1332 27 Do. ... Do. ... .. 12tb August 1911 ... 12th August 191Z .. , 2l1nd August 1912 ... .... Do. .. . 
54 2080 1350 40 Do. Parsee ... .. 20th August 1912 ... 22nd August 1912 241h Augu.t 1912 ... 

, 
56 Do. ... Smeus .howed com.na T.acllh, pure culture of commas ... 28th August Ig12. ..ol.ted. Indol present In '4 and 48 hours. Agglli' 

tlnatlon 1'100 marked 10 IS minutes. 

SS 2081 13S1 22 Do. ... Do. ... . .. 20th AUiust IlIU ... 22Dd Au,ust 1lll2u. 2"th August 1912 ... 57 Recovered . .. Smear. showed comma bacilli: pure cultur. of com-
mas Isol.tted. Agglutinallon I • 100 marked ia IS 
mIDute.. Indol positive IQ 24 and 48 hour •• 



Sialemenl showing tile numher of S/08/S examtne,lfor cholera vz"b"io :trom January 1912 /0 23rd September 1912• 

DATB or q 
Laboratory 

, 
Serial sample Patient Received from Reference to serial Remarks by A. R. Remar'k. by Muoicipal Analy.t. 

No. regIster number. Age. Sex. Caste. other than A. number If a specimen HospItal of recovery 

number. \ R. HospItal. Attack. Adm ission to Sample seot to IS repeated. or death. 
HospItal. Laboratory. 

--- -
56 2113 1350 40 Male ... Parsee ... ... 20th AUiust 1912 ... 22nd AUiust 1912 ... 28th August 11112 ... 511 Recovered . .. A few comma·like bacilli seen microscopically; cuI 

Repeated 28th tural tests negatIve. 
August 1912. 

57 2113 1351 22 Do. ... Do. ... ... 20th August 1913 ... :und August 1912 .. 18th August IgI2 ... 60 1 
Repeated 28th Recovered ... 

IBoth negative for cholera. August 1912. 

58 2114 1351 21 Female ... HlOdoo ... I., - 26th A\,gu&t 1913 ... 26th August 1912 ... ~Sth August 1912 ... ...... 
SII 2128 1350 ... ... . .. ... . ..... . .... , 2nd September Igl2 ...... .., } . Do • do. 
60 :1I2g 1351 2nd September 1912 

. ... ... ... ... .1 •••• ...... . ..... .. . 
iii 2167 1370 4S Male ... Parsee ... ... 5th September 1912 lith September 1912 7th September 1912 . ..... Recovered ... Ve~ few comma like bacilli seen microscopically bu 

cu tural tests neiatlve. 

62 2168 1371 35 Do. ... Do. ... ... 5th September 1912 6th September 1912 7th September Igu .. .... Do. .. . Many comma·like bacilli present in pure culture 
Indol teat was faint. AgglutInatIon I , 100 negab 

, , ... 
0\ 

• 

• I 

SUMMARY. 

Out of the 1i2 .pecimenl 01 ucreta recei"ed only IS lpecimetls were examined WIth posiliYe results for cholera "ibrio. 

n_ ., ..... lIu,tu ... I!IU'""" .... : ... «" ... \ ... _= __ ._ 1 __ ...,.., .. _1_", ... "!lI;_ .... eM ftn. "I thiP'QI~' ftnt .. " .MOm.1iS un oositive results for cholera ,Thrio. ____ ~ 



NOTES ON VIBRIOS ISOLATED FROM VARIOUS SOURCES 

IN BO],IBAY DURING THE RECENT OUTBREAK 

OF CHOLERA. 

BY 

CA.PTA.IN T. H. GLOSTER, M.R, D~P.H., I.M.S. 

I'lItroductoTy.-The chief interest which cholera--like vibrios posses,. 
centres in their possible relation to true-cholera v:ibrios. The relation may be 
considered both from the epidemiologica1 and baeteriol'ogical side. 

Cholera-Wee VibTZ08 if" Water.-Lamb> iJl collaboration with Hafi'kine 
examined the water of wells from 14 loealities in Guzarat dUring the cholera 
epid'emic of 1900. He found that comma-like ~acim 'wre present in 7 out of S
wells situated in localities where cholera was pre.valent, whereas similal vibri08 
were found in only one out of six wells in localities free from cholera. Haftkine 
during the cholera season of 1894 found commarshaped vibrios in' 42 out of 46-
tanks in Calcutta round which cholera existed at, the' time, but in only 11 out of 
59 tanks round which the disease had not aJlpe8.lle<l during the preceding four 
months. Cayley made daily examina.tions of tbe. wateJ.IS' 0f the Tansa, Vehar and 
Tulsi lakes during July, August and Septembel' 19.00. During July, August, 
and the first-half of September when cholera. was. prevalent in the city, large
numbers of vibrios WeI'e found in all three lakes, but. they disappeared in the 
second half of September simultaneously with the disappearance of cholera from 
the city. It hall been suggested that the presence of this morphological type 
in places where cholera exists and their relative- soaTcity in places free from the 
disease can be explained on the supposition that the whole class of vibrios, 
including tnle-choler~ vibripsr require. fpr their ~istence similar conditions. 

Ckolera-like V~brio8 z'n Stools.-Up to the present no systematic study of 
non-agglutinating vibrios in the stools of :persons in an- infected country has 
been carried out. Certain isolated facts, however, Jl9i~t to their frequency 
during cholera epidemics. M'Laughlin during an e:pldemic in Manila in 1908 
examined the stools of 376 contacts and isolated true cholera vibrios from 27 
and non-agglutinating vibrios from 46. . 

Gotschlich during the pilgrimage of 1910-11 found a1 cholera and 23 
non-cholera vibrios in the stools of 1,660 pilgrims arriving from the Hedj~ 
where cholera was raging. He emphasises the fact that all these vibrios were 
isolated from persons suffering Q-om intestinal diseases. 

Crendiropoulo examined the stools of 34,461 pel'sons a.rriving in Alexan
dria by sea from infected places between the 17th August 1911 to the 31st 
January 1912. He found vibrios in the stools of 63 persons; of these 23 
were agglutinating and 40 non-agglutinating. 

Crendiropoulo made the important observation that during the height of 
an epidemic the majority of vibrios isolated were agglutinaters, but, in propor
tion as the epidemic declined, the carriers of true-cholera vibrios became more 
rare, while the non-agglutinaters increased. Finally, when the epidemic 
.ceased no vibrios of either class were met with. 

The only non-agglutinating vibrio isolated by Crendiropoulo during the 
month of August was from a woman who had close relations with a family 
in which two deaths from cholera occurred. 
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The above facts point to a certain epidemiological relationship between' 
cholera-like vibrios and true cholera vibrios. , , 

, The whole question of the bacteriological diagnosis of cholera has recently 
been summed up by Crendiropoulo (Rapport sur l' examen des selles des 
voyageurs provenant des pays infectes de cholera, 1912) as follows:-None of 
the ch.aracte~s sometimes co~si~ered a~ specific can really ~erve aS,a criterion for 
the dIagnOSIS of cholera vibnos. VIrulence for the pIgeon, lIquefaction of 
gelatine, coagulation of milk, the presence of a single flagellum, the indol re-' 
action, fixation of complement are either inconstant or common to some vibrios 
really \saprophytic. Agglutination even, which at the moment appears to be 
the most useful diagnostic test is undergoing assaults which it resists with 
difficultJ. The facts observed by Zirolia, and Zla&,otoroff. and Crendiropoulo 
himself have shaken our confidence in the test. Zirolia has had in hand a vibrio 
isolated from the drinking water of a vessel, which was at first agglutinated 
by cholera serum, but gradually lost this faculty. Zlagotoroff has succeeded in 
UrIlD.sforming 45 of 82 non-agglutinating vibrios into agglutinaters by submit
tjng them to various treatments. Even if agglutination indicates identity of 
~ace it teaches us nothing as to the cholera producing nature of the vibrio. The 
agglutinating vibrios which Ruffer and Gotschlich isolated at Tor during periods 
of" freedom from cholera, and those which Mme. Pana yotatou has found in a 
Ratient suffering from diarrhrea remote from all possibility of infection and 
other facts just mentioned ought to make us circumspect. According to Cren
djropoulo's personal opinion every carrier of vibrios whether agglutinating or 
I!on-agglutinating, who comes from an infected focus or may possibly have been 
ip.fected from such a focus should be considered as a ' suspect'. On the other 
hand. every carrier of vibrios agglutinating or not and not fulfilling the above 
conditions should not be considered as a source of danger. 
" 

AlVli 2';,:' The observations which form the subject of this paper are of some inte
rest in connection with the questions just referred to. 

blC, ~ "Vz'b?·z'os z'solated from varz'ous sources z'n Bombay durz'ng the 
.t, , recent outbreak of Cholera. 

During the recent outbreak of cholera in Bombay an examination of the 
stools of 32 and the intestinal contents of 2 patients diagnosed clinically to be 
suffering from cholera was carried out. In 26 cases the stools were those of 
patients within the first few days of their illness; the remaining eight stools 
were those of convalescents who had been attacked from 8 to 20 day's previously. 
Vibr,os were isolated from 13 of the 26 early cases. Of these 13 vlbnos 11 ag
glutinated completely in dilutions of 1-1000 or over of high titre cholera serum. 
Of the remaining two one gave partial ag&,lutination with chol£'ra 
serum in dilutions of 1-20 and the other no agglutmation. No agglutinating
vibrio was isolated from the stools of the 8 convalescents, but from 2 nOll
agglutinating vibrios were obtained on the 8th and 10th day, respectively, of 
the patient's illness. 

- In many instances the stool was not received for examination until 12 or 
more hours after it had been passed which may aC'count for the large number of 
negative results. 

Details of the cases from whz'ch non-<agglutz'natz"ng vib"z'O$ weft' isolated. 

Case 1280.-Arthur Road Hospital, adult male. Attacked on 30th July 
1912, admitted on 31st July. Clinically this was a fairly severe caRe of 
cholera. No exammation of the stool was made until 9th August, The 
appearance of stool was not noted. The peptone culture examined 18 hours 
after #lowing showed almost a pure culture of' vibrios. Sub-cultures on 
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Dieudonne slopes showed very numerous blue colonies of a cholera-like vibri() 
which did not agglutinate with cholera serum 1-50 . 

. Th~ sez:um. of this. p~tient on 14th August gave no trace of 
agglutmatlOn wIth hIs own VIbrIO (1280) even in a dilution of 1-10. On the 
other hand ~is s~ru~ agglutinated. a recently isolated cholera organism (1255) .. 
completely In dIlutIOns up to 1-150 and distinctly in a dilution of 1-300. 

'~'%n5Case 1299.-A female child, age 4 or 5 years, from the Mazagaon 
Foundling Home. She was one of the last of a series of about 11 cases which 
occurred in .the Home; of which 7 were fatal. She was attacked on 3rd August 
1912 on whIch date she was sent to the Arthur Road Hospital. No examination 
of her stools was made in the beginning of the disease. Olinically her 
symptoms were those of a severe attack of cholera. The first stool was examined 
on 11th August. It consisted of yellowish mucous flakes in a clear fluid 
and microscopically showed numerous curved organisms, some like comma 
bacilli. The peptone culture showed numerous vibrios after 18 hours. Sub
cultures on Dieudonn~ slopes showed many blue colonies. These consisted 
of cholera-like vibrios which did not agglutinate with cholera serum in 1-50, 
dilution. 

A second stool was examined on 14th August. It was a solid stool 
and contained much mucous. A non-agglutinating vibrio was again isolated. 

A third stool was examined on 20th August. This was a solid 
normal stool. The examination for vibrios gave a negative result. 

Agglutz"na#on.-Patient's serum on 14th August did not agglutinate 
the organism (1299) isolated from her own stool. The effect of her serum on a 
cholera organism was undetermined owing to the strain used (L. I. P. M.) being 
auto-agglutinating. 

Case, Jehangz"r.-An adult Parsee inmate of the o.olaba Lunatic Asylum. 
Attacked on 5th September 1912 with vomiting and diarrhrea, suppression of 
urine, cold extremities, and collapse. Stool examined on 6th September. A 
fluid stool yellowish in colour containing mucous flakes. Microscopically, many 
curved bacilli, some like cholera vibrios were found. The peptone culture 
after five hours showed many vibrios. Subcultures on Dieudonne medium 
developed numerous blue colonies of a cholera-like vibrio not agglutinating 
with 1-50 cholera serum. 

Agglutz"natzim.-Patient's serum on 12th Sept.ember agglutinated his 
own vibrIO completely in a dilution of 1-10, but not in any higher dilution. 
Normal human serum gave no agglutination with the same organism (Jehangir) 
in dilutions of 1-10 or over. The patient's serum agg-lutinated a cholera vibrio 
(Nusserwanji I' completely in a dilution of 1-50 and partially in a dilution of 
1-150. On' 9th" October patient's serum still agglutinated his 0'Yn. ~brio, 
in a dilution of 1-10 but its agglutinative power for cholera had dImInIshed 
as when tested aO'ainst a cholera vibrio (1091), it gave only slight agglutina
tion in a dilution °of 1-25 and none in 1-50 or higher dilutions . . 

Case, Jz".jiMoy.-An adult Parsee inmate of the Oolaba LUD~tiC Asylum 
attacked with vomiting and diarrhrea on 5th September 1912. HIS symptoms, 
were mild, no suppression of urine and no collapse. He was convalescent OIL 
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'Sth September. His stool was examined on 7th September. It was 
a fluid feculent stool. A non-agglutinating vibrio was isolated by cultivation 
in peptone medium and subculturing on to Dieudonnh slopes. 

On 12th September, the pa.tient's serum agglutinated his own 
vibrio (Jijibhoy), partially in dilutions of 1 .. 10 and 1-20, but not at all 
in 1-50. The same serum diluted to 1-20 produced only a trace of agglutina
tion with a cholera vibrio (Nusserwanji I). 

\ These two cases, J ehangir and Jijibhoy, were the last of a series of 7 
cases clinically resembling cholera which occurred among the Parsee inmates 
of the Colaba Lunatic Asylum between 18th August and 5th September. 
Three of these cases died. Agglutinating vibrios were isolated from the stools 
or intestinal contents of four. Material from the remaining case was not 
examined bacteriologically as death occurred within a few hours of attack. 

A vibrzo isolated from an old stool.-In addition to the 15 vibrios isolated 
frOID: recently passed stools, a non-agglutinating vibrio (Nusserwanji II) was 
obtamed from an old cholera stool which had been kept for 16 days in a sterile 
petri dish in the Laboratory. An agglutinating vibrio (Nusserwanji I) had 
been isolated from the Bame stool when fresh. 

Non-agglutinating vibrios were also isolated from the following other 
.sources :-

Wells 

Tank 

Sewage ••• 

Cockroach 

1 

••• 1 

1 

Both t,he vibrios isolated from wells were kindly sent by Dr. Turner, 
Health Officer, Bombay MuniCipality. One (No. 1406) was obtained from a 
-well in a mosque which was in the centre of the then infected area, the other 
(No. 1507) from a well in Mazagaon which was not at the time infected. A case 
-of cholera had, however, occurred some months previously' in the compound in 
which the well is situated. The tank from which a VIbrio was isolated is 
situated close to the Arthur Road Hospital in which cholera cases were being 
treated and is exposed to freeal contamination from several latrines around it. 
At the time the vibrio was isolated several cases of cholera occurred in a Muni-
-cipal Chawl in the vicinity of the tank. . 

The sewage furnishing a vibrio was obtained from a trap in connection 
with a dtain from the water closets in the Colaba Lunatic Asylum where cases 
of cholera were occurring at the time. 

The cockroaches from which a non-agglutinating vibrio 'vas isolated 
were obtained in a man-hole in connection with the same drain in the Colaba 
Lunatic Asylum. The vibrio was obtafned from t.he peptone water in which 
the cockroaches had been washed and is probably the same as that found in the 
sewage. We did not succeed in obtaining a vibrio from the contents of the gut 
of any of the same (6) cockroaches. 
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BACTERIOLOGICAL. 

The method oj examznatUm.-In most of the stools examined curved ba
cilli va~ying in size and form were seen, but usually they were neither numerous 
nor typical, ~noug~ to enable a provisional diagnosis of cholera to be made~ 
Slen~er spmlla with two or more curves which stained faintly with carbol 
fuchsm were of <lommon occurrence. Sometimes these occurred in enormous 
nu~bers and in felted masses, at ?t,her times they were few and occur~ed singly 
or In groups of 2 or 3., These splf~lla, were most freluently seen 'm typical 
cholera. stools from whlCh cholera vibnos were subseluently isolated. 

Oultural methods.- A preliminary cultivation in peptone water was al
ways made. About 1 c. c of the stool or intestinal contents was sown in 50 c. c. 
of special peptone medium containing :_ 

Peptone 1000 

Salt 1000 

Potassium nitrate 0'1 

Sodium carbonate ~O'2 

Distilled (water 1,000 

When possible the peptone culture was examined 4-6 hours after sowing, 
If vibrios were seen microscopically subcultures were made on to slopes of Dieu
donne medium. When the peptone water showed no vibrios after 4-6 hours a 
subculture was made with a tube of' peptone water and both this and the 
oriO'inal culture were examined next day, When no vibrios were seen 
in the peptone after 18 to 20 hours the result was considered negative. In 
examining water samples for vibrios 10 c, c. of a ten per cent. peptone solution 
was added to 100 c. c. of the water and the subsequent procedure was the same 
as for stools. That Dieudoune's medium possesses advantages over ordinary 
agar for the isolation of vibrios was shown by some tests _ in which subcultures 
were made from the same peptone growth on to both of these media; in each 
test the number of colonies developing on the Dieudonne medium was greater 
than on the agar. 

:It was not possible during the short time I was employed .on. the. cholera 
enquiry to make a complete study of the characters of all the vibnos Isolated. 
A summary of these characters, in so far as they were determined, is given in 
Table I, in which are also included for purposes of comparison four laboratory 
strains of cholera. 

Morphology.-The form of all the vib:ios. was not the sa~e, '~~ut the 
difference in this respect between the agglutmatmg and non-agglutmatmg was 
no greater than between individual vibrios of the same group or even between 
different cultures of the same vibrio. The most common form in both groups 
was a short fairly thick slightly curved vibrio. All were motile and did not 
stain with Gram, Of five agglutinaters and 6 non-agglutinaters stained for 
flaO'ella all were monociliate. ,.., 
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lZi Name of VibrIo. 
Cl . ;: 
a> 

IlC -

1 1091 ... ... 
2 1C~2 '" ... 
3 1407 ... ... 
4 1190 ... ... 
5 1255 ... ... 
6 1259 ... ... 
7 No. S ... ... 
S DeSouza ... ... 
9 Blllimoria ... 

10 N usserwan]i I ... 
11 Delaney ... ... 
l!I D08!lbhoy ... 

IS Bom bay cholera '" 

14 St. George's ... 
15 L. I.P M. ... 
16 Yerroda ... ... 
17 M. ... ... 

18 1406 ... .. ~ 
19 150f ... ... 
:10 128') ... ... 
:n 129'1 ... ... 

I 

22 DeLisle Road '" 

23 JeiJanglr ... ... 

24 JIJibhoy ... ... 
25 Colaba Sewage ... 
16 Oockroach ... 
J1 Nusserwanji II ... 

6 

TABLE 1. 

Source of VibrioH. 

AGGLUTUiATING VIBRIOB 

Cholera stool ... ... .. . 
. .. Do. ... . .. ... 
... Do. . .. '" .. 
... no. ... .. . .. . 
... D~ . .. _ . . .. 
... Do ... - .. . 
... Do ... . .. ... 
... Do. ... ... . .. 
... Do ... . .. 
... Do. ... ... . .. 
... ~. '" .. . '" 

. .. Contents of lleum of a cholera 
case ... . .. ... . .. 

.. LaboratoT), stram of oholera ... , , 

. .. Do. do. ... 
.. Do. do. ... 

... Do. do. . .. 

.. . Contents of Ileum of a cholera 
case ... ... ... . .. 

NOII·AGGLUTINATING 
VIBRIOS. 

,., . \'\Iell ... -. ... . .. 
.. Do. ... . .. .. . ... 

'" Stool' of a convalescent cholera 

.. . 

... 
"to 

. .. 

... 

... 

... 

case ... ... .. 
Do. do .. 

Tank . ,. . .. .. . ... 
Stool of a case WIth symptoms 

of cholera ... ... ... 

Do. do ... 
Sewage ... . .. ... .. . 
Cockroach found in sewage '" 

Old stool of a cholera case, 
Nusserwanji, WhICh had 
been kept for 16 days ... 

• Of goat'e red blood cells. 
sI. = SlIght a!!,glutlDRtlOn. 
+ = PartIal hlllmolysis. 
+ + = Complete 
tr. = trace of It 

'" ..: .J sa .. HlIlmolym •• • .. ~ 2l 
~ 

.. 
'" r .. 

OJ 0 lulu "0 " 113 ~ 2 ~ 
"" bO " hour. ; hours. bOQN • .. ... .... ~ Po. '"' I 

I 
+ I 2,000 + + - - -
+ 4,1100 Indefi - - -

nlte 

+ 1,000 · . 
+ 2,000 + + - - -
+ 1,000 · . - - -

1,000 · . - - -

· . 1,000 · . · . - - tI. 

· . 1,000 · . · . - - tr 

1,000 · . · . - - tr 

+ 1,000 · . 
I 
· . - - tr. 

· . 1,000 · . · . - - tr 

+ 1,000 · . + - - tr. 

· . 1,000 - - -
1,000 · . - - -

+ 1,000 Indufi 
nlte · . - - -

· . 1,000 · . - - -
+ 1,000 Indefi - ++ · . 

Dlte. 

+ 5hl - · . - +' + 
+ 20 -' - ++, ++ ++ 

+ 5081. - · . + ++ ++ 
+ 60 _I. -

I 
+ ++ ++ 

+ 100 sl. - · . :++ ++ ++ 
I 

+ - - - I 
++ ++ .L+ 

1 

+ - - · . · . 
+ 100 Bl. - · . · . . . · . 
+ - · . · . · . . . · . 
+ - - - - + + 

.~ 
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Peptone water.-The growth in peptone water was not characteristic. AU 
the vibrios pro~uced umform turbidity. Several of the non-agglutjnater~ 
l'roduced a defimte scum on the surface of the peptone medium in 24 hours 
while none of the agglutinaters did so before 48 hours. ' 

Agar.-On agar the colonies of the agglutinaters could not be ditferenti
ated from those of non-agglutinaters. Both were bluish, opalescent and fairly 
translucent in young cultures. ' 

Intlol reac~ion.-This test was applied to 9 of the agglutinaters and all 
the non-agglutmaters. The result was always positive after 24 hours' o-rowth 
inleptone water. The colour which varied from a slight pink to a ~arked" 
re developed on the addition of sulphuric acid alone. On the whole the re
action was more strongly marked among the non-agglutinaters. 

Fe1'mentation 0/ sugars.-The changes produced by 11 agglutinaters and 9 
non-agglutinaters In a 1 per cent. peptone medium coloured with litmus and con
taining 1 per cent. of 1he sugar were studied. All produced fermentation of 
glucose, lrevulose, maltose, galactose, saccharose, mannite, dextrin and starch 
with the formation of acid but no gas in 24 hours at 37°0 and did not ferment 
arabinose, raffinose, sorbit, dulcit, inulin, and adonit. None of the vlbrios 
produced acid in lactose within the first 3 days. Two agglutinaters (L.I.P.~I. 
and 1091), however, fermented this sugar on the 4th and 9th day, respectively, 
as did one non-agglutinater (1280) on the ~th day. Some vibrios both of the 
agglutinating and non-agglutinating groups produced bleaching without any 
acid reaction in the medium containing lactose. This change took place from 
the 3rd day onwards. Many of the non-agglutinaters differed from the agglu
tinaters in producing a secondary formation of alkali in lrevulose after the early 
acid fermentation. This change occurred from the 3rd to the 7th day. One nOll.
agglutinating strain (Jehangir) after preliminary acid fermentation produced 
alkali in dextrin on the 7th day. 

Vi1'ulence for pZ:qeons.~The test was carried out with one agglutinater 
(1091) and two non-agglutinaters (1406 and 1507). The dose was 1 loop of a 20-
hour agar culture suspended in 1 c. c. of saline and it was injected deeply into 
the pectoral muscle. The pigeons inoculated with cultures 1091 and 1406 died 
within 24 hours and 3rd pigeon within 48 hours. Cultures of vibrios were 
obtained from the heart·blood of all three pigeons. 

Agglutinatz'on.-The test was carried out macroscopically. The method 
employed was the usual one with Wright's pipettes The agar cultures were 
20-24 hours old. The results were noted next. day after the tubes had stood clt 
room temperature. The serum used was a highly agglutinating serum obtained 
from the Swiss Serum and Vaccine Institute, Berne. Its nominal titre was 
1-10000. The results of the agglutination tests are shown i~ Table I. Many of 
the agglut.inaters were not tested in serum dilutions between 1-1000 and 
1-5000. Some of the vibrios included in the group of non-agglutinaters gave 
feeble agglutination in serum dilutions up to 1-100, but none in any higher 
dilutions. 

None of the members of the cholera-like group acquired any appreciable 
increase in aO'O'lutinability after repeated sub-cultming on agar extending in 
some cases ~~er 3 months. Two vibrios, 1106 and 1507, were passed once 
thr01.1O"h a O'uinea-piO' and onre through a pigeon without their agglutinability 
by ch~lera ~erum undergoing any chan~e. One old laboratory stram of cholera 
(L.1. P. M.) gave anomalous results with the ~pecific agglutinating serum a: 
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will be seen in the subjoined table. Occasionally vibrios, which agglutinated 
completely in serum dilution of 1-500 and 1-10PO, failed to agglutinate in the 
lower dilutions, 1-50 and 1-100. 

Stram "L.I. P. M. Cholera. Serum Dtlutious. 
Sau 

nate 1-20 1-60 I 1-100 I I I I Control. 
1-200 1-600 1-1000 I 1-6000 

~2nJ..June 
I ... .~ ... ...... ...... - - - I - ...... -

!8tb 
" 

... ... ... ..... - - - - - ..... -
2nd Jnly ... ~. . .. + ++ ++ ++ ++ . ..... . ..... n . 
17th Augnst ... . .. . .. .. .... ++ ++ ++ ++ ++ ++ --

llrd October ... ... . .. ...... Bl. + ...... + I - - -I 

• This coutrol showed no aggillti nation when the reading waB tAken after 20 bOo.rB. but 2 houra lAter it hAd 
eompletely agglo.tinated 

++ = Complete agglutination. + = Partial agglutination. - =0 No agglutination. 

sl. = Slight " tr. Tr!lce. 

Hremolytic power.-The question whether true-cholera vibrios produce 
hremolysis has been the subject of considerable discussion. Ruffer 1U 1906 
examined a series of agglutinating strains and found that, with the exception 
of the El Tor vibrios none were hremolytic. The majority of the cholera vibrios 
he tested were old strains isolated during a cholera epidemic in El Tor in 1902. 
Kolle and ot.hers, also using old cultures, demonstrated that certain cholera 
strains possess hremolytic properties. Kraus working with fresh cholera 
cultures failed to find any that hremolysed. 1YIc'Laughlin and Whitmore also 
failed to find any hremolytic strains among the agglutinating vibrios isolated 
in the Phillipines. Crendiropoulo found that 2 out of 19 agglutinating vibrios, 
which he isolated in Alexandria in 1911, hremolysed. 

The hremolytic action of our vibrios was tested by the method devised 
~y Crendiropoulo. A small quantity of an 18-24 hours agar culture was rubbed 
up in 0'5 c. c. of normal saline and to this emulsion 0'5 c. c of a 5 per cent. 
suspension of well-washed blood cells was added. The tubes were then 
placed in the incubator and the results noted after 2, 24 and 48 hours. 

Two series of tests were carried out-one with goat's and the other with 
human red blood cells. The results are shown in Table III. None of the 17 
agglutinaters which were tested hremolysed goat's red blood cells in 24 hours 
at 36° C. Six produced only a trace and one definite, but still incomplete 
hremolysis after 48 hours. The last was a quite recently isolated strain. 

The results with human red blood cells were very different. Twelve 
agglutinating vibrios were tested. out of which 11 produced complete or partial 
hremolysis in 24 hours. The strain which did not hremolyse was an old 
laboratory one. The hremolytic power of 7 non-agglutinaters was tested 
against goat's corpuscles and three of tbe same strains were also put up with 
human blood cells. Hremolysis of both kinds of cells was produced in 24 
hours. Only one strain, No. 1406, gave divergent results in two successive 
experiments ('f.."l"de Table No. III). 

It would appear from these results that cholera vibrios produce hremoly 
sins, which are to some extent specific for human blood cells. 
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TABLE m. 
B(Efnolytzc POUJer. 

BEllOLYSI8. 

Intenal of time 
Name of Colture. Ilnee the Vibrio Goat'l red blood celIa. I Human red blood een. 

wae ieolated. 

2 houre. I 2i houre. I .8 hours. I 2i hour.. I .~ hours. 

AGGLU TINATE RS. 

ion ... ... . .. a months. - - - ++ ++ 
092 ... ... ... Do. - - - + ++ 

1190 ... ... . .. Do. - - - + ++ 
1255 ... ... . .. 2 months. - - - ++ ++ 
1259 ... ... . .. Do. - - - + ++ 
No. a stool ... ... Do. - - tr. ++ ++ 
De Sonza ... .. ... 7 weeks. - - tr. .. .. 
Delaney ... ... ... 5 Do. - - tr. · . · . 
Nnsserwanji I ... .. Do. - - tr. + ++ 
Billimoria ... ... Do. - - tr. · . · . 
DosS&bhoy ... ... 4: weeks. - - tr. ++ ++ 
L.1. P. M. ... ... ,Old laboratory - - - tr. sl. 

strain. 
Yerrowda ... ... ... Do. - - - · . .. 
Bombay ... ... . .. Do. - - - + ++ 
St. George's ... ... Do. - - - · . · . 
Baroda ... ... . .. Do. o • -. - ++ ++ 
M. ... ... ... a days. . . - + ++ ++ 

NON-AGG LUTINA TERS. 

-1406 ... . .. at months. - + + ++ · . 
1507 ... ... ... a Do. ++ ++ ++ ++ · . 
DeLisle Road ... 2 Do. ++ ++ ++ ++ · . 
1280 ... ... 2 Do. + ++ ++ . . · . 
1299 ... ... ... 2 Do. + ++ ++ · . · . 

.Jehangir ... ... ... 1 month. + ++ ++ · . · . 
N usserwanji II ... ... 1 Do. - + + · . .. 

• In a second experiment 1 week later, thiB vibno gave only shght hemolysis with goat.'a red blood eell& 
after .8 hours. 

+ + == Complete hemolysi8. 

+ == Partial .. 
II == Bhgbt hIlllllOlY818. 

tr. == .A trace of • 

. == No experiment made. 

Pfeiffer's reactzOn:-Guinea-pigs were used for this test. The serum was 
the Berne highly agglutinating serum. In one test the serum of a recovered 
cholera patient was used as a control 

Table No. n. gives the details of the tests. Out of five tests with aggluti
nating vibrios, in two a definitely positive reaction was obtained, in the 
remaining three the control guinea-pigs which received culture without serum 
survived. 

None of the nine non-agglutinaters reacted positively to the test. 

With the exception of one strain, Nusserwanji II, all the latter were highly 
pathogenic to guinea-pigs, more so than were true cholera vibrios. Thus only 
lout of 5 of the latter was fatal to a guinea-pig in a dose of ~ loop, whereas 7 
out of 9 of the non-agglutinat.ers killed a guinea-pig in the same dose. 
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TABLE II. 
Result of Pfeiffer', Reaction • . 

Specific Serum. 
eerum normal, Serllm of ebolera 

Name of Vibrio. 
Horae '001" patlen' 109J, No lerum enlture 

, '001 I '002 
Oultul'e 1 loop- '003 culture t loop. 

Oulture 1 loop. Culture 1 loop. fu1. 1 Joop. 

1091 ... ... Oom plete bacterio- Complete bac- ......... ......... No bacter I 0:,1 a ,I I. 

\ 
lysis. Guinea-pig ter i 0 I 'I s i a . l)ulnea-~lg 1 e d 
survived. Guin ea - pig wit.hin • hour •. 

survIVed. 

L I. P.M. ... Guinea-pig surviv- Partial b ae· H ••••••• ... ...... No bacter 101'1 B I •. 
ed. terio 1'1818. G uiuea-plg aurvl. 

GUlne a- pig ed. 
anrvived. 

U06 ... .. ~ No bacteriolysis_ No bacteriolYAia. ......... . ........ No baeterl 0 I,ll •• 
Guineatg died Gumea-vlg died Gulnea-p~ dill d 
Wit.hlD 'hours wit h in 24 within 8 1s. 

honrs. 

1'.1 J. Ol I .J If- I ~ .. 

1092 ... ... ......... Incomplete bac. . ........ Incomplete bac - No bacteri 0 1,1 II 
teri 0 11 lis. tarlolys1s . 9:uinea-plg • u r 

, Guin e a - pig Guinea-pIg Bur • ,ived. 
died. ,hed. 

J.0U il.0lli',' "-- - -
1607 ... ... .....•... No bacteriolysIs .. ........ No bactflriolyala. No baeterl ° Iii III 

GUln e a -p I g Guln e .. - pig Uulnea-pig led. 
died. died. 

I 
1190 ... ... Almost complete Complete b a 0 - No bacteriolysis. . ........ No bacterlo I., lla 

bacterio 1 y Ii. . teriol,sil Guinea-pig died Guinea-pig I a r 
Guinea-pig lur- Guinea-pig sur- after S4 hourI. 'I,ed. 
vived. 'Ived. 

M. ... Al ""ost complete Almost complete ......... . ........ No bacterl 0 I,. I • 
bacterio I y I 1 8 • barterio Iy I i8 . Guinea-pig •• Q r 
Guinea-pig sur· Guinea-pig aur- vi,ed. 
v.iv~ rived. 

DeLiale Road ••• No bacteriol J 8 j I. No bacterioly&is. ......... ......... No baoterl ° I .,:_ I I • 
Guinea-pig died GUluea-pig died Galnea-pl~ die 
Wlt.hia 240 hoare. wit h in 2' within 2' oar8. 

cl 

hours. 

U80 ... ... Do. ... Do .. . ......... . .......... 110. 

• u " 1299 ... ... Do. ... Perltonial flald . ........ . ........ Partial bacterlolris. 
not examlUed. GUlDea-pig d e 
Guinea-pig died within 48 hours. 
witl.ln 24 

cl 

hours 

NUBSerwauji II. No bacteriol, B I 8. No bacteriolysis. ......... ......... Complete • bacteri 
Guinea-pig sur- Guinea-pIg Bur' IYSI8. GUlDea-plg 
,ived. 'ived. 811rvived. 

0-

Jijibhoy ... No bacterloly I i I . No bacteriolyslB . .......... . ........ Complete bacterio-
Guinea-pig died Guinea-pig died illS. GUinea-pig 
Within llt hours. wit h in 24 led withla ll4 

hours. hours_ 

Je?angir ... Do_ ... Do_ '" ...... _ . . .. _ .... No bacteri 0 I, B " • 
GUinea-pig die 1-- wlthlu ll4 hoars 

Ooleba Sewage. Do ... Do. ... . ........ . ........ Do. 
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Complement }ixatzon: -Considerable differences of opInIOn exist as to the 
value of the complement fixation in differentiating true cholera from cholera
like vibrios.~ - c.;~ 

Ruffer and Crendiropoulo, who studied 42 strains of vibrios in Egypt in 
1905, found considerable irregularities in their behaviour to the test. Certain 
vibrios (El Tor) reacted positively to the agglutination and Pfeiffer's tests, but 
failed to fix complement in the presence of cholera immune serum, while, on the 
other hand, several strains which did not agglutinate or give a positive Pfeiffer's 
reaction gave a positive result with the fixation test. In a later study of 52 
vibrios isolated from the passengers and crews of vessels arriving in Alexandria 
in 1911 from infected ports, Crendiropoulo obtained positive results only with 
agglutinaters. Other observers, notably Haendel, found that immune cholera 
serum fixed complement equally well with pseudo-cholera and true-cholera 
vibrios. 

Method.-In preparing the extracts of the vibrios we followed the 
method described by G. Dean for the preparation of extracts of organisms of the 
paratyphoid group. Roux bottles of nutrient agar were freely sown and incu
bated for 4-5 days. The growth of each bottle was then emulsified in 20 C.c. of 
distilled water and transferred to test tubes. The emulsion was first heated to 
60')0. for an hour and was then frozen hard, allowed to stand at room temper
ature and shaken for 6-8 hours. The freezing and shaking was repeated on 
two successive days. The emulsion was now centrifuged and the clear super
natant fluid pipetted off and used as the antigen. Mter several preliminary 
experiments to determine what dilutions of extract and serum were most suitable 
the following scheme was adopted :-

Scheme oj Complement Fixation Experiments. 

r'~1 Extract Cholera NOI'mal Gulnea-plg's Hremolytic Normal Human red blood 
No. (1'20). serum horse serum lerum 30 % serwn (1.20). sahne. cells (10 0/0 

(1-80). (1-80) suspensiou). 

0 
1 0'5 c. c. 0'5 ...... O·J 01 ...... 0 0'1 

'" .., 
2 0'5 o. o. 05 01 0'1 .p 

01 ...... ...... .. 
~ 

3 05 o. c. 0'5 0'1 01 0 0'1 ...... ...... :s .. 
0'0 

.D 
i 0'3 o. o. ...... ...... 01 0'1 .. &1 <> 

5 ...... 0'5 ...... 0'1 0'1 0'5 
.2 .... 01 .. 

6 ....... ...... _ ... 01 01 '" 10 0 01 ..:: ... 

The hremolytic serum was that of a rabbit immunised against human 
red blood cells. 

Tube No.2 in the above scheme is a control tube containing no hremo
lytic serum and is necessary when using extracts of vib~ios producing simple 
hremolysis which do not require complement for their actIOn . 

., . Three non-agglutinating and three agglutinating vibrios were tes~ed by 
the above method. All the aO'O'lutinaters completely fixed complement m the 
presence of specific cholera se~, while none of the non-agglutinaters gave 
even partial fixation. . 

Summary. 

1. Non-agglutinating vibrios alone were is?la~ed from the ~tools of 4 
patients with symptoms of cholera. Two of these Vlb~os were agglutinated by 
the patient's serum in low dilutions, 1-10 and 1-20, whIle two were not agglutI
nated at all by the corresponding serums. The serums of two of the four 
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patients agglutinated cholera bacilli in dilutio~s o~ 1-150 or upwards, t~at of o.ne 
did not agglutlUate at all and the fourth pat18nt s serum gave an mde6mte 
result. 

2. Non-agglutinating vibrios were also isolated from an old cholera stool, 
two wells, a tank and a sample of sewage. 

3. No constant differences were observed between the morphological Of 

cultural characters of the agglutinaters and the non-agglutmaters. 

4. All the non-agglutinaters except one were pathogenic to guinea-pigs 
when given intra-pentoneally. Two non-agglutinaters and one agglutinater 
which were tested as regards their virulence for the pigeon gave positlVe results. 

5. All the agglutinaters failed to hremolyse goat's red blood cells m 24 
hours at 36° 0, whtle all the non-agglutmaters whIch were tested produced 
complete or marked hremolysls. On the other hand under the same conditions 
of expenment both the non-agglutinaters and agglutinaters which were tested 
hremolysed human red blood cells. 

6. Three agglutinating vibrios tested for complement fixation gave a 
positive result, while with three non-agglutinaters the result of the test was 
negative. 

Conclusions.-During a recent outbreak of cholera in Bombay we have 
isolated cholera-lIke vlbrios from the stools of "cholera" patients, from the 
water of two wells and a tank exposed to frecal contamination and from sewage. 
These vIbrios are indistinguishable from true cholera vibrios morphologically 
and by their cultural characters, but do not react with a specific cholera serum. 
Further, they differ from true cholera vlbrios in some of theIr hremolytIc 
properties. The identIty or otherwise of the various non-agglutinating vibrios 
has not yet been determined by reciprocal serum tests, but rabbits are being 
immunised with this object. '1'he present observations supply no evidence 
as to whether cholera-like vibrios exist in persons, water or sewage not 
exposed to cholera infection. 

Even if we accept the observations of Zlagotoroff and others that vibrios 
may under certam condItIOns lose or acquire the power of agglutinatmg WIth 
cholera serUlli, the difference in hremolytic properties observed between the 
non-agglutmating and the true cholera vibrios Isolated in Bombay makes It 
dIfficult to believe that the former are cholera vlbnos whICh have become modi
fied by their environment. 

Note on tlte vitality of cholera vibrio in unsterilz'sed water. 

Two expenments have been carried out -

Expen'ment I-On 6th July 1912, four drops of a cholera stool (from 
which an agglutmating vibrio was isolated), were added to tap water contained 
in a sterile Winchester quart bottle. The stool had been passed about 24 hours 
previously. The bottle was kept screened from light. Five hours after the 
stool had been added 90 c. c. of the water was removed with a pipette without 
disturbing the sedIment and was mixAd with 10 c. c. of 10 per cent. peptone 
medium. After 20 hours films prepared from the peptone growth showed 
many typIcal vlbnos By subculture on Dieudonne's medium several colo111es 
of an agglutinatmg vibrio were obtained. An agglutmating vlbno was 
recovered by a SImilar procedure from samples of 100 c. c. taken '27 and 53 
hours after the stool was added. From a 4th sample taken four days after 
contaminatIOn no vibnos were recovered On the 11th day a fifth sample also 
gave negative results. 
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The vibrios isolated from the waLel' on the 1st, 2nd and 3rd day werl~ 
found to have undergone no change in their agglutinabiluy with cholel<1 
serum. 

Expel'Z1nent 11.-·To a Wmcbester quart nearly full of water obtamed 
from a disused well in the Parel compound 15 drops of a cholera stool (1259), 
containing agglutmating vibrios were added. We faIled to isolate any vlbllO 
from a sample of 100 c. c. of the water 48 hours after the stool had been added. 
Ten days later three samples were put up in peptone mednun of different 
degrees alkalinity but no vibrios developed m any of the cultures. 

Agglutinating pOil/e1' of Cholem Patient's Semm. 

The agglutinating power of the serums of several convalescents from 
cholera was tested. The results which are given in tabular form below point to 
a marked loss in agglutmating power about a month after convalescence. 

Agglutination of Cholem vibrios by Patient's Serum. 

Interval In days 
Serum between dateb of ",t- Culture. Agglutmation. 

taok and ag~lutlDa-
tion test. 

978 16 1091 + 1-200 - 1-500 

1091 11 1091 tr.I-200 - 1-500 

1092 11 1091 + 1-500 -1·1000 

1280 15 1255 + 1-300 -1·600 

Nlhal 14 NusserwanJI I. + 1·200 tr. 1-300 

Ota 8 do. + + 1-300 

Mah'TJlam 13 do. + + 1·300 81. 1.450 

Ali Umar ... 13 do. + + 1·300 

Jehanglf 8 do. + 1.150 - 1·300 

" 
34 1091 + + 1-10 tr. 1-25 

BI11imorm 49 1091 + 1-100 -1-200 

~ usserwanJl 51 Dossabhoy. + 1.25 tr.l.50 

+ + = Complete agglutination. 

+ = PartIal " 
b\ = Slight ,. 
tl'. = Trace of 

" •• = No experiment done 

THE TMES PHESS, BOMBAY-42.11l. 
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DYSENTERY, 

PROBLEMS AND PROPOSALS. 

BY 

Captain J. Cunningham, I.M.S., and Major W. F. Har'Dty,I.M.S. 

Definition.-Various definitions are possible according as we take locafity, 
manifestations, cause, etc., ,as our basi$ ; so we take as the most convenient as 
well as the most practical, the combined definition by clinical manifestations 
and locAlity. , 

Dysentery is a disease of the lower bowel which manifests itself by frequent 
dejections and straining, with blood and mucus in the stools. Such a definition 
affords a ready and sufficient means of the diagnosis of clinical dysentery. 

Causation.-It is when we are called to decide upon the cause of the 
syndrome of dysentery that our difficulties begin. The problem arises as to the 
manifoldness or the oneness of the cause, and as to the differentiation of the 
causes. There can be, we think, little doubt as to manifold causation. Dy
sentery has been recognised as a manifestation of certain diseases-malignant 
disease, tuberculosis, kala azar, helminthic infection and probably others. With
in comparatively recent years, however, two causes have been differentiated which 
may, in the sense that they have their significance only in the dysentery which 
they ,produce, be called specific ,causes. They give rise to the fOrJ~s known as 
am~bic dysentery and bacillary dysentery. It is very largely in connection 
with these that our problems arise. Their differentiation from one another and 
from the other conditions which can give rise to dysentery is most important for 
both the treatment and the prophylaxis of this distressing disease. 

The differentiation might seem to be easy-the dysentery showing the 
. presence of dysentery bacilU is bacillary, that sho",ing the presence of specific 
am~bre is am~bic. But an is nl;>t such plain sailing as would be implied by 
this stateme~t. We want to be instructed as to what is ~h~ ,am~ba of dysen
tery, what are the bacilli of dysenterY,lwhether both am~bre and bacilli may 
combine to 'give rise to the disease and whether the one conditIOn mayor may 
not pass into the other. We sh~uld like to know, in connection with the delimi. 
tation of cause, what is the relation of chronicity to particular findings. It is, 
for example, said to be difficult to find the bacilli of bacillary dysentery in 
chronic cases. We must then in the amOebic case-said to be characteristically 
chronic-;not Jay too much stress on the ~bsence of bacilli as these would be 
likely to be absent in :my case. 

W~ should ~lso make certain that th~ bacillary form, become chronic, does 
not then begin to show the presence of am~bre. 

In this matter of the determination of casuation of a disease in which it may 
not be possible always to i~olate a causal agent it becomes necessary to fall back 
upon indirect m~thods of determination. 1 hese may consist in (I) tests applied 
with the help of known and isolated causal orgamsms, (2) tests dependent on 
the asso'ciations, other than' specific cause, with one or other form of the disease 
such as the cha'racteristic chronicity, degree of leucocytic exudation and form of 
successful treatment. 

Take the first of these in more detail. 

Te~t$ applied with the help' of kno"llJ" and isolated causal organisms.
We admit soy, the existence of ~ bacillary dysentery and, therefore, of a bacilJus 
of dysent~ry. Everyone is acquainted with the great use which is made of 
serum reactions not only for the diagnosis but for the differentiation of the 
Typhoid fevers.l 

We should expect, then, that a serum reaction; such as that of agglutina
tion would be of sE'rvice in the delimitation of baci11ary dysentery from the other 
d1s~nteries and also as a means for the further sub.division of this form of the 
disease. 
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In any group ot dysenteries taken at random, simply.on the b:lsis of the 
descriJition of the syndrome, we should expect that a certalO number would be or 
would have been of the bacillary type and that such a test as that described 
would be evident in proportion to the prevalence of that type. The expectation 
would be capable of verification mo~t satisfactorily in cases of actual dysentery. 

This has been done by various observers and the results are variol.sly given. 
We ourselves have not had dysentery cases to examine but have taken a random 
sample of a certain population and proceeded to examine the serum reactions of 
tbis sample to a variety of known dysentery organisms. The results were 
recorded and afterwards compared with the history or absence of history of 
dysentery afforded by the individuals with an idea that an agglutination reaction 
might be demonstrable in those with a recent history of bacillary dysentery. 
Incidentally a still larger number of individuals of the same population were 
inter~og.:Lted as to the occurrence of dysentery among them and thus scme idea, 
within the limits of credibility to be placed on the answers, was ohtained as to 
the preyaJence of the disease. The population was, if not an actually random 
sample oI the population of India, at least a very varied sample of that of North. 
ern India. 

The agglutination tests are shown in the following tables in conjunction with 
the presence or absence of a history of dysentery. 

Tbe figures shown in Table I were obtained from the case sheets of the 
patients who attended th~ Pasteur Institute of India during the months of April, 
May, June and July 1912. 

TAl3LE I. 
Showing the prevalence of dysentery in an unselected population. 
The table is divided into two subdivisions, the first (A) showing the popula· 

tion divided up according as they give a positive or negative history oi dysentery. 
Those \\ ho give a posith'e history are also rlivided according to the period of 
time which has dapsed since their last attack. 

Subdivision B. shows the age distribution of the population. 
A. B. 

--=--...,.~ -..;::-:.-==-~~= 

DYSBNTIR Y INCID BIICS. AGS DI=TIIBUTIOH. 

Date of last Attack 10 No. Age ~ge 
mouths up t) I year of in No. til No. 

&. in year. up 10;Z0 years. Cises. 
, )ears. year •• - '-

-
I mont" ago ... ... ~ 35 I 3 36 :I 

• months ago . . .. .. .~ • 4 37 7 

3 " It ... ... '" '3 3 9 38 II 

4 .. It . .. ... ... 6 4 9 39 0 

.5 " .. ... ... . .. 5 5 '7 40 SO 

6 .. " 
... .. . .. .6 6 21 41 • 

7 " " ... .. ... .. 7 '5 4' g 

8 
" II ". ... ... I 8 33 "3 I 

9 " .. R • ... . .. 2 9 24 44 5 

10 
" ,. ... ... M. I 10 16 45 24 

II .. OJ .. ... M' 0 .. 21 46 2 

I year ago ... ... .•. 39 III 25 47 • 
• years .go ... . .. ... 42 13 12 4B 3 

3 OJ " 
... ... ... IS '4 19 49 • 

4 " .. . .. ... 'N 9 IS 18 So 31 

.5 t. " ... .., 24 16 '5 51 0 --------~- --Carried oyer .. I 
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DYSBIITIRY bCIDIICCa. AGa DISTRIBUtION. 

Date of last attack iD 
I 

I No. Ale A.ge 
month. up to I year of 10 No. 10 No. 

& in yf14f1 up to 20 ,earl. cases. years. y~ars. 

Brought forward ... 
«5 yean.go ... ,., .. 7 17 6 5~ ~ 

7 .. " 
... ... ... 8 18 33 53 0 

8 " " 
... ... .N 2 :9 12 54 I 

51 " " 
... ... ... 0 20 37 55 7 

10 .. .. ... ... .. 16 III 13 56 I 

II 
" " 

... ... ... I 22 4S 57 I 

12 .. .. ... .. ... .. 23 IS 58 I . 
13 .. .. ... ... N' 0 24 17 59 0 

14 " .. ... . .. .b I 25 56 60 14 

IS I, " ... - ... ... 8 a6 110 64 I 

16 .. .. ... ... ... 0 117 II 65 • 
17 

" " 
... ... ... 0 28 33 66 1 

18 " .. ... ... . .. 0 2, 3 68 I 

19 " .. ... ... ... 0 30 60 70 I 

10 " .. ... . .. ... 3 31 4 75 1 

32 16 

'0 yer 20 .. .. .. . ... ... 4 33 4 

34 5 

Neyer ... .. . .. SQ2 35 3} -----------To'a1 ... 903 ... . .. . .. g03 
-~ ~~-

TABLE II. 

Showing the agglutinating power of the serum taken from an UnSI/eete" 
populdtion when tested. whh a series of strains of B. Dy~enterice. 

SBRUII DILUTIO'lS WITH !Iua'BBR or CASIS UNDIIR IIACH. 

Organism •• 
Totd 
NI). 

-s "'5 10 IS 110 25 30 40 I!o 100 120 140 160. Clf cases. 

B. ~higa I ... 4S 61 25 10 10 2. 2 I I 0 0 0 0 ... 157 

,- I ••• 40 43 114 4 3 I • I 0 0 0 0 0 ·n 118 

.. 3 .. • 36 38 118 5 3 3 3 I 0 0 0 0 0 - 117 

Is. Flnner I 37 33 38 29 '0 3 S5 44 I 0 0 0 0 ... 170 

.. I • 31 43 36 20 15 IS 4 I I 0 0 0 on 170 

.. 3 5 31 40 35 113 10 17 6 • 0 0 0 0 - 165) 

to. Strong ... 5 4 4 14 I. III 34 20 II 0 I 0 0 ... 1151 

8. Y. }-II. ... 21 30 24 16 17 51 II 0 0 0 0 0 0 - • - 1151 

Explanation of Ta6le /I. 
Th~ reactions to three strains of Shiga (Shiga I, 2,3.), three strains of Flexner 

(Flexner I, 2, 3.) and to a single straill each ot B. Strong and B. Y. His are 
shown. or these cultures Shiga I and 2 and Flexner I are strains of kn:»wn 
age, Shiga I having been iso]..ued in April 1912. Shiga 2 in June 1912, and 
Flexner I in March 1912. The remainder are laboralory stra.ins of unknown 
age. 
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In the above table B. Strong shows agglutination in the highest' dilution 
of serum the greatest Jlumber of cases being in the 1-30 column. The B. Y. 
Hi~ and the Flexner strains come next, the majority of ca,ses 'showing agglutina
tion in a dilution of 1-10. 

~he Shiga'group (the most toxic-g~oup) comes last of all with a maximum 
at 1-5. 

B. Flexner I (the ~ttain o(known ~~e) and B. Y. His approach more nearly 
the Shiga than the Flexner type of reactIOn . 

. TABLE III. 

Showing the agglutinating power of the serum of a population who state 
that they have never suffered from dysentery when tested with a series of strains 
Of B. dysenterire. 

-
" , 

Serum dilution$ with number of cases 
under each. Total 

I Organisms. , , No. of 
I ~5 

cases. 
'-5 +5 10 )S 20 30 40 80 100 120 140 160 

r , 

B. Shiga, '. 26 ~ , . ... 41 IS 4 I 0 I 0 0 0 0 96 
, 

3 II 2 ... 24 28 17 I t 2 I 0 0 0 0 0 77 

" 3" ... ) 22 26 18 ~ 3 2 I I 0 0 0 0 0 77 
B. Flexner, I ... 21 :a8 17 h 14 :.I :.I 0 0 0 0 0 0 lOIS 

" :.I ... 0 21 28 ~4 14 8 9 I I 0 0 0 0 106 

" 3 .. ~ I 24 22 '23 13 7 13 I I 0 0 0 0 lOS 

B. Strong ... 4 :.I 3 8 6 !1 2'6 u 7 0 I 0 0 78 

B. Y. His ... 12 21 17 12 9 6 I 0 0 0 0 0 0 78 
" , , ( - " I'''' , - " , 

TABLE IV. 
S.howin~ the agg~lt!~~ting pO,wer o,~, th~ ~erum ~a~e~ from '" population 

who gtve 3: hIstory of havmg suffered from dysentery 'ID.lllln Ihe past t7Delv~. 
tn(Jnths when tested with a series of stiainsof"B oysenterim . - I . 

Serum dilutions with number of cases 
under each. Total o .1 No. of rgaDlsms. 

" , , I 

1 cases. 
'-5 +5 10' IS' 20 2S 30 40 80 100 120 140 160 

'. , d l 

, 
B; Shiga, I ... II' II 4 :.I 5 • 0 0 0 0 0 0 0 34 

" a ... 9 8 3 0 I :.I 0 0 0 0 0 0 0 23 

3 6 6 
I 

" ... 7 0 0 I 2 0 0 0 0 0 p u 

B. Fle:r:ner, I 6 
, ... II" 7 3 4 0 3 3 b 0 0 0 0 37 

" :.I ••• I 7 7 6 3 4 5 :.I I I 0 0 0 37 

" 3 ... :.I 5; '9 9 5 I 3 4 0 0 0 0 0 37 

B. Strong 
( ... 0 , I ~ 3 J of 6 3 0 0 0 I 23 

11' , 
6 23 B. Y. IS ... 4 3 3 4 :.I I 0 0 0 0 o _ 0 -. -
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TABLE V. 

Shl')wing the agglutinating power of the serum of a series of cases who give 
a history' of hav!ng last s~ffered from dysentery over twelve month.s ago w!Ien 
tested with a senes of strams of B. dysenteri:!e. 

Serum dilutions with number of cases 
under each. Total 

Organisms. No. of . cases • 
-5 +; 10 15 20 25 3'> 40 go 100 120 140 160 

B. Shiga, I , .. S 9 6 I I 0 I I 0 0 0 0 0 27 
/ 

,i 2 ... 7 1 4, 0 0 0 0 0 0 0 0 0 0 18 

" 3 ... 7 6 4 I 0 0 0 0 0 0 0 0 0 18 

B. Flexner, 1 ... 5 9 4 4 2 J 0 I I 0 0 0 0 27 

" 
-2 ... I 4 8 6 3 3 0 I I 0 0 0 0 27 

,,- 3 ... 2 3 9 3 5 2 I I I 0 0 0 0 27 

B. Strong ... I I 0 4 3 I 4 2 I 0 0 0 I 18 

B. Y. His ... 3 5 4 1 4 I 0 0 0 0 0 0 0 13 

Explanatton of Tables III, III and V.-The above three tables show the 
results obtained when the popUlation given in Table II IS divided up according 
as to whether the indiv~duals give a !1egative (Table lII) or a positive history 
of dysentery and the latter are again divided into those who state that they have 
suffered from dysentery within the last twelve months (Table IV) and thos~ 
whose last attack was over a year ago (Table V). 

All examination of the figures will show that there is no appn~ciable 
difference between th~ results' obtained in any of the three tables (Tables Ill, 
IV and V) when they are compared with each other or when they each are 
compared with Table II. -

The correlation, therefore, between a hi~tory of dysentery and a correspond
ing serum agglutination is very slight. Those who state that they have never 
suffered from dysentery show very much the same agglutination reactions as those 
with a history of the disease. This may be due, of course, to want of recentness 
of attack, comparative absenc~ of bacillary dysentery among the dysenteries, or 
inutility of the reaction as a diagnostic procedure. 

Now, before we leave this subject of serum reactions, we may refer to the 
usual method of differentiation of bacillary dysentery. 

Starting with a known organism, say a Shiga-Kruse variety, we makd 
trom it a high titre serum. Then we agree that if a give!) case of dysenteri 
is true bacillary dysentery the bacilli obtained in culture from the dejections 
will agglutinate with that serum or one similarly prepared from some other:. 
known strain. The argument is, however, somewhat weak. It depends for 
its validity on our assumption that the strains of dysentery in our possession 
and to which we have obtained high titre sera are the only possible varieties. 
We examine the ba'deria isolated and find an agglutinating colony. This 
is'sufficient to lead us to give up further search in the belief that we have 
found the true cause. But the very method of setting about the search represents 
a. begging of the question ot the possible co-existence of variations amongst 
the organistrls' present alongside that which gives the required reaction. 

The test almost certainly implies the rejectio'n ot all other organisms but 
this on~ which is then put through tests such as' absence of motility, fermenta
tion reartions and indo1 production. 

80 
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It is not to be wondered at that with such a technique we sr;'ould be able 
to· confirm. previous findidgs as to special types of organisms. Failing to obtain 
such a reaction we think ourselves justified in c1assifyir.g the dysenrery as due 
to another coause than the bacillus. If at the s'ame time amcebce are found the 
disease is very likely to be called amcebic dysentery. Other criteria, mch as 
the improvement under the use of anti.dysenteric serum or a drug such as emetine. 
are also utilised by the diagnostician. I 

One problem of bacil1ary dysentery, then, would seem to be worthy of attack 
with some other starring point than that of the usual method of differentiation 
of organisms into dysenteric and non·dysenteric by means of high titre sera. 

Our idea is that we should return to what must have been the standpoint 
of th~ earlier investigators into bacillary dysentery. We might tak e as potential 
criteria simply (1) the presence of clinical dysentery, (2) the determination of the 
most prevalent organism in the characteristic dejections, (3) specific reaction 
on the part of the patient's own serum to one or other of the organi!lms isolated 
from his dejecta. OUI' tests would be applied to these organisms, not with 
reference to any opinions on the subject or to any previous description of the 
true type. We would endeavour, as must ha.ve bep.n done originally, simply to 
find out which, if any, of the organisms isolated may be regarded as the true 
cause. 

For this purpose we must have some sort of tests over and above that of 
prevalence. 

We would suggest an investigation which would inc1ude-

(I) An application of serum tests (particularly the patient's own serum 
and not mertly a high titre serum). Such an investigation would take the form 
of a determination of the possible utIlity of agglutinatIOn, bacteriolysis, deviation 
of complement, opsonic index and similar tests. 

(2) The use of the isolated II most prevalent or suspected organism" in 
cutaneous or ophlhalmic reaction. 

(3) An ~ndeavour to complete the pro'of of causation by inoculation into 
animals with reproduction of the dIsease or symptoms of the disease. 

If we can satisfy ourselves as to significant differences obtained with such an 
organism in cases of clinical dysentery, as contrasted with those obtained in 
healthy individuals or in those suffering from other diseases altogether than 
dysentery, then we may proceed to compare it with the known strdins of dysen
tery organisms in respect of red.ction to high titre sera, sugar fermentations, etcr 
The procedure we have outlined is a position of non-acceptance of any view as 
to what is or is not the ~pecific germ of dysentery. Its only assumption is that 
a bacterium of some kind is the cause of some dysenteries and we hope, by this 
way of attacking the subject, to be able to obtain a measure of the variability 
of the organism as regards the characters usually taken as differential. But let 
it be noted that in this investigation Wt: have as our starting point simply the 
syndrome of dysentery. Our investigation into the bacteria of dysentery is to be
conducted not only without bias from views as to which tpye of organism' is the 
true dysentery bacillus but also without any bias due to our discovery in such 
cases of any amcebce or of the amcebce said to be pathogenic. 

This search would be conducted not merely at the onset of the disease but 
also at intervals in its course and even after cure. 

We should, likewise, even in cases exhibiting the characteristics of an 
amcebic dysentery, apply tests with the known types of bacilli as well as with 
other organisms isolated, just as if there were no probabilities in favour of the 
suggested causation. 

Our insistence on these points is due to an ill defined feeling, that the con
trols of the work already done have not been all sufficient, or at least are not 
given in a form which carries absolute conviction. 

The suspicion that causation is, perhaps, not fully established is perhaps 
greater with reference to amcehic dysentery than in the bacillary form. When 
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we are confronted with two schools of thought one of which (Schaudinn's) main
tains ~hat. the a~rebre of amrebic dysentpry are true parasi!es and are il1('ap'lble 
of cul~lvatJOn v.hll~t the other (tt-at of Musgrave and Clegg) assures u<; that 
there IS at present no means of differentiating pathogenic amrebre from the free 
living forms (capable of cultivation) found in air, water and intestinal contents, 
we may well be pardoned a desire to see further investigatIon instituted into 
the matter. 

Such an investigation would inquire into the presence of bacillary reactions 
in am~bic cases, the proportion of cases of other than bacillary and amrebic 
causation, the presence of bacilli or amrebre in these" other cause" Cdses, the 
occurrence of mixed amceblc and bacillary dysentery, the superposition of amcebic 
upon bacillary dysentery and vit.e 'Versa, and the course of events leading up to 
the chronic f.Jrms of d)sentery both amcebic and bacillary. It would require 
the Sl rictest control in the matter of finding bactllary reactions, presence of 
amcebre, etc., with a similar investigation into a sufficiently large number of per
sons in a healthy lltate or suffering from other diseases altogether. Experimental 
work 011 animals with amcebre of culture and amcebre of stools, bacilli of dysen
tery and bacilli not conforming to the type organisms would have to be con
ducted. Cases of liver abcess would be especially il1\'estigated both for amcebic 
and bacillary findings and such caSes would be specially tested for bacillary 
reactions to autogenous organisms and to the type forms. 

The careful investigation into the occurrence of intermediate forms between 
the various typical a'!lcebre (number of cysts, colour, character of vacuoles, 
pseudopodia, etc.,) would be very carefully gone into by re~ordillg seriatl'm all 
characters of all orgaOlsms obtdtned in !"urely random samples of matenal. 

. Proof or disproof of statements as to cultivation of amcebre using proper 
controls to meet the objections raist-d to previ.:)U:; technique would be attempted. 
In fact, whf::reas previous investigati00 has game::! its experience of po~sibilities 
and probabilities in the course of the investigation, such a one as we suggest 
would t.egin ab inttio as if the g~und had not already been traversed, but a'5 far as 
possible wit h no bias to one or other oplOion. The experience of others would be 
with us whilst we discarded all POSItive findings until such a time as they are 
refound. 

So much for the problem of causation. 
Treatmmt.-Here such confusion as exists with regard to benefit obtClined is 

due to tHe absence of definitive treatment. One remedy is used in cOl1jL1nction 
with others and the benefit claimed, not for the combination, but for t he single 
medicament In any inquiry into the merits of well known remedies these should 
be used singly or, UpOl1 combination, the result should be recor~ed as due to the 
combiratlon. 

We have such remedies as Magnesium Sulphate, Emetine, Anti-dysenteric 
serum, native remedies such as Isaphgut and Kurchee to con~ider. Of these 
Magnesium ~ulfhate and Anti-dysenteric serum are of avail in bacilLry dysentery 
whilst Emetine IS of value in the amrebicform. Thus the form of tre'ltment is 
evidently largely dependent on the ciiscovery of the causation of the dIsease. 

But if we turn to statistics of causation we are confronted with the fact 
that the cause of a very large proportion of cases of dysentery is undiagrlOsed 
and possibly cannot be diagnosed Such, at least, is the impression we would 
gain from a statement made by Captain Wells in his Scientific Memoir * that 
out of ~68 cases of dysentery, 14 were diagnosed bacillary and in 52 motile 
amrebre were found microscopically. 

It might then be worth while to investigate the action of the "arious remedies 
on a very simple basis, namely their admintstration for the condition which we 
know as the syndrome of dysentery. Our facts as to the effect would first be 
collected on this foundation alone witn strict adherence to an alternative or 
serial method of administration. We could then proceed to test and cross test 
the effects obtained where causation was taken into account. 

As strict controls as possible would be provided for all the triah; and thus 
finally we might be able to make definite pronouncement as to the selectiveness 
of action of the advocated remedies. 

• Scientific MemOirS No, 52. 1912. 
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We have made no mention here of the use of dysentery vaccine in treat
ment. This method of treatment was ori~inated aod carrieJ out in this c:)Untry 
with good results by Major Forster, I.M.S. 

We have not done so because this remedy 15 excbded from use in the acute 
case and it seems more natural to consider its application in prophyllxis than in 
treatment Prevention of relapse, maintenance of health would seem to be more 
important functions of this remedy than the actnal Cllre, which doubtle~s it can 
also bring about in a certain class of case. 

Prophylaxis.-Under this heading we may consider for the sake of argu'1lent 
four measures :- (I) Vaccination, (2) Purgation, (3) Segregation, (4) Sanita-
tion. , 

(h Vaccinah'on.-We h~ve referred to the use of vaccines therapeutically 
in cases which have passed the acute stage of the disease. 

Our present theme is, however, the use of vaccines prophylactically for the 
prevention of relapses. Vaccines have been extensively used for this purpose. 
It would seem obvious that a vaccine, if its action is a specific one, would 
be of service only in cases of bacillary dysentery. It seems to us, however, that 
in an investigati6n into the limits of usefulne::ss of vaccines we should have to 
apply the treatment first universally in all cases of clinical dysentery. No other 
reruedies would have to be used along with the vaccine. In this way we should 
obtain results of a general kind and then the further test might be mad~ as to 
the much greater beAefit which we might expect to obtain when a proof of causa
tion by the bacilli of dysentery had been substantiated. The problem would in 
fact be very much the same as that with which we were confronted in comparing 
the value of, say, Magnesium Sulphate in the treatment of dysentery in general, 
with its value in bacillary dysentery. 

Other problems such as the relationship of the type of vaccine used to the 
type of organism found might be attacked if opportunity and time allowed. 

(2) Purgatton.-Captain McKendrick, I.M.S., conceived the idea that 
as Magnesium Sulphate was often successful in the cure of dysentery, the purga
tive effect of this drug might have an important connection with the cure and 
so was led to extend the idea to prophylaxis. 

Prisoners were placed at regular intervals (once weekly) on a laxa.tive diet 
with the definite idea of the prevention of dysentery. -

The method has also been applied by using Magnesium SuI phate itsel£ in 
place of a dietetic laxative. The results were good and the method should be 
given a trial in controlled fashion. 

_ (3) Sbgregafion.-We may conceive of a situation in which mild cases of 
dysentery were treated merely as out-patients witnout admission to hospital or of 
a situation in which every case, however mild, was admitted to hospital until aU 
symptoms had disappea'red and possibly till some time after that. In the one 
case we should be passing back into the general population individuals who 
might be infective for others, whilst in the second we should be segregati~g 
cases in the presumably most definitely infective stage. 

. It is possible that in applying some of our prophylactic remedies, some of 
the credit claimed tor the medicament used should go to the associated proce
aure-segregation in h'ospital We should, therefore, endeavour by separate 
and controlled test to see what the effect of segregation alone and in conjunction 
may be. 

. Other methods of segregation than admission to hospital are also possible, 
Dut our insistence here is on the fact that admission to ho'spital is of the nature of segregation and should take its due place amongst measures calculated to 
reauce incidence an~ mortality. -, 

, '(4) Sanitation .. -It is likely, with a disease attacking the lower bowel and 
whose cause is almost certainly to be found in the dejecta that the sanitation 
which attends to the disposal of. those dejecta, the prevention of contaminatio,n
of food and water, will be effective in limiting the spread of the disease. When-
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attention is specially concentrated upon the ravages of dysentery, special 
investigation IS made into the causation and measures adopted for the preven
tion. Sanitation is invariably one of the points 10oke<1 into. Here again some 
of the credit for the re3ults obtained and mt:dication may have to go to the 
head of sanitation and it would be well in future investigations to take this into 
account. 

But the question of sanitation-the prevention of the distribution of infec
tive dejecta over food and info water raises the further question of the role of the 
.. carrier" in dysentery. 

The carrler.-With the advent of the conception of the role ofthe "carrier" 
as the real cause for the upkeep of diseased conditions entirely new views may be 
said to have been adopted on the subject of disease prevention. The idea had 
its inception with reference to Typhoid fever but has been widely extended. 
The preventive medicine of the future is likely to look not so exclusively to the 
danger of the acutely infected individual to his fellows bu! to the individual, or 
as the case may b~ animal, that repre!ents the reservoir from which, as source, 
outbreaks of disease occur. 

The carrier, then, whether as an individual just recovering from the disease 
or one in more or less permanent III health, suggests a problem for the considera
tion of the investigator of dy~entery. Proposals for dealing with this class of 
case whether in restricted populations such as those of regiment, jailor asylum, 
or in the general population should be forthcoming in connection with any investi
gation of the subject. Detection, segregatIOn, vigorous and continuous treat
ment of the dysentery / carrier should produce good results on the transmission 
rate of dysentery and therefore upon incidence and mortality rates. Sanita
tion should produce its effect by dimlllishing the possibilities of distribution of 
infection from carriers. The investigation would be directed to determining 
whether the term carrier could be applied to individuals in apparent good health 
as well as to those who, having contracted dysentery, never cease to suffer 
from recurrence of the disease in some shape or form. 

Our proposals may now be formulated with reference to the special points 
raised in this discussion. 

The~e proposals form the constructive side to the negative criticism which 
we have offered upon current ideas. We fully recognise too that these criticisms 
partake of the arm chair "ariety and accordingly we present them with all due 
and corresponding humility. 

Proposals.-(I} That an investigation is desirable into the causation, treat
ment, and prevention of dysentery. 

(2) That such an investigation being of a very wide scope requires careful 
preliminary preparation on the part of the investigators. 

(3) That, in order that results should be forthcoming within a reasonable
time and be as comprehensive as possible, it is clearly necessary to have a consi
derable number of trained hands engaged in the work 

(4) That the enquiry should start with known facts only. 

All superstructure should be discarded and only foundations accepted. The 
superstructure to be reared would be in accordance with experience won, but 
would be of a form of much greater stability than any previou'ily raised-at least 
such would be our hope. 
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INTERIM HEPORT. ON THE UAUSES OF 

DIARRH<EA IN POON A. 

CAPTAIN J. MORISON, M. B., 
INDIAN MEDICAL SERVICE, 

AND 

ASSISTANT SURGEON G. D. CHITRE, L.M. & S. 

Since April of the present year, at the request of the Government of Bom
bay, an enquiry into the causes of diarrhooa in Poona has been conducted from 
the Parel Laboratory. Poona, a city of 117,256 inhabItants with an adjoining 
suburban Municipality and a large Cantonment comprising In all 156,693 
persons, is situated on the right bank of the Mulla Mutha RIver as the latter 
flows across the Deccan plateau 1,850 ft. above the sea-level. The ancient 
seat of the Peshwas, its importance in point of size and the climate which it 
enjoys during the monsoon have made it at this season the headquarters of the 
local Government. 

2. In spite, however, offavourable climatic conditions Poona for some y-ears 
has had a reputation for unhealthiness based chiefly on the prevalence of en
teric fever and latterly of diarrhooa. No reliable records exist to enable us to 
test from year to year the health of the station in relation to the diarrhrea and 
the reasons for this are that comparatively little is known of the real extent of 
the disease in the city itself and that in the suburban municipality and in the 
cantonment the diarrhrea among a population, composed largely of European 
adults, though it may cause much inconvenience is not in individual cases so 
severe as to materially affect the admissions to hospitals or the mortality re
turns. Nevertheless, so familiar has monsoon.diarrhrea become with the mem
bers of the European community that for some years the complaint has been 
known by the fanciful name of" Poonaitis." 

3. A few years ago the diarrhooas that form the subject of this enquiry 
were overshadowed in importance by the prevalence of enteric fever; but, in the 
absence of definite records, several individuals are of the opinion that dian
hooa is no new complaint in Poona and it is of interest that, in June 1825, Bishop 
Heber, arriving at the break of the monsoon, was confined to bed for several 
days with a mild attack of dysentery. 

4. Preliminary enquiries elicited great differences in opinion as to what 
constituted the symptoms that were characteristic of the local diarrhrea. The 
actinO' Civil Surgeon and the more senior Medical Officers described the Poona. 
diarr~ooa as chronic, essentially resist.ant to treatment, with large loose ligh\ 
coloured and frequently frothy motions, free from blood and mucus. Abdomi
nal pain was usually absent or, if present, only of a vague character. On the 
other hand, the St.aff Surgeon, the Surgeon to His Excellency the Governor and 
several of the reO'imental doctors laid stress on the suddenness with which an 
attack usually began, the griping pains in the abdomen immediltely preceding 
an urgent desire to 0'0 to stool and the copious watery motions which charae. 
·terized an initial atta~k. 

Of the latter type were the majority of the cases brought to our notice 
during the past season and the brief notes on the morning sick in the records 
at the Station Hospital would indicate that this type was equally frequent, at 
..auy rate among soldiers, in 1911. 
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5. Moreover, pre vious to this investigation, Oaptain Stanger-Leathos, 
I. M. S., had written a valuable cliLlical account (0) of the Illness based OIl 2 years' 
experience as Staff Surgeon and m it accurately descrIbed the mam features 
of the diarrhceas that have prevailed thIs year. Hl'> report was dated January 
1st, 1912, and he thus descnbed the symptoms. 

6. "THE COMMON ORIHNARY FORM commences sudde~ly-;lth viole~ 
watery diarrhcea and vomitmg, loss of appetite, a feelmg of great malaise, 
headache, griping and discomfort m the abdomen, over whICh on palpation. 
there is a good deal of tenderness and gurglmg The tongue is dirty, and 
there is generally some pyrexia at the commencement. The motions are 
generally very frequent At first, two or three in one h?ur. they gradually 
abate under treatment. and cease in two to three days leavmg the patIent very 
weak and debilitated. 

OTHER }'ORl\fS. "(1) SuuaGute.-The patient feels weak and depressed, has 
no appetite, has a dirty tongue, suffers from djftpepl'na and has three or four 
loose motions a day usually after meals and 1Il the early morlllng j very often 
he is not ill enough to lIe up. This form is often yery perSIstent, and if not 
treated at once by diet and rest, it IS very lIkely to become chrome. 

"(2) Ch0lej'aiG jorm -This is not very common, the patient has most of the 
symptoms of cholera; the onset is sudden WIth very acute gnping pams, loose 
watery motions everv few minutes. incessant vomiting, cramps in the legs, and 
abdomen suh-normal temperature and collapse. 

"(~) Chronic form. --After one or two acute attacks or III continuance of a 
sub-acute attack the patient has a tendency to diarrhcea and dyspepsia when
ever any hut a verv simple diet is taken, this may continue for months and 
generally neC'E'ssitates a change from the statio n, when they quickly get well. 

"(4) FU'l'm iYl infants -It is very common and usually very severe. Fre
quent green slimy motions are present with occasional streaks of blood. and 
very often high pyrexia vomiting and sometimes convulsions. The diarrha;a 
is very persistent and occasionally ends in death from wasting or con-
vulsions. ' 

"RELAPSES of the ordinary form are common, but very often people seem to 
get acclimati~ed after long' residence in Poona" 

7. An analysis of one hundred and Heven cases during the past season shows 
that, excluding twelve cases which we have goood reason to believe were true 
cholera and in no way related to thE' other cases under consideratlOn, fifty-nine 
cases of diarrhcea brought to our notice WE're of the acute watery type. Their 
stools were alkaline and were so flUId t,hat on standing they quickly separated 
into two layers. Microscopically they consisted mostl,v of vegetable debris and 
bacteria; catarrhal cells and leucocvtes were absent or few In number and rfld 
blood corpuscles were not seen. O'f the remainder, three occurred in infants, 
two were sub-acute diarrhceas, six were chronic diarrhceas, one was a case 
diagnosed as sprue and the remaining twenty-four were more or less frankly 
dysenteric; of these twenty were acute, and four were sub-acute. Dysentery 
dia~nosed as such bv the presence of mucus and blood in sufficient quantity 
to be viSIble w the naked A,ve, contributed one-third of the cases 

8, To explain the causation of the common dial'rhmas some, referring to 
the acute diarrhceal and choleraic types and to an extensive outbreak of 
diarrhcea that followed a Club luncheon three years ago, dwelt on the prob
a bilitv of ptomaine poisoning and the opportuniticR that flies have of infecting 
cold foods with organisms of putrefaction 

(0) Report to the P Thl () (Po"na) DlVlSl,)n 



Others and among them certain sufferers from subacute and chrome 
forms of diarrhooa blamed the drinkmg water the mineral constltuents of which 
they believed increased with the onset of the rains. 

OtherB, interested in -infantile dlarrhooas, considered that milk from 
cattle fed on new pasture played some part. 

A former OlvII Surgeon and the present acting Oivil Surgeon drew 
attention to the presence of tlagellates 111 the stools. ' 

Not a few held that the disease must be due to an unknown bacterium 
transmItted from fGBces to the food by flies and m the opinion of several, chills 
were the factor of ChIef impOl·tance. 

. 9.. No group of cases has this yeal suggested a. dlagnosIs of ptomaine 
pOlsonmg 

An exhaustIve quantItative ana tV1iis(b J of daily samples of the drinking 
water has shown conclUSIVely that in Its soluble mineral constituents there is no 
appreciable variation with the onset of Lhe rains. 

Experiments with a small· numb61 of selected mdividuals have shown 
that immunity to diarrhooa is not secured by taking mllk from specially staJl
fed cattle. 

10. Flagellates have been found in eleven cases Of these III ten cases 
the organism was almost certainly the Tlichmonas and 111 one it resembled 
Lamblia mtestmalis The flagellates occuued in all types of the disease being 
found seven timeR in acuLe waterv diauhooas, twice in chronic diarrhooas. 
once in acute dysentery and once i~ tl ue cholera. 

11 In the hope that thu dIstribution of flies might be correlated WIth that 
of djarrhooa fiies have been collected on flv papers daily from thirty houses 
distributed over Poona MUlllClpalit!~ aud Oantonmentr5 a.nd Oaptall1 Lucas, 
R. A. :.\1. 0., kindly arranged for a dally collectIOn at Ganeshkhind Obser
vations in the city were a faIlure as the papers were inva,nably 1ampered with. 

A correlation could not be establIshed as so mall v cases of dial
rhrea falled to report themselves that our cases illustrate' the limits of a 
certain Surgeon's practice rather than the inCldence of dlarrhma In a 
selected regiment, however, where most of the cases were repurted. the corre
lation is not striking 

12. The ample attractIOns of a dirty htchen always account for more flies 
in a house than the proximity of stables or cattle yards Structural jmprove 
ments such as wired doors and windows are ineffectual if the floors and the tables 
be greasy. Minor breeding places are fairly numerous, but, c?ntrary to what IS 
usually stated, horse dung and htter play little part lU producmg flies m Poona. 
The great breedmg places are the filth pits for the manufacture of poudrette and 
the collections of cow-dung The conditions at anyone place alter from week 
to week but it is difficult to describe the loathsome appearance of the filth pits 
when seen in August buzzing with flIes and crawling with maggots. 

Cow-dung during the rains is collected in heaps and there are many heaps 
just outside the limits of the Oity and the Oantonment. Others are surrepti
ously kept in court-yardB and behind hedges and all, in June, July and August 
vield ample supplies of fly larvGB. We were early aware of thIS, but Babu 
S. K. Senn discovered that droppings and cow-dung cakes were no less fertile 
breeding places and from one cake selected fortuitously on the 9th September 

(b) Th6 analYSIS embtaced a quaahta'lve eS~UDll.tl(>n of the calCIum, magneSIum, 8ulphateB, carbonates 
and chlondes present In and th" .lkallmty and tb.e h,,~(lness of the tap water 
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we obtained 1,139 larvre of the domestic fly. If flies playa part in the spread 
of diarrhooa in Poona it may be that they carry the infection to man:not . from 
the latrine so often as from their cradle of cowdung. • 

13. From the clinical accounts of Poona diarrhrea, which were :supplied 
last April, it was impossible to suspect any known organism and in order that 
a clue might not be lost, it was thought best to avoid a search directed to the 
isolation of a definite pathogenic bacillus. 

A study of the predominant organisms in each stool was suggested 
to us, but each case of diarrhrea in a small experimental series taken from 
a regimental hospital seemed to have its own predominant bacillus and a 
bacillus most numerous on one day might be altogether missed when a second 
sample was obtained. Even in a fatal case of acute bacillary dysentery an 
examination of the three most numerous organisms in the freces during life 
and again in the intestine after death failed to discover the B. dysenterire 
(Shiga) which existed in the liver in pure culture. 

14. A consideration of the whole intestinal flora thus became necessary. 
Such a study naturally falls into two parts of which the first is a general study 
of the stools in health and in diarrhooa, to determine the organisms that occur 
in the special diarrhooa under consideration and the second part is directed to 
.ascertain the relations which one or more specific organisms have to the disease. 

In the latter part specialized methods are permissible and indeed im
perative if a definite organism is being searched for, but in the general study 
it is probably best to have a wider knowledge of the general flora and to bear 
in mind that the number of times anyone organism is found may be an 
under-estimate of its actual prevalence. 

15. 1'he examination of healthy stools, if a strictly fair comparison with 
pathological material is to be made, should proceed side by side with the 
examination of cases of diarrhreaj but early in our work it was found that a 
thorough study of the pathological material that came to hand taxed the re
sources of our staff to the utmost and our capabiJities were limited by the 
number of test tubes a hardworking staff were able to cl6an and fill. 

16. The procedure adopted was to plate portions of the stool, diluted with 
saline when necessary, on litmus lactose agar standardised to plus 10 acidity. 
Inhibitory agents such as bile-salt or crystal violet were omitted lest with 
aerial organisms the growth of those specific to the disease might be interfered 
with. 

The details of the technique underwent modification as experience 
was gained and latterly the rule has been to examine two to ten plates from 
-each sample. Each plate at the end of 24 hours is described and the colonies 
are classified as minute, small, medium and large; red, blue, clear, 
translucent or hazy. The approximate proportion of each class is noted as a 
decimal and from each class of colonies on the plate representatives are picked 
'Off and planted on agar. 

17. These agar colonies our experience has shown should be replated to 
ensure purity and therafter they are examined for motility their power to 
retain Gram's stain, to produce indol and to ferment glucose, lactose, mannite. 
saccharose, dulcite and glycerine. They are then classiped in three large 
groups. The first group includes organisms which fail t.o act on all sugars. 
The second group with sixteen sub-classes of which only seven are important 
includes all lactose fermenters, and the t.hird group embraces those failing to 
produce gas in lactose, but giving acid or acid and gas in one or more of the 
other sugars. Bacilli of the alkaligenes class fall in the first group. Organisms 
o()fthe coli family fall in the second group, while all known pathogenic intestinal 



bacteria are included in the third. The selection of the sugars was made to 
facilitate the identification of the organisms of typhoid, dysentery and cholera 
and the known bacilli of enteritis. 

18. Ov.e~ fifteen hundred organisms have been studied, but without at 
pr~sent det!1l!mg results ~s these are of a t!omewhat academic na~~e and are 
bemg sc.rutlmzed and. reVIsed we m~y say, that no organism glvmg. a novel 
group of sugar reactIOns has been found to be prevalent in Poona dlarrhreas 
but that Morgan's No. 1 bacillus, the Dysentery bacillus of Shiga and of 
Flexner and two unnamed fermenters of glucose and mannite and of glucose 
mannite and saccharose respectively have occurred in forty-seven out of 
ninety-five cases and that the first three organisms. recognized as being 
pathogenic to man, have in certain cases agglutinated with the patient'M 
serum. 

19. In ninety-five cases of diarrhrea or dysentery an organism corres
ponding in morphology and in cultural reactions to Morgan's No. 1 bacillus 
was found sixteen times. 

Of these sixteen cases ten had acute watery diarrhrea, five acute dy
sentery, and in one the patient, reported as a subacute diarrhrea, sent for 
examination a scybaUus stool covered with blood and slime. N one of the 
cases had lasted for more than a few days, but one case which had acute 
dlarrhrea had several relapses ant} was seen two months later suffering from 
acute dysentery. In case No. 103 the patlent's serum on the mnth day of the 
disease gave a t.race of agglutination m dilutions of Ill! 20 and 1 in 40, and 
a week later the reactlOn was well marked in 1 in 80 and showed to a slight 
degree in 1 in 200. 

It is of interest to note that in four cases with blood and mucus in their 
stools and in two acute diarrhreas Morgan's bacillus was associated with at 
least one other non-lactose fermenter; while in eight cases of acute diarrhrea 
and in two cases of dysentery Morgan's No.1 bacillus was the only non-lactose 
fermenter found. 

20. An organism resembling Shiga's bacillus in morphology and in culture 
was found in sixteen cases. One case had been return~d as cholera, though 
no cholera spirilla could be isolated from the stool and the patient made a 
rapid recovery. In seven cases the symptoms were those of acute diarrhrea and 
no mucus or blood was passed; in four others blood and mucus were present in 
the stool; in one more the stool was frecal and contained a considerable 
amount of slime j, in two the stools were semi-solid, and, lastly, there was an 
ambulant case ot'dysentery who throughout his attack performed his duties in 
the barracks. 

"21. Organisms of the mannite fermenting or Flexne: type of the dysentery 
bacillus 'were found "in ten cases. In two cases the organisms. gave an 
acid reaction in sorbite; the other eight resembled the true Flexner's bacil
Ius." Si'l: were cases of acute diarrhCEa; in three others the stools were frankly 
dysenteric. One case of sub· acute diarrhCEa proved on insrection to be passing 
blood and mucus. Two occurred in infant.s. The stoo of one child gave 

,Fle.xner's bacillus in pure culture and its serum agglutinated its own organism 
ill at dilution of 1·80. 

In,no case have the Shiga and ¥lexne~ o!ganisms been found t?ge~~er, 
though other observers have noted thiS aSSOCiation, but the Flexner bacillus has 
been found once With Morgan's No.1. 

22. Of the other non-lactose fermenters the two most important groups 
are those fermenting (a) glucose and mannite, type XXVIll, an~ (b) glucose, 
mannite and sacoharose, type XXIX. 'Fha :first class was found In s~ven cases 
and the second also in seven. In two of the twelve cases both orgaDlsms were 



present. Une member of Type XXIX was found once in association with Shiga's 
bacillus in a case of acute dysentery and one bacillus of Type XXVIII occurred 
with a Shiga's bacillus in a convalescent case of diarrhrea. There seemed to be 
no clinical features to differentiate the cases in which these organisms occurred 
from those in which the better known organisms of the dysentery class were 
found, but we have not tested the serum reactions. 

23. In spite of the kindly interest taken by all Medical Officers the 
epidemiological statistics that we have obtained are meagre and of doubtful 
value, but from one household the information was very suggestive. 

The stool of a patient suffering from a sharp attack of acute dysentery 
yielded a strain of the bacillus dysenterire (Shiga) which agglutinated with the 
patient's blood in all dilutions up to 1 in 400. The patient had come from 
England 10 months previously as governess to two children and since her 
arrival had had two attacks of diarrhooa and one previous attack of dysentery. 

The previous attack of dysentery had occurred about 6 weeks before the 
present illness, had lasted only a day and a half and had coincided with slight 
mtestinal disturbances in both the children. The present illness had begun 
two days after the head of the house had been attacked with griping pains and 
diarrhooa which laid him up for five days. The blood of the latter agglutinated 
the dysentery bacillus from the governess in a dilution of 1 in 100 and one of 
the children gave a partial reaction in 1-20. 

Of the servants nine either cooked or served the· food. The, cook, 
the head butler, the masalchi and the bearer gave no response to the serum 
test. Two hamals, an elderly table hoy and the children's boy gave distinct 
agglutinations in 1 in 20 and the children's boy a partial response in 1 in 50. 
Most. of the servants had heen for years in the household. Of those giving 
no serum reaction all declared that they had never had dysentery; statements, 
however, on which there can be no reliance. 

Of the four giving serum reactions one admitted an attack of d~sentery 
five-years ago and a second informed us that he was just recovering from an 
attack and that his wife and child were now ill. There was no evidence to 
show that either of these servants were the active source of infection, but 
an enquiry into the household manag~ment elicited the i nform.ation _tha.t milk 
after it had_ been boiled was placed in the charge of: the E.uropean nurse and. 
that. the only servant who_had. access to it and who alone cleaned the milk 
vessels was the children's boy who as we have noted was one of the suspected 
four. The latter supplied o_ne sample stool from which we failed to obtain 
Shiga,'s _bacillus,.but a,JI r~quests for further j!amples were denied. Flies in this 
instance played no part. . 

24. It now remains to estabhsh by serological metho~s the identity. of the 
organisms that liav.:e been isolate a . and should the exaxpination of healthy 
.individuals -now iii hand show that the bacilli of the dy'sentery group are as 
rare in heaHh in Poona as in healthy stools in other countries the way will be 
c:lear for ~he more -spec~alized- 'study of these infections which, it is hoped, 
will be carriea out nexfseason. oJ • - ...-

• _. ~ # .. ,I 

.. , .. ·25.· -Though·this ·is· bJlt ·an interim -report it is ,our pleasant -dutf· to 
acknowledge t1ie help we have received from the Medical OffiGers both Civil 
and Military in Poona and to thank them for their encouraging interest in our 
'Work and for the valuable suggestions we have from time to time received. 

POONA., 9th October 1912. 



ALL-INDIA SANITARY CONFERENCE,-MADRAS,-NOVEM_ 
BER 1912. 

PREVENTION OF TUBERCULOSIS IN MADRAS. 

By 

Dr. P. S. Chandra Sekh~r, B.A.M.D., Assz'stant Professor of HygIene and 

.Bacteri%gy, Medical College, Madras; 

At the la~t ~onference in Bombay, there was a discussion on the 'spread 
of tuberculosIs In Calcutta. But- as the disease is not confined to Calcutta 
and is fairly widespread in various parts of India, I invite further discussion on 
the subJect .. ':f~berculosis is a very common di.,ea:.e aTld is distributed over 
the wh'Jle cIvIlised world. No race is exempt from the ravages of consumption 
and ~o cou~try is exefT!pt. No. single climate grants immunity. fro'll tuber
culosIs. It IS prevalent In all latitudes and In all a:titudes. It IS known to 
occur in all regions whether dry or moist, high or low, warm or cold. The 
comparative infrequency at high altitudes is easily explained by the sparseness 
of the population. The frequency of the disease is determined more by over
crowrling, poverty, occupatIOn, and neglect of the laws of health, than by 
geographical situation. It has not drawn the attention it deserves in this 
country. 

1 he universal _distribution and the great prevalence of the disease in 
various parts of India, the high rate of mortality from it, the cur..tbility of the 
disease in the earlier stages if recogmsed early, the easy preventability of the 
spread of infection in the early stages (before the conversion of the closed 
cases into open cases by insufficient or faulty treatment), the great infectivity 
of the disease in the later stages and the absolute hopelessness in the later 
stages of the disease, all point to the necessity for the adoption of suitable 
measures towards the cure, limitation, and control of this disease. 

For a long time medical men in this country have been unwilling to recog
nise the prevalence of typhoid fever and tuberculosis amongst the native 
population of India. But during the last twenty years medical men have been 
gradually convinced of the existence of both these dIseases amongst the 
Indla:ls. Doctor Turner, Captain Stephens, Colonel Roberts, Ooctor Chatterjee, 
Major Calvert, Doctor Harris and Colonel Rogers, have all drawn attention in 
recent times to the great prevalence of tuberculosis in such widely separated 
places as Bombay, Darjeeling, Bengal and the Central Provinces. The study of 
the p(lst-mortem records in the Calcutta Medical College Hospital by Major 
Rogers brought out the startling fact that 25 per cent of the bodies examined 
post morte~-showed signs of active or latent tuberculosis. Here in Madras, the 
disease is fairly common and is distributed over the whole Presidency.. The 
percentage of bodies in which tubercular lesions were found post mortem In the 
General Hospital, Madras, during the last five years IS given below. 

190 7 ... 
1908 

Igog ••• 

Iglo 
Igil ... 

Percentage of the bodies 
examined. 

27'7 

8'4 

. .. 11'5 

"0 g'o 
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The average for the last five years is 13'56 per cent. 

The returns of th~ Surgeon-General: Madras, for case5 treated for tuber
culosis in the hospitals and dispensaries in this Presidency show an increase
year after year. Is the increase really due to an actual increase in the prevalence 
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of this disease, or due to greater and greater precision in diagnosis? I believe it is
due to both. In this country, it is very diffirult to obtain accurate returns for the 
deaths [rom tuberculosis. The figures ~vailable must he far below the actual 
number of deaths owing to inefficient registradon. 1 hope that some systematic. 
attt:mpt will be made to secure fclirly reliable vital statistics lor the whole Presi
dency, when the new regul:4.tions for the improvement of tht Sanitary Department 
are given effect to. A desirable and ne<.essary reform in the matter of improve
ment of the village sanitation will be to grollp the villages together to form village 
unions and to see that no village is ,left out. Every village should form part of 
some union. All the village3 within a radius of 5 or 6 miles may pe formed into 
a unIOn with a Council and a Chairman responsible for the sanibtion and the 
ro~ds of the union villages. If the Chairmen of the variou~ unions and muni
cipa.lities (and the village heanmen in the absence of villagt· unions) be made 
to submit returns to the ~anitary Commissioner, throllgh the Deputy ~anitary 
Commissioners, for all births, deaths (under differ~nt headings) and cases of 
infectious iliseases, e g, cholera. small-pox, leprosy, tuberculosis. plague, etc., 
in their jurisdiction, much valuable inFormation can be obtamed and published 
by the Sanitary Commissioner as regards the distribulion and pre\-alence of the 
i~fectious diseases and sources of infection. 

In each village, the village headman might be held responsible for the supply 
of the information. The figures should be verified, if possible, by the '1 aluk 
Sanitary Inspectors and the Deputy In"pectors of Vaccination, by personal 
enquiries dUllng their visits to the villages when on tour. Wi\ful or nt'gligent 
errors :;hould be reported for further action to the higher authorities concerned. 
The estabhshment of these village unions is a necessary and important factor 
in the improvement of the sanitation of the rural ar~s in this Presidency. 

At present we have to be satisfied with the returns of the Surgeon
General, if we want to gather any information as to the preval~nce and spread 
of tuberculo"is in this Prtsidency. The Surgeon-General's figures refer only 
to the hospital-attending sick people who constitute ollly a minority of the 
population, even in localities where hospitals are situated. And there are many 
places where there are no hospital .. in the neighbourhood. While the people in 
this Pre.;;idency have not yet lost faith in the native methods of treatmer.t in 
medical cases, the European methuds of medical ~rea~ment have not yet won 
the confidence of the public. The hospitals are resorted to more for surgical help 
than for medical help. The percentage of the people r~sortmg, to the hospitals 
and dispensaries for medical treatment in this Presidency during the year 1910 
was about 14 per cent (or I in 7). 1 he 1/ morbidity factor ", if 1 ~may use tbis 
expression, might be taken as 7, or in other words, the figures given in the Surgeon
General's report for any particular disease might l?e multiphed by 7 to give UII 
some rough idea of the prevalence of that disease. The figures given below ao~ 
taken from the annual reports of the Surgeon-General, Madras, show cl~~r1y that 
there has been an increase in the returns for tuberculosis c;luriog ~he last -9 
years. 

Year. 

1901 

1902 

'903 
190 4 
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1906 
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Total numbet' of cases ~ tulJe,culosis lrea/ed. 
, , 

... 

.... 
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Number. 

7,458 

6,544 

6,467 

8,543 

11,603 
8,980 

9,252 

9.949 

IC\73!J 
13,990 or nearly 14,000. 
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Thi5 table brings out dearly that the number of cases of tuberculosis treated 
bas risen ~ent per cc-nt in 10 years A study of lhe annual report uf 1910 brings 
out prommently the widespread distribution of the disease throughout the 
Presidency. 

If we arrange the districts in nrder, starting with the district that had the 
largest number of admissions, Malabar heads lhe list and is followed by Madras, 
South Canara, Tapjore, Coimbaton', Madura, Tinnevelly, Nellore. Kuroool and 
Trichinoroly in the order givell. Nilgiris st<lnrls fOllrtpenth in the list and has 
10 districts below it, disproving thereby the popular erroneous belief that tuber
culosis is not found in elevated regions. BeHary, which is very oftpn recommend
ed as an Idt'al place of residence for comsumptives by medical men who have 
never been there, stands 16th in lhe list (13th in tt-e list if the average be taken 
for the lasr 10 years) and has eight (Jistricts below it. The reports of the 
Surgeon General record 1,249 admissions during 1910 for tuberculosis in the 
hospitals and dispensaries of the city uf Madras. At least an equal numlJer of 
cases may b .. supposed to be under treatment by pnvate practitioners oUlslde the 
hospital!' Besides, many cases of tuberculosis are being treated in Madra;; as 
malarial fever, bronchitis and influenza. For some time p;;,st I have been In the 
habit of examining the relatives of the consumptive patients who com I:! for treat
ment, and the impression ldt on me as the result of sUlh examination is that 
for every consumptive \\ ho applies for treatmt:nt, there are at least tW() more 
cases 10 the house in an earlIer stage of th~ disease and not undergol11g treat .. 
ment. A \ ery modest estimate of the number of people affected with tuber .. 
culosis in this city "ill be about 8,000. I am sure th'>t a systematir st..trch 
would reveal the presellce of a far greater number of cac;es. If we multiply the 
admissipns recorded in the Surgeon-General's report, for Madras, for 1910, 
namt:1y, 1,249. by seven which I callt:d "the morbldiLY factor II we gel 8.743 (not 
far from my estimate). 

During the year 191 T, there have been 760 deaths from tuberculosis alone 
in this city. The actual figures are li\..ely to be certamly hIgher as the cau~es of 
death are not likely to be correctly entered wh~rs the treatment before dea f h has 
been in the hands of Vythi,ns and Hakeem .. who thrive very largely in this city. 
Even in the case of patients treated by qualified men the diagnosIs uf tuberculosis 
is often missed. Many rases of tuberculosis pass muster under" Re:.piratory 
diseases lither than Phthisis", " Pyrexia of unknown ongin" and "other fevers 
than small-pox, etc." I hope mtdical men in this coun~ry would in future make 
SOlJle attempt to investigate the cases of at Pyrexia of unknown originl.t and 
classify them under proper headings. During the year 1910, 7 J,599 cases 
ha.ve been returned as "Fyrexia of unknown Origin II in the ciVil dispen!'.aries 
of this Presidency, and 8,::53 cases have been returned as such in the European 
and Indian armies in India. The fact that 1,064 deaths (5 per- cent of all deaths) 
al'€f recorded during 1911-12 in the city of Madras alone under the beading 
ICPyrexia of unknown origin", should make u~ ask for an earlY investIgation 
of th'e nature of this fever. In the annual report of the Sanitary Commissioner 
with the Government of India for 1910, it is stated that this group is really 
~~de up of 5 types of disease:- -

I. Probable malarial cases in which no parasites can be found. 

2. One-day fever due to chills, over-fatigue (I have seen three tubercular 
patients suffering from fever for one or two days as the result of 
over:'fatiguli. Burton Fanning of the Kelling Sanatorium, Norfolk 
refers to a similar experience in 10 per cent of his cases). ' • 

3: Sand-fly fever lasting for three days. 

4. The seven-day fever of Rogers, or Dengue. 

5. S'erious cases -of long continued 'fever which sometimes terminate 
fataHy, the diagnosis being obscure throughout the course of iUness. 

To this Jist I beg to add as a sixth type, cases that are really tubercular 
but in which the diagnosis is missed. I would not exclude tuberculosis unless 
Von Pirquet's test be negative. 
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Accurate mortality figures will be availahle in this city only if the 
municipality insist on the production of death certificates by qualified medical 
men or post·mo1 tem reports in the absenc~ of .such certlfie-ates, bt'fore the 
disposal of the dead bodies. As ins/-mortpm examinations will be distasteful 
to the people, such a regulation would drive the people from the quacks and make 
them resort to the qualified medical men, who will give better treatment to the 
patients and more accurate returns to the municipalitv than is possible at 
present. Even If the people be unwilling to give up the quacks, the qualified 
medical men will be called in at the last moment at least, for the purpose of 
obtaining a medIcal certificate. Any way, the mumcipality will secure accurate 
mortality figures. 

Qf all the' mortality figures available, I consider the fi~ures contained in the 
annual reports of the Oriental InslJra lce C) nlany the m"t reliable ai the lives 
are healthy to start with and as death certificates are invariably in ;isted upon. Dur
ing 1911, out of 69'1 deaths among, t he policy holders, 62 death~ were reported to 
bE' due to tuberculosis. The rate of mortali~y frflm tuberculosis (this is for the 
whole of India) is thus I in I. or 9 per cent of all deaths. It is not far from the 
rate for England and Wales and the rate f..,r the United States ot America, 'Vi8 •• 
I I per cent. ' 

The rate for the whole civilised world according to Dr. Kidrl is 7l per cent 
or about I in 13. The fact t /)at 9 per cent of the deat hs a'non~st pe-s:>ns who 
had reen originally certified to be free from disease is dlli! to tuberculosis, is by 
itself enough to show that the disease is fairly common in this country. 

The true infectious nature of the disease was firmly establishd by the 
classical experiments of Koch in 1882. Subsequently the studies of Cornet 
indicated the probable modI:! of infection to be from the dust of infected 
rooms and the surroundmgs of the consumptives. Later on Fug~e brought 
forth strong experimental evidence of "Moist droplet infection" dUring 
hard coughing, speaking ar,d sneezing. Recently Behring has suggested 
that bovine and human tuberculosis are the sallIe and that in most cases 
the infection is derived from milk during infancy. Koch's belief was that 
bovine tubercle bacilli were not patho'Jenic to man i but recent researches 
in England, Amenca and Germany show that the bovine bacilIi are certainly 
pathogenic to man in some cases, though in the vast majority of edses the 
infl'ction is derived from the human bacilli in the infected sputum, whether 
the infection be through the respiratory tract or the alimentary tract. Professor 
Delepine pointed out at the '1 uberculosis Conference held in }1anc,ester last 
June that 20 per cent of fatal tuberculosis in children was due to infection 
through the alImentary canal, probably foo I, and .that in 22 pt.r cent 01 the adults 
dying of tuberculosis the bacilli discovered were bovine; his (:onclusions were at 
variance with the conclusions_ of Koch. The conclusions arrived at by the 
International Congress of Tuberculosis held at Rome this year ~ere:-(r) 
prophylaxis of tuberculosis must be principally directed against the suppression 
of infection from man and principally in the family: (2) though the infection 
of man from bovine sources is of less frequency, it is nece5.sary to maintain pro
phylactic measures against infection of bovine origin. Whether we agree or not 
with Koch in his conclusions as regards infection of man with bovine tubercle 
bacilli, infection from cattle through milk and meat may be practicalIy ignored 
in this country as meat and milk are not taken raw. N an is the chief source 
of danger for man i and the sputum of the consumptive suffering from open 
tuberculo~is plays the most important part in the disseminatIon of the bacilli. 
The infective sputum, dust and the infective droplets from the mouth, are the 
main sources of infection. It must not be forgotten however that the common 
domestic flies are active agents in infecting food stuffs with tubercle haciIli. 
Tuberculosis is so largely a family disease that the importance of fdmily infec
tion can hardly be exaggerated. The opportunities for infection are innumerable 
not only in the houses of the poor but also those of the wealthier classes in this 
country, partly on account of had ventilation and lighting, partly to dddy in the 
recognition of the disease both by the patients and the medical men, and partly 
on account of the ignorance of the infectious nature of the disease. In the 
earlIer stages. tuberculosis is often mistaken for influenza, bronchitis, malarial 
fever, etc. It is of the greatest importance to recognise cases of tuberculosis 
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in the ~a~Iiest possi~le stage. In the early stages there is no possibility of 
transmItting the dIsease to others. The consumptive becomes a source of 
infection only when he begins to expectorate. It is exceptional to have actual 
illness in the earlier stages of tuberculosis unless this follows pleurisy, pneumonia, 
measles, typhoid fever, when the chief evidence will be incomplete recovery from 
the illness. In this connection may be noted the interesting observation of 
Colonel Roberts that some of the cases of typhoid fever in which one does not 
obtain a positive Widal reaction, are really early cases of tuberculosis, and that 
they react to the tuberculin tests. The early consumptive does not seek for medical I 

advice as a rule. He has to be sought out, particularly in the houses of late con
sumptives who come in for treatment. Persistent debility, persistent dyspepsia, 
tardy convalescence from acute disorders, persistent paIlor or ancemia, persIstent 
cough, low fever, progressive loss of weight, frequent attacks of cold, a rise of tem
perature after meals or after slight exertion, tachycardia, profuse perspiration during 
examination, hcemopty~is, are all symptoms that should rouse our suspicions and 
make us investigate the cases thoroughly. The disease usually begins insidiously 
and is often wrongly diagnosed in this country. In the early stages the disease 
is commonly diagnosed as malarial fever or bronchitis, or neurasthenia or pyrexia 
of unknown origin, and treated as such, till the patients become hopeless, infec
tious consumptives. Even in advanced cases the evening chills of the septic 
type of tuberculosis are mistaken by some for the rigors of malarial fever, in spite 
of the absence of the malarial parasites from the blood. 

A wrong diagnosis in the early stages when oilly the disease can he com
ptetely cured, is detrimental to the interests of the patients as well as of the 
public. The patient whose condition has not been properly dJagnosed rapidly 
passes on to stages II and III of Turban and begins to expectorate millions of 
bacilli in his sputum. His condition becomes hopeless and he becomes a Source 
of infection to the public. The wrong diagnosis is not always due to lack of 
skill on the part of the medical men but to theIr disbelief in the wid_e prevalence 
of this disease in this country. Some of the European medical officers Sf'em to 
hold the view that tuberculosis of the lungs runs a very rapid course in this 
country; but I beg to differ from this view. People in this country do not 
resort to the hospitals and to European doctors in the early stages of the disease. 
In the very early stages the consumptives neglect the complaint as it does not 
interfere with their work, and in the later stages they resort to the so-called 
native treatment of the Vythians and Hakeems. When,- however, they find 
they are not improving they resort to the hospitals or consult qualified medical 
men. By this time the condition becomes absolutely hopeless and the downward 
progress is very rapid. In the earlier stages many of the tubercular patients 
are unaware of tl:e fact that they are suffering from fever till it is demonstrated 
by the thermometer. Many a time have I found a temperature of 100° or 101

0 

in patients coming to me With a history only of cough and anorexia though they 
denied having any fever. The tubercul~n circulating .in their body probably acts 
as a stimulant and makes them unconscIOus of the eXJstence of the fever. The 
patients in stage I of Turban ref\J.se to believe that they are ill enough to require 
treatment. Even in the later stages of consumption (stage II), I very often 
find it difficult to convince the patients of their serious condition. 

The preventive measures may be considered under 3 heads: 
I. Those intended to prevent the infection of healthy people. 

II. Those intended to prevent the conversion <>f cases of closed tubereu· 
losis into cases of open tuberculosis which are the real sources of 
danger to the community:. _ 

III. Those intended to prevent the spread of infection from the open 
cases. 

As regards infection from bovine sources the possibility of infection in a 
Small percentage of cases has no doubt been recognised by various' investigators 
!n Europe and Ameri~a. But in this .eo~n~ry ,;e may. ignore this me!hod of 
lDfection for all practical purposes, as milk IS mvanably bOIled and as meat IS' cook
ed before eating. We need not trouble ourselves mt.ch with the tuberculosis of" 
cattle in this country. 
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I. Consumption may aptly be termed a house disease. The ~ouCje is the 
place where the tuberculous subject often becom~s infected; and the house is the 
place where the advanced co~sumptiye disse~inates the. bacilli mo.st, an.d infects 
everybody near and dear to him. Direct sunlIght can kill the bacillus m"five or 
six hours, and diffused sunlight in several days, while proper ventilation greatly 
facilitates the bactericidal action. The bacillus is a parasite of feeble growth and 
cannot be gro~n on the .ordinary laboratory media as .~asily .and rapidly as many 
other pathogemc bacterta. In the words of Dr. Phlhp II It demands specially 
favourable conditions. Even after successful inoculation while the feeble parasitic 
life is struggling to assert itself on the more or less resistant soil, the conditions 
of eqvfronment determine the produc-tion of the disease". Airlessness, sunle~sness, 
and foodlessness afford great advantages to the tubercle bacilli and enable them 
to take root in the system. 

The-prevention of infection in the case of healthy .people is mainly a 
matter of general sanitation. The avoidance of intimate contact with the con
sumptive in the house, the segregation of the consuIl!ptive in a separate room if 
he is ;etained in the house, the disinfection of sputum, clothing, etc. (in fact 
everything that has come in contact with the consumptive), the disinfection of the 
room and its contents after the death or removal of the consumptive therefrom j 
personal cleanliness, household cleanliness, wholesome food, proper ventilation 
of the houses, prevention of overcrowding, regular exercise, regular habits, tem
perance in food, drink, sleep, and sexual indulgence, prohibition of spitting on 
the floor, are all useful and necessary measures in preventing infection. These 
are aJI measures that should be carried out by individuals. Other measures 
that should be carried out by the municipality are opening out of congested 
areas, removal of end houses in blind Janes, demolition of old narrow houses, 
widening of narrow dirty streets, efficient conservancy, building of model houses, 
provision of standard plans for houses of different sizes, provision of parks in 
crowded localities, insisting on a m;nzmum breadth of houses (30 ft. at least if 
not 40 ft.), the ·prohibition of promiscuous spitting in places of public resort, and 
above all new buildzng regulattons that will give sufficzent power to ths Health 
Officers to prevent the erection of insQrtitary houses. In his notes put up for the 
last Conference, Dr. K. C. Bose referred to the care taken to improve the sanit
ation and the endeavours made to improve the health of the people in the city of 
Calcutta But in my note this year I have to regret that the Madras Municipal 
Commissioners are trying to curtail what little powers are possessed by the Medical 
Officer of Health in preventing the erection of insanitary, airless and sunless 
houses in the city. People are able to set at defiance all the fundamental princi
ples of sanitation and do actually build houses in total disregard of such rules. 
The Medical Officer of Health has h::.d the right till now, to insist on the provision 
()f.an open space in the house to! the extent of the house. Quite recently the 
Municipal Commissioners found out that this healthy regulation, devised in the 
interest of the public health, stood in the way of avaricious capitalists, and moved 
and carried a proposition in the Council to rescind the bye-law which insists on the 
provision of! open space. I hope th.e Sanitary Commissioner and the Sur .. 
geon-General will have a voice in the matter before it is disposed of. 

The rules for the building of new houses must be redrafted, at least in 
this Presidency, by a Committee of medical men which should include the 
Sanitary Commissioner and the Surgeon-General. The minimum 1JJ.dth of the 
houses, the provision of open court yards, the situation and the minimum size 
of the courtyards, the provision of windows opening into the outer air, the 
height of the buildings, the question of drainage, etc., should all be discussed 
in such a Committee. 

The most important and farthest reaching prophylactic measure is the 
-educ~tion of the public in matters pertaining to hygiene. This can be done-

(I) by giving instructions in hygiene and school hygiene to teachers 
during their period of training (of course the instruction must be 
given by medical men). -

• It is not enougb to pass bye-laws. They must be enforced. It is very common te see nowadays notices pat 
up in the verandahs of puhllc bUlldingl prohibltfhg spitting. Such notir.es are not enougb j people should be told 
where to spit, and f1y.proof SpittOOns should be put up in varioas pablic places as in America. Of course i& .. 
aeed\ess to lay that the spittooas reqaire daily disinfection. 
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(2) By teaching the elements of hygiene in all schools (both Elementary 
and Secondar). 

(3) By the delivery of periodical lectures on elementary hygiene and physi.· 
ology by the teachers or the medical officers in the neighbourhood, 
to the parents of the boys in the school buildings (some ~romi
ne~lt holidays like the Easter, Christmas, or Pongal holidays 
bemg chosen for such purpose). ' 

(4) By the delivery of lectures on sanitation in the vernaculars to the 
villagers by the Taluq Sanitary Inspectors when on tour. 

(5) By the broad·cast distribution of leaflets in the vernaculars on gen-. 
eral sanitation and on the prevention of infectious and endemic 
dise~se.s. e.g., cholera, small-pox, consumption, plague, malaria, 
filariasIs, etc. . 

(6) By the publication of the same in the vernacular journals of the Presi
dency from time to time. 

In schools short lessons on general hygiene and on the danger of spitting 
on the floors, and on the danger of licking fingers, pencils, slates, stamps, etc., 
should be given. The danger of coughing without covering the mouth and the..., 
infectivity of the sputum should be clearly pointed out. The public should be 
educated up to the fact that the sputum is as nasty, as loathsome, and more 
dangerous than urine and freees. In dealing with the tuberculosis problem we 
must not forget that poverty is a very potent cause of tuberculosis. The 
under feeding due to poverty lowf'rs the vitality of the masses and renders 
them vulnerable to the attacks of infectious diseases. But the remedy for this 
predisposing cause lies in the hands of philanthropists. 

II. The consumptive will not infect others in the earlier stages of the 
disease; but the moment he begins to expectorate he becomes a source of in
fection if certain necessary precautions be not carried out. Therefore it is 
necessary in the interests of pu blic health to prevent cases of closed early tuber- . 
culosis becoming cases of open tuberculosis. Early diagnosis, before the lungs 
begin to break down, will enable us to cure the consumptives and diminish the 
sources of infection. The early diagnosis and treatment of the consumptives is 
really a part of the prophylactic measures. Many medical men refuse to diag
nose cases of consumption as pulmonary tuberculosis unless they find tubercule 
bacilli in the sputllm. But by the time the bacilli are found the cases have 
become incurable and highly infectious. If the physical signs are inconclusive 
in cases with a suspicious family history ot a suspicious previous history of the 
illness, the tuberculin tests should be applied without hesitation.- Of the tuber
culin tests there are five in number :-

I. Calmette's ophthalmic test. 

~. Von Pirquet's cutaneous test. 

3. Koch's sub-cutaneous test. 

4. Morro's test. 

5. The intra-dermal test. 

Of these tests Koch's sub-cutaneous test is by far the most reliable and it is 
of great value'inasmuch as it produces foc~l reaction; but if there be any fev~r 
it is not available. As it necessitates rest 10 bed and two-hourly thermometric 
readings for about a week, it is not so con.venieI?-t as t~e first tW? tests. Morro's 
test is not reliable and finds its use chIefly 111 babIes. The 1I1tra-dermal test 
does not seem to have been made use of on any large scale, and I have no 

-The Wasserman test, the Cobra VeOOll\,test. the aglutlnation test, and the albumen test have all been used onl)' 
in a small number of cases b, some observers. The tests da. not seem to be '1ery reliable. The Opsonic test 
caD be depended upon in skilled hands i but it is not easy to carry out aud the persou~l error is said to be 
JrreaL I have no personal ezperience of it. 
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dperience of it. Calmette's and Von Pirquet's tests are simple and reliable. 
They do fail in a small minority of cases, but in the great majority of cases I 
have found them reliable. In a few cases where they fail -to help me in diagnosis, 
I. found Koch's sub-cutaneous test very helpful. Von Pirquet's test as an indi
cator of active tubercular lesions is less reIiclble in adults than in children. The 
signifitance of Cal mette's reaction is very great. There is a great and unjusti. 
fiable dread of this test on the part of many medical men. 1 have never found 
it prejudicial to the eyes, though the reaction is sometimes severe, particularly 
in scrofulous cases. I have tested hundreds of eyes with tuberculin, without 
endangering the eyes in any way. Of course the eyes tested must be healthy 
and t~e solution sterile. Calmette's opinion is worth quoting here. .. The test 
was not dangerous, but precautions must be taken to see that the eye was healthy 
a.nd that the tubercuHn was aseptic and pure. Only in 80 cases out of 20,000. 
or' 4 per cent the reaction was severe so that there was less danger in this proce
c!ure than in· the exposure to X-rays or the puncture of a vein'" 

A positive Cal mette's test even in the absence of any physical signs in tho 
chest, must rouse our suspicions and make us investigate the family history and 
the, history of the illness, and take two·houtly thermometric readings for a few 
days. If the thermometric readings happen to be normal, Koch's sub-cutane
ous'test must be immediately carried out. 

The treatment of the cases diagnosed as early stages of consumption may 
be:-- . 

(I) By open air treatment in a sanatorium, or 

(2) By tuberculin injections. 

My own experience is that all cases of early tuberculosis can be satisfac
torily treated by tuberculin injections alone. The best results are obtained in 
afebrile cases and resting,afebrile cases. I nave found the tuberculin injections 
(with the new tuberculihs) very valuable even in mixed infections so long as the 

• evening tem perature· is under 99' So. But in resting-febrile cases the stay in a 
sanatorium is absolutely necessary. ,A combination of sanatorium and tuber
culin treatment must of course gLve' the best results: and such a combined treat
ment is earned out at present in many of the sanatoria in Europe and America. 
As sanatoria are costly and can afford only limited accommodation (for a small 
part of the population) they should be utilised only for cases whtck cannol 
recover by tuberculin injectio1ls alone hut whick can recover hy staying in 
the sanatoria. Therefore the very early cases and the hopeless cases should 
not find entrance into th.e sanatoria, Sy prompt treatment of the incipient cases 
of phthisis, whether by sanatorium methods, Or by tuberculin injections, the 
patients can be cured and the dissemination of infection can be prevented to a 
large extent. 

II I. By far the most important feature in prophylaxis relates to the disposal 
of the sputum in -the sick rooms. Scrupulous care should be taken to avoid 
contamination of the clothing, bedding, furniture, floor, hands, lIps, beard or any 
portion of the body. The droplef infection can be guarded against by holding a 
handkerchief before th@ mouth during coughing and loud talking. Disinfection 
of the sputum (received in a spittoon), urine, fceces, hands, clothing, etc., are of 
_course essential whether the patient be segregated-in his own home or in a hos
pital or in a sanatorium. As soon as the patient arrives at the infectious stage, 
it is desirable to remove him to a consumption hospital or sanatorium where 
he will have to stay for three months at least unless he can be effiyiently segre
gated at home. A. few months' stay in the sanatorium would be of great value 
to him in educating him and teachin~, him correct sanitary habits. An indivi .. 
prial who has lived in a s'anatorium or' a consumption hospital for two or three 
months can be depended upon to live in such a way as not to endanger his 
-neighbours. 

Notification of all cases ot open tuberculosis is. highly necessary to enable 
the·liealth authorities to take proper action. The notification· will lead to the 
supervision of the surroundings, the segregation of the infectiou!; cases ,and the 



search for incipient cases amongst the contacts. Notifications to be effective 
must be c~mpu!sory on the part of medical men, but they must be paid a. fee 
f~r the notlficatlon. It is a mistaken policy to compe\ medical men to notify 
,uthout a fee. The Medical Officer of Health will in this way obtain valuable 
information about the presence and extent of the infection in the City. The 
Medical Officer of Health or his assistant, after receiving information of the 
existence of the infectious cases should go over to the houses infected, 
make an investigation into the sanitary condition of the house and its 
surroundings, and take steps to improve their sanitary condition. As for the 
patient he should be advised to go over to the consumption hospital for 
a few months. If he be reluctant to be removed, the necessary instructions 
to carry out home segregation and disinfection of sputum, etc., should be given. 
The other inmates of the house should be advised to get themselves examined 
by private medical men orin the out-patients department of the consumption 
hospital. Compulsory segregation may not be practicable at present. We 
should depend upon persuasion for the present. If willing to be removed the 
infectious patients should be removed to a special consumption hospital and not 
to a general hospital as is done at present. The reception of consumption 
cases in a general hospital will endanger the safety 9f the other patients whose 
vitality has already been lowered by other diseases. Madras is in urgent need of a 
special consumption hospital in the centre ot the town, accommodating about 
JOO patients. The consumption hospital sittutted in the centre of the town will 
not be a source of danger to the neighbourhood as the disinfection will be effici
ently carried out inside the hospital. The need for such a hospital in Madras 
is being emphasised year after year by the Senior Medical Officer of the General 
Hospital. The site of the late Gun Carriage Factory a:nd the Spur Tank w,n make 
ideal sites fOf a consumption hospital. The consumption hospital should have 
both an out-patient department and an in-patient departmenf. In this hospital 
the consumptives should be kept at rest and under treatment for two to four 
weeks. They can subsequently be sorted out into:-

(J) Those who alter a brief stay and treatment can,be" turned over to the 
out-patient department for treatment witH fubercu1in injections. 

(2) Those who must be turned over to t6e sanatorium-the testing.febrile 
cases whichl are not advanced. 

(3) The incurable and hopeless cases which can _ be kept on till correct 
sanitary habits are' learnt by the consumptives. They c:an sub
sequently be discharged, or kept on if there be room. These cases 
should certainly have a ward of theif own. 

The out-patient department sho'llI'd be mainly..a tuberculin disperisary in
tended for the tuberculiD'treatment of the working, afebrile and ambulant-afebrile 
cases. It is the place where the contacts of the consumptives- Can be examined 
and advised. It is also the place where incipient cases not desirous of admission 
in the hospital can be examined and advised. 

People who can neither take their own temperature nor can get friends or 
relatives to make the necessary observations, e.g., illiterate people, must of course 
get their. injections in the sanat9rium. The ~an.atorium need n~t necessarily ~e 
situated 10 elevated places or woods. ProxImity to the- sea IS not necessarIly 
objectionable. The British health resorts which have a reputation for the treat
ment of the consumptives are on or near the sea coast, such as the sanatoria at 
Bournemouth, Ventnor, Margate, .and Torquay and the Cromer sanatorium. A 
great advantage of the sea-side (also shared by mountain resorts) consists in 
the recurring breezes which purify the air. Further the proximity to the sea 
tends ~o equa1i~e the temperature thro,:,ghout the yea~. T~e be~ief amongst the 
Phthislo-theraplsts at the present day IS that no speCial cbmate IS necessary for 
a sanatorium, and that the effects of treatment are mainly due to dust-free open 
air' Herman Weber highly commends warm climates with plenty of sunlight. 
Dr.' Philip of Edinburgh is of opinion that Aero-therapy is a measure of universal 
applicability in. all lands an.d .that there is no clj~ate specially fav,?urable for. its 
practice. He IS also of opmlon that the sanatorium should be easIly acceSSible. 
pro Galbraith, lately House Physician to Dr. Philip, has written, II Altitude and 

tlSC 
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climate have been asserted to exert a very marked influence on the course of 
tuberculosis and yet we meet with sanatoria at all altitudes and in almost all 
climates with a practically uniform measure of success attending the application 
of the open air life. • • • • The aim of the 
tr.eatment is to fit the patient for taking his place in the ranks of the workers and 
not to produce a crop of exotics to live under artificial conditions of climate or 
altitude. Thus a person subject to tuberculous disease should be treated under 
conditions as little artificial in these respects as possible and as nearly alike as 
practicable, to the conditions under which he will afterwards have to live and 
work. This view is now generally recognised and all along has been the guiding 
prinqple in the Edinburgh system. .• • • A public sana
torium must be easy of access from the district which it is intended to serve." 

Guindy will be an excellent place for locating a sanatorium for Madras. It 
is not very near the sea and is conveniently far from Madras. The place is 
easily aC'cessible and the air is pure. It has also got the advantage of being ilt 
the proximity of a small mount, St. Thomas' Mount, which can be ascended by 
convalescents. 1 t will also be convenient for starting a farm colony later on. 

The measures necessary to prevent dissemination of tuberculosis in this 
co~ntry may be summed up as follows :-

(I> Improvement of the general sanitation in towns as well as villages. 

(~> Grouping of the villages into village unions for the purpose of secure 
ing better village sanitation. 

(3) I mpr01Jed huilding regulations in towns as well al villages. 

(4) Education of the public in matters pertaining to general health and 
infectious diseases. 

(a) 

(h) 

By means of lectures on sanitation to the public, by Assistant 
Surgeons, Sub-Assistant Surgeons, School Masters, Sanitary 
Inspectors, etc. 

By teaching hygiene in schools. 

(e) By teaching hygiene and school 
their period 01 training. 

hygiene to the teachers during 

(5) The early diagnosis and treatment of in_cipient cases of tuberculosis. 

(6) Notification of infectious cases to the health authorities concerned. 

b) 
(8) 

Prohibition of indiscriminate spitting. 

The provision of consumption hospitals and sanatoria in different 
parts of the Presidency. 
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This is a very extensive subject and in a short paper one cannot hope to do 
more than touch the (ringe of it. Tuberculosis, its prevalence, mortality, treat
ment, etc" have all been fully "ritten up by able writers, The books on these 
subjects are numerous and contain all the information anyone could possibly need 
for enlightenment. There are hnti·tuberculosis societies at work in most civilised 
countries, and since the late King Edward int~rested himself in the Anti- Tubercu
losis movement, the campaign against this terrible disease has taken on consider
able activity in the United Kingdom and Colonies of the British Empire, including 
India. But of all countries America appears to be the most active in this res
pect. The object of this paper is to dra-w attention not so much to what India 
is doing, as to what India mIght and s/tould do (or the eradication of this disease 
which, if the facts were appreciated, is more insidious and more to be dreaded 
than Plague. If the literature on this subject, with the stern facts on mortality 
from this disease, could be brought home to the masses in India in simple form, 
it might result in their valuable co-operation, without which any movement is 
practically hopeless. There is too much of the tendency in India to look to 
Government for remedies for all evils. By all means look to Government for 
support and direction, but the initiation of all measures for the amelioration of 
public evils should surely be undertaken by the public themselves. It is in this 
connection that I would invite a consideration of what other countries are doing, 
as compared with what India is doing, together with a plea for what might be 
done-prefacing this with a few remarks as to the prevalence of, and mortality 
from, this dIsease. From the statistics which are available in roost text-books 
and reports, one reads that the deaths per annum in England, Scotland and 
Ireland exceed those from other diseases. The number of deaths in England 
annually is estimated at over 55,000, and in Ireland at about 12,000. It is fur
ther estimated that about 500,000 persons in England are suffering from Tuber
culosis in some form or other. 1 also contrast the mortality rates per 1.000 living 
for the three countries mentioned below in 1876 and 30 years later :-

1876, 1906. 

England 2'9 1'6 

Scotland ... 3'4 2'1 

Ireland 2'5 2'7 

It is interesting to remark the reduction which hali. been made in mortality 
in England and Scotland during the 30 years under review, and the stationary 
character of the mortality in Ireland. While England and Scotland have been 
reducing the evils of the disease by better house accommodation for the working 
class and other measures. Ireland. which like India, is slow in accepting sanitary 
changes, shows no decrease in mortality. I have quoted the above figures for 
1906 from the data given in II Ireland's Crusade against :ruberculosis" by the 
Countess of Aberdeen in order to bring the case of Ireland more prominently 
forward for consideration, as India has many points of analogy with conditions 
of life in Ireland. 
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Practically speaking the mortality in civilised countries is at least 3 per 
cent of the population, and 10 per cent of total deaths are due to Tuberculosis. 
This fact whl.n duly appreciated is terrible to think of. In some countries active 
measures are being taken to combat the disease by (I) making the disease 
notifiable, which provides reliable statistics (a) for the incidence or prevalence 
and (b) in regard to mortality, (2) establishment of sanatoria for consumptives 
and segregation i (3) the treatment of consumptives at tuberculin dispensaries i 
(4) house to house visitation of consumptives by doctors and nurseS-j (5) distri. 
bution of literature warning the public of the contagious nature of Tuberculosis 
and the precautions to be adopted for the prevention of, and steps to be taken 
for the cure of the disease, etc. These and other measures are being actively 
aqopted by, many countries in their efforts to fight this disease, a commendable 
ca\Dpaign which must eventually result in a great reduction in incidence and 
mQrtality. Sf) much for other countries. Now let us consider India. I would 
not like to say India was not a civilised country, but in the matter of statistics 
we have not attained to any degree of reliability. As long as the registration 

( of deaths is left to the village chowkidar in villages or the registration clerk in 
towns, we can never hope for reliable statistics in regard to mortality in any 
disease, particularly in a disease such as Tuberculosis, deaths _ from which 
might quite easily be attributed to other conditions such as fever, bronchitis, 
pneumonia, diarrhoea, and dysentery.. We have consequently to rely on statis
tics such as they are, for an idea of the mortality from this disease. The Sani· 
tary Commissioners' reports contain figures showing mortality from this disease 
among troops and jail population, but there are no figures for the general popula. 
tion of India. But if the disease is so prevalent in countries like England, 
Ireland' and A merica, with improved sanitation and less over-crowding, it is safe 
to i,lssume that it is widely prevalent in India. I believe that this is so and to 
judge from the figures of mortality in Calcutta quoted by, Dr. Kailas Chander 
Bose in his paper read at the last AlI·lndia Sanitary Conference, it appears 
beyond all doubt that the disease is exceedingly wevalent in India. I admit 
that the figures of one town are meagre as evidence, but they are useful as an 
indication of the prevalence of the disease in most large and crowded towns of 
India. If we accept this prevalence the matter assumes very great importance 
and urgency. This opinion is borne out by those who have been in a position 
to make observations or to gain mental impressions in regard to this disease, 
From my personal experience of six years and the impressions derived there
from, I am rof opinion that the disease is ,far more 'prevalent in India than is 
geherally believed. 

Opinions such as these latter based as they are on mental impressions, though 
not as valuable as actual figures, cannot be ignored entirely and we must accept 
them as evid~nce till we have reliable statistics. The question as to how and when 
we will obtain these figures is one which will depend on what response the public 
will make to the organisation of me~sures for dealing with the whole problem of 
the prevention of tuberculosis. But in the meantime the facts of the prevalence of 
tuberculosis are serious and therefore urgent, and call for some steps to be taken 
by the public assisted by Government to lessen or circumscribe the evil. It will 
be useful to reiterate here the various measures being taken in this connection 
by m'ost countries which have been awakened to the fact of the danger amongst 
them. These are briefly :-(J) Notification in order to obtain reliable statistics 
of prevalence and mortality. (2) Formation of societies by the-public for (a) 
the education of the puplic by the free distribution of literature on the dangers 
of the disease, precautions to be adopted. etc. '(6) The visitation of the tuber
culous in theIr homes. (3) Treatment of: the tubercul(>us (a) by, the establish· 
ment, of sanatoria for consumptives, (6) establishment of tlJberculin dispen
saries. LeLus -consider in what way ,could india follow the eXCj.mple of these 
.countries. 

I, Wilh regard to notification.-U Tuberculosis 'were included in the' list 
,of 'notifiable diseaseS, it would 'be a very great step in the 'campaign against the 
, disease, for'theri we w6uld have reliable facts and figures fot,the informatiori of 

the public~ and due appreciation of these figures would soon result in an awaken· 
ing of public opinion as to the danger in their midst, and a consequent desire 
for ,measures for minimising the evil. Bombay, I am glad to see, has adopted the 
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noti~cation of Tu!:>erculosis, and if this can be done by one municipality why 
can ~t not .be applted generally? T~ere appears to be no objection at all 
provl~ed It does ~ot lead to the Inconven,ence or petty persecution of those 
suffering (rom the disease. There need be no (ear of this if the registration 
of cases ~ere kept strictly under the supervisiun of responsible officers and 
tr.e.ated, as In ot.her ~ountries, 2S confidential. This would prevent the possi
bility of anythmg In the way of annoyance of those who were" notified" as 
suffering from the disease; and as notification would not entail segreg~tion it 
would make all the difference to the comfort and peace of mind of the patient 
and relatives. I believe it would be quite feasible in India and I would strongly 
recommend it as an important step in aur progress. But the public should ask 
for it through their representatives before the Idea could be entertained. 

2. Next in importance in my opinion is the formation 0/ a1lti-luoerculosis 
soci£lt'es by the puhlic. As on these will be depend the success of any measure 
adopted for the welfare of the public, their formation is a matter that sh(>uld be 
seriously considered beforehand and a comprehensive scheme drawn up. Unless 
this is done at the outset minor societies will be coming into existence with their 
different forms and rules of association, making it difficult to effect co·operation. 
These societies would be formed of public men, but if they are to have the 
sympathy and help of Government, which is essential, then Government should 
be represented in the person of one or more medical officials on the board of 
direction. Without this, progress would be very slow and difficult. We have 
the case of a most ,useful society at present inaugurated by the efforts of the 
late Mr. Malabari-a society which is doing valuable work and which might 
do even still more valuable work. One can't help but feel that without 
proper direction and advice such societies may be uselessly frittering away 
time and money in certain directions which might be better employed in 
some mor~ useful channels. To obviate these drawbacks and to unify the 
policy of all such societies, I would suggest that a Central Tuberculosis Society 
be established with a representative board of directors from the various provinces; 
presided over by the head of the medical service with provincial branch societies 
and also town committees. It would be necessary to establish central and provin
cial bureaux officered by those with experience of tuberculosis. The central bureau 
would be responsible for the collection of facts and figures on Tuberculosis and 
all literature connected therewith and the printing and distribution of this informa
tion in a suitable manner for the use of the pllhhc, to the provincial bureaux, whose 
duty it would be to pass them on to the town committees for distribution to the 
public. The town committees and provincial bureaux would reciprocate by fur
nishing figures and statistics on prevalence, treatments, etc., together with periodi
cal reports to the Central Bureau. The advantages of one general association with 
such branches would ensure a common line of polley being adopted and worked 
out, and this would lead to much more effective measures being adopted 
for the conquest of tuberculosis, particularly if Government sympathy and help 
is assured in the way indicated. The details of constitution of societies would 
be worked out later, but the objects would be more or less (.1 Education of the 
public by. (a) distribution of literature in various languages instructing them in 
the infectivity of the disease, and how to avoid and prevent it, (6) visitation of 
patients. to give personal instruction on preventive and curative measures, (ii) 
the provision and support of sanatoria and tuberculi~ disp,ensaries Jor the 
tuberculous. . 

3. Treatment oj the Tuberculous.-(a) By the establishment of sanatoria. 
This appears to have been accepted as the II end all'· of efforts for the eradication 
of tuber~ulosis. It is certainly necessary to have sanatoria for the accommodation 
of consumptives, but we cannot thereby hope to deal with even more than a very 
small fraction of the persons suffering from tubercJJlosis. If we had a -sanatorium 
for every.town in India we might hope to cope with the evil, but sanatoria are 
expensive and their ,utility is limited, owing to the small number of patients ad
missible _and ,the cost of accommodation. The average cost of maintenance of one 
patient in a, sanatorium in Great Britain works out to something between £30 to 
'£50 per annum. By all means ha\'e sanatoria but do not let us deceive our
selves into believing that We have then dealt effectively with the whole question 
of treatment of the tuberculous. Sanatoria in the hills. are excellent but they 
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partaKe of the nature of a luxury and cannot be taken advantage of by the great 
majority. If sanatoria are to be built it must be recognised that India is not.. yet 
prepared to accept them on the same plan as those established in European 
countries. The purdah system though gradually disappearing is still 
observed in many household~ and must be allowed for. India is not yet 
sufficiently Europeanised to allow of a daughter or wife being left in a room in 
a sanatorium, perhaps miles away from her home, without female relations to 
look after her. So that any plans for sanatoria must take into account the 
accommodation for relatives who come with the patient; and rooms for the 
relatives should for obvious reasons never be occupied by patients. Slnatoria 
should be so arranged that the female patients would be accommodated apart 
from the males, and the former attended by women only. If this were dOlle it 
would make sanatorium treatment popuhr. A plan of model sanatorium 
cottages should allow for a room and bath room for the patient, and a room, 
bath room and outside kitchen for the members of the family, with a wide 
verandah j and if the cottages were separated so that males were on one side 
and females on the other, it would allow for the privacy which is absolutely 
essential. Such cottages if bUilt of light material with patent stone floors shJuld 
not cost more than 600 to 800 rupees each, furnished. On the other hand, 
there is no reason why each city should not have model sanitary cotta~es erected 
just outside the town by public spirited men to accommo'date consumptives who 
are fairly advanced. The poo~would be accommodated free, while those who 
could afford it would pay rent. Such cottages could very well be built near the 
tuberculin dispensary for the town, and medical aid would then be available. 
Sanatoria cannot for obvious reasons admit those in an advanced stage. This 
restricts the value of these institutions for the amelioration of the disease in 
general. 

(6) Treatment of the tuberculous by establishment of tuberculin dis
pensaries. We -have in tuberculin, jf carefully and judiciously used, an 
unequalle:l remedy for the treatment of tuberculosis. Its discovery and introiuc
tion by Koch, the expectations it first aroused and the subsequent disappoint
ment owing to its apparent failure, and its re-in'itatement, are all ancient history. 
Its apparent failure was due ill most instances to its misapplication, in cues of 
mixed infection or in too large doses. To Sir Almroth Wright is due the 
introduttion of the theraputlc use of tuberculin by the applic-ltion of his 
opsonic method, by whicp he was enabled to estimate the -results of inoculation 
of tuherculin and graduate.. and interspace llis poses thereby. We are now 
receivin~ abundant evidence of the good results of tuberculin in the tre:ltmt..nt of 
tuherculosis from various workers ill different countries. The general impression 
which is forced on one by the results recorded in various reports as well as 
one's own experience, is that Tuberculin is a valuable remedy for Tuberculosis 
and that it should be very generally but circumspectly applied. So much for 
tuberculin as a curative agent. It is also considered particularly valuable in the 
diagnosis of tuberculosis, especially in those early cases which offer the greatest 
hope of success if discovered in time and treated with tuberculin. Such cases 
would ot herwise go undetected till they had passed into the second or third 
stage and would then have to seek sanatorium treatment. Its value in this 
respect and as a valuable aid in the campaign against tuberculosis cannot be 
overestimated. The results obtained with tuberculin in treatment and diagnosis 
amply justify the extension of its use in such manner as to bring it within the 
reach of the poorest. The artisan or labourer cannot -afford to leave his work 
and seek treatment in sanatoria. He must continue to earn his wage till the 
disease is so far advanced that he is eventually compelled to take to bed. 
This means not only the cessation of the wage but increased expense for 
medical treatment of the bread winner. I ,have seen instances of this over and 
over again during the past six years. But if, in the early stages when tuberculin 
offers the surest hope of renewed health and strength, he were able to under~o 
treatment in his own city, it would not be necessary for him to leave hiS 
employment for a day. -And this will only be rendered possible by the establish
ment of tuberculin dispensaries in every city. Dispensaries are much ~ess 
expensive than sanatoria. A municipal tuberculin dispensary has been establish
ed recently at Portsmouth, and Dr. Fraser, * who is in charge, states that the 
sum of £600 per annum would pay for a dispensary and everything connected 

• Report of Sanatorium and TuberculiD treatment, Portsmouth Municipal TuberculiD Pisp~DJarl b1 A. 
Mearns Fraser, M.D. 
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with it, including a nurse, a care-taker, drugs, apparatus, etc., and allowing the 
dispensary to be open 5 hours a day and 6 days a week, .60 patients could be 
treated each week It would in fact cost- as much to maintain 6 patients 
in a sanatorium as to treat 60 patients at a Tuberculin Dispensary. 
Thus in general utility it is far and away superior to a sanatorium. 
The medical officer is in a position to advise and treat hundreds of patients 
at a dispensary, whereas the sanatorium medical officer's advice and 
treatment are limited to quite a few. "A mong the hundreds who come to the 
former, there is the further advantage which i<; a very important one, of being 
able to diagnose the very early cases where the patient only requires a little 
assistanc~ with tuberculin in order to assure health without his having to leave 
his work or home The medical officer would also come in touch with cases 
which would otherwise never be notified as suffering from tuberculosis, and in 
the case of a death from tuberculosis he would be the most likely person to know 
of it This information would be valuable help towards the preparation of 
accurate statistics in regard to the prevalence and mortality from Tuber
culosis. 

As regards location. If this dispensary were located near the outskirts of 
the town, it would ensure the requisite medical supervision of those cases who 
being in an advanced stage of Tuberculosis were obliged to live in model cot
tages just outside the town. These cottages wopld provide the fresh·air treat
ment necessary, and at the same time be 1I}0dels for imitation by citizens who 
desired to build dwelling houses, so that in time with the approval and help of 
the town planning committee, new sanitary towns would spring up composed 
of sanitary dwelling houses, to take the place of the old insanitary towns. and this 
would not only mean salvation from tuberculosIs but also plague, malaria and 
other diseases. . 

As regards the medical officer, it would be a mistake to "ruin the ship for 
a ha'porth of tar ., but this would be the case if a whole-time officer of expenence 
were not appointed. If such men are not available immediately, it would be 
far better to wait till they are trained rather than appoint cheap substitutes. It 
is on the knowledge, tact and kindly manner of the medical officers that the 
success of the movement will depend. It would be false economy to expect 
an already hardworked Civil Surgeon or Health Officer to do more than exercise 
supervision. I believe there will soon be no dearth of trained Indian practitioners 
who would be glad to accept the appointment. 

In conclLlsion I would strongly recommend the establishment of Tuberculin 
Dispensuies in every town. If anything. they are more suitable in the case 
of I ndia than in European countries- and it is the form of medical attendance 
that is already taken great advantage of by the masses. 1 am convinced that 
if they are established on the lines indicated they would be extremely ~opular. 
In order to bring this about it is necessary that our public men should mterest 
themselves on behalf of the masses and form anti-tuberculosis societies, and 
if they will do this the Tuberculin Dispensary will soon be an acromplished 
fact •• 



ALL-INDIA SANITARY CONFERENCE-MADRAS
NOVE MBER 1912. 

REFLECTIONS AND PROPOSALS RESULTING FROM AN EN .. 
QUIRY INTO THE CAUSES OF THREE EPIDEMICS OF 
MALTA FEVER OCCURRING IN THE 37TH LANCERS AND 
10TH LANCERS IN INDIA. 

'BV 

Captain T. F. Paferson, /. M. S., and Captain H. C. Brown, /. M. S. 

~One of the best pieces of work done by any commission of enquiry into dis
ease was that of the Royal Commission on Malta Fever. This commission not 
only succeeded in marking down the proximate cause of the disease, but by its 
suggestions, which were followe-d out, succeeded in eradicating the disease from an 
important section of the population in the Island of Malta -the garrison 

Malta Fever, a name which has now become altogether a misnomer, seems 
to present very much the same characteristics in India as it does in Malta. 
Comparatively little attention, however, seems to have been paid to the disease and 
we are far from knowing at present anything of its true prevalence. Our know
ledge of its epidemiology remains practically in the same position where it was 
left by the Royal Commission, such work as has been done on the subject being 
of the nature of confirmation of main issues. The mortality rate cannot be said 
to be known of a disease of which the types and diagnosis are still so ill defined. 
Attempts at prevention seem to be quite unco-ordinated and of a very sporadic 
nature. We offer no excuse therefore for raising the question of the delineation 
and prevention of M~lta Fever. 

The cases which form the subject matter of this paper follow closely upon 
one anothet and deserve the name of epidemics. Of these there are three. 

(1) A series of six cases occurring among the 37th Lancers at Lahore 
Cantonment, with no deaths. 

(2) I, cases in the same regiment and in the same cantonment. An the 
cases were admitted to hospital within a period of 38 days, namely, 
16th April-24th May 1912. There were two deaths. _ 

(3) 24 cases in the loth Lancers. Of these 15 apparently became in
fected either on the way to or from or actually at the Delhi Durbar, 
during December 1911, and the remaining 9 in Jullundur Canton
ment. 

In each of these epidemics the diagnosis was made on the basis of the clini. 
cal picture and of serum agglutination tests. 

Now the occurrence of all these cases within short periods may have been 
accidental or due [0 a rare concurrence of circumstances, but at all events they 
seem to justify a consideration of the facts which have issued from our enquiry 
into the particular cases observed by us, and of any general proposals which may 
be made with regard ,to the prophylaxis of the disease in India. This may we. 
think, best be done by discussing the subject as systematically as possible u~der 
certain definite headings. 

(I) Type 01 disease.-Investigation in India (Wimberley I. M. ,G. April 1907 
and Brayne, ibid December 1907) has shown that this may be very variable all 
types of fever, mild, medium, and severe are to be met with. Cases may be 
ambulatory or require long confinement to .bed. What does seem peculiar to 
the disease is the prolonged nature of the convalescence which may be neces
sary after what, on the basis of the fever criterion, might be regarded as a mild 
case. Our own cases bear out these characters, a. severe type of fever ending in 
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death, a moderate undulant type, and mild type. It is the moderate, undulant 
type which is commonly regarded as characteristic of Malta Fever. Even in the 
third type here differentiated the patients were left in a very dtbilitated condition, 
and for a considerable period aft~r le:tving hO'ipital compl ained of severe pains 
resembling sciatica and lumbago: Of the ambulatory type we have had little 
experience. 

{2} I;Ji!1gn.osis 0/ tke dis,c,lISe.-Iq 1897 at Netley, Wright and Smith found 
that an agglutination reaction to Malta Fever could be obtained with the blood 
of certain soldiers invahded froIl} Indi'1- for Typhoid Fever and ~hronic Malaria. 
The clinical diagnosis was certainly incorrect and the true light was shed on this 
condition by the result of the serum reaction. Not till J900 were cases of Malta 
Fever recorded among Indian Troops. Between 1900 and 1904 several cases 
were diagnosed on the basis of _agglutinat?on reactions. But this period also 
represents the period during which doubt had arisen as to whether Malta Fever 
really existed in India at all. In 1904, Lamb and Kesava Pai proved in in
dubitable fashion that the disease did exist in this country, since when,- in every 
year, ca~es have been recorded as occurring in the Indian Army as well as 
amongst the civil population. The appended table I is taken from the Sanitary 
Commissioner's reports, and gives to some extent a delineation of the course of 
events in the history of the diagnosis of the disease in India. The diagnosis is 
now made on clinical and serological grounds, the technique of spleen puncture 
us~d by Lamb and Kesava Pai for the p)lrposes of proof not being required for 
diagnosis. 

(3) Contraction of inJectzon.-This may be regarded as-being mainly, if 
not certainly due to the ingestion of infected food and indeed of milk. That 
'this is a mode by "hich the disease is contracted has been abundantly proved 
by the Malta Fever Commission. Their experiments while by no means exclud
ing other modes of infection, do not suggest their very great likelihood. The 
experiment of stopping all supply of goat's milk to the Malta garrison, resulting 
as it did in the disappearance of Malta Fever from amongst them, is perhaps the 
strongest of all arguments that the vehicle of infection was that milk. If infed
ion by contact was a common occurrence, we should expect tJlat epidemics such 
as we are discussing would show characteristics such as occurrence of the disease 
in the occupiers' of th,'1 same q1.Jarter. The distribution of the cases amongst the 
37th Lancers gives no indication of any such occurrence, rather does the 
distribution suggest some outside source of infection, we look therefore to milk 
in some form as the likliest cause of infection in India as in Malta. . 

(4) 1 he earrier.-Dwing to t,he researches of Koch upon Typhoid fever we 
are mdre famIliar at'the present time with the carrier problem than were the Malta 
Fever Commission. The imp'ortance of this' side of the question cannot be 
overra,ted. Wjth ~gl'eement on the subj~ct of i,nfected tpilk as ~he cause of this 
,li~ease, w~ are ~upphep with one de~.nite link in the epidem~ological cham. If 
we l;lgree f,urther ~s to th~ animal o~ animals s,upplying the milk, we shall have 
stilI another link; and as the strength of a chain lies in its weakest Jink or links, so 
will Qur prophylactic measures be the more effective the more ot these links and 
the more knowledge of them we may obt~in. ' " ,.,. 

The Malta Fever Commission laid the greatest stress upon the goat as 
carrier~ but did' not' exclude the po(ssib~ity 0 f other animals-being -concern_ed in 
the matter. ' Now the goat is in lndia,'as in MeHta, a lar~e sl1ppliel' of mill<, but 
otb'eI' anhrials' ii'ucb

l 
as cows and buffaloes 'must also be' considerea and so we 

require'to examilie Into tlie eviCle'nce for 'a particular 'carrier. "'\ ' 
, r I I ~ I" , - - • t' r , Ii,·. ,. 

(5j lliJIe,rentiation,Of carriet .~No.w the go~t in India ,has . be~11 llot only 
incriminated as a carrier but has beeri proved to be so.' Thl~, w~s !ilone by 
Forster in 1906 on the basis of agglut\nation reaction~ of the ~loo.d serum of a 
herd of goats'supplyirigiinilk:to cl regiment which 'h'ci'd numero~~ "cases \ of Ma~ta 
F evet 'The ': actual Organism'i'tself was 'isolate'd 'from "the ~ Milk "df two goats 
s~~ee~t~.d to ~e s~~e,n~t,from i?,f~ctiol!"~t'::~ni,? .~n~ ~~~a~~ 'P~i: ~~t t~efq~~ 
concludmg that the goat IS Hie only. ammal . Wltli whlcli we ~te concerned-m 
prophylaxis, It will bE( w~ll 'afleast to seek for negative',msH111ces to thii p'<1sitive 
ji'nding.' 'The regiments'"i'n 'whfcb' oui epidemics oceuried "were Cavalry re~ments, 

, , "l .., ~ ,- , 4 r, ~. • t,"~ -' I J r '5'r I' • ~ \)) ~r ~ 



we ~ay t~e.refore enqui~e whether the horo;e may not be the hidden enemy 
dealtrg d!sease. To this end we examin«:d for serum agglutination in the blood 
of a considerable number of horses. The Malta Fever Commission did conclude 
as to .the actuality of the horse as a. carrier-(Rep:lrt, part 6. page toS). We 
exammed 351 horses. some suffering from It Fever II and some from no evident 
affection ...... The results of our agglutin:ltion tests are given in the tables 2 and 3. 

We found no relation between cases of II Fever II and agglutination, nor does 
the ~rading of the ~itres in which agglutination occurred sug~est anything but 
a grading of nmurally occurring agglutinations. The agglutinations are certainly 
higher than those given normally by human beings as recorded by Mr Fox in his 
paper, II The variability of agglutination of B. typhosus and M. melitensis by 
normll sera and its importance in laboratory diagnosis:'-Lancet, September 
23rd, J9 11 - but in many ways normal horse serum gives higher Immune reactions 
than other animals. We cannot further find evidence from an examination of our 
cases that those who were specially concerned with grooming and attending to 
the horses showed any greater incidence rate than those who did not. In the 
one regiment the syces did most of the grooming, in the other it was the sowar 
who groomed and the syces went out to gather grass. We consider, therefore, 
that there is no evidence whatever to incriminate the hors~ as a carrier. 

If now goat's milk be regarded as the only vehicle of infection. we may seek 
to find our negative instance by endeavouring to obtain evidence of the occur-

- rence of Malta Fever in indi~iduals who drink no goat's milk. We enquired into 
this point carefully in the case of the 37th Lancers i in the matter of drinking 
goat's milk apparently considerable differences occur amongst different races of 
Indians. This we found to be the case amongst the Awans, Tiwanas, Palhans. 
etc., composing the regiment. As these races are divided up in definite squad
rons it became interesting to note what was the incidence of Malta Fever 
in the respective squadrons. We ·to::>k for purposes of illustration ten men per 
squadron, and table 4 gives the result of our interrogatio.ns. This table is to be 
compared with the representation of the incidence of Malta Fever by squadrons. 
B. sq uadron sho" s no Malta Fever cases, and yet the men of this squadron 
seem to be those showing a preference for unboiled milk and the milk of outside 

.vet:tdors and of goats. The reverse argument too might be adduced th:lt those 
who only drink their milk boiled or who deny the use of outside goat's milk have 
cases of occurre~ce of Malta Fever in their squadron. However. we do not lay a 
great deal of stress on this argument in view of the small nU'mber of cast's investi. 
gated and in view ot the vagueness of some of the replies. The disproof, if we 
can call it so, of cau~ation of goat's milk has its value still further diminished by 
an ~~amination of the inter~ogatory applied to the cases of MaTta. Fever them
selves. Here we find that with one exception all confess to havmg drunk milk 
from the herd o~ goats which their owner was in the habit of driving past the 
lines. Some of the. answers are qualified as to the state in which the milk was 
drunk, boiled or, unboiled, but that we need not consider as any specially 
valuable negation of our proof. The Malta Fevet Commission's report also 
contains this type of negative evidence-(Colonel Davis, Part 4, section 
13), but t~ fact still remains that Malta Fever was' erfldicated' from. the 
garrison with the banishment of the goat. and therefore we'may say-that the 
onus of proof of another carrier lies entirely with oUI" assumed objector t9 the 
m6re definite proposition. We maY' take in our endeavour to find this proof the 
case of two other common animal suppliers of milk in India, the cow and the 
buffaloe. We had occasion in our/investigation to examine the blood and milk 
of a cow belonging to one of the Native Officers of the 37t)1 Lancers: this animal 
was emaciated and ~iving serous milk.', On examination of the blood of this 
cow we obtained with' the serum compfete' agglutinations in a dilution of i: in 
400, whilst ,Hth the whey' of the rrtilk an agglutination of I' in 32 was optaine~ i 
both these agglutinations were quite unusual and betoken, in our opinion, this 
an,im~l.a~ ~ c~r!ie.r .~~ Malta fev.~r.. The completion of the e!idence would h~ve 
been gIVen. had, we 'been' able to-Isolate the Ualta Fever organJsm from the- milk. 
This we were un'abJc"t.o. 90. in a. specimen forwarded to the. Central Research 
Iri~tiiu(e laboratory; to which a minimum quantity of chloroform had been-adde". 
W,e ~i't,t:'.vttaneo~s~y ~~a~lp~d t~e whey from seven other samples .of cow's- and 
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buffaloe's milk supplied to the regiment, but' none of these gave a positive 
agglutination even in two-fold dilution. 

The evidence here given is strongly in favour of the possibility of the cow 
being a Malta Fever carrier and transmitter of the disease... Additional evidence 
is perhaps afforded in this direction by the cases of Europeans admitted to the 
station hospital with Malta Fever. These men deny ever having drunk anything 
but cow's or buffaloe's milk, and a Government supply certainly does not include 
a ration of goat's milk. We had an opportunity of examining the blood of 20 

cows and 20 buffaloes from the Government Dairy, Lahore, with the result shown 
in Table 5. 

\rhe results although very definite in three cases with agglutination of I in 8, 
do not warrant any deduction as to the presence of Malta Fever in these 
animals. There is however not much likelihood of such a carrier~ excreting the 
organism in the milk, continuing to remain for long in a Government herd. 

We have then. only obtained evidence of infected milk in other animals than 
the goat in one case. The point is worthy of further investigation. 

In this discussion we U51doubtedly lay great stress on the agglutination 
reaction. At the Central Research and Pasteur Institutes, Kasauli, where these 
tests were done, particular care is taken to control all agglutination tests for Malta 
Fever. Detalls of work on this point are given in an article by Mr. Fox of the 
Pasteur Institute in the Lancet, ::ieptember 23rd, 191 I. 

(6) Mode of development of injection in tke carrier.-Let us suppose that 
we have st:ttled the point as to which animal is the carrier, we may now ask 
ourselves in our endeavour to have the complete chain of causation of this 
disease, how Malta Fever is maintained in that carrier. I-Iow does the goat get 
its Malta Fever and how is the disease kept up? Various suggestions present 
themselves. Malta Fever organisms are we know excreted in the urine, goats 
are huddled together in stables and the inoculation of abrasions by urine-infected 
litter or the inhalation of infected dust are by no means impossibilities. The 
evidence of the Malta Fever Commission on these counts affords some, although, 
not absolute proof of this. Another possibility is that the continuance of infec
tion is dependent on transmission by milk from mother to kid.' 

We have no extended experiments of our own to present on this point. We 
have, however, continuously observed the effect of suckling on a kid by a goat 
artificially infected with Malta Fever. 

The course of events is interesting both as regards the mother and the kid. 
The mother was inoculated subcutaneously with the contents of six agar culture
tubes of Malta Fever incubated for six days on 5th August '9'?, ~nd ag;!in with 
three and one half similar tubes on 4th September 1912. The results obtained 
by the agglutination test s are given in Table 6, in which is shown the correlation 
between the agglutinations of the whey and milk from day to day. 

This table teaches us that the milk as compared with blood is slQw to res
pond by development of agglutinating power to infection with Malta Fever. 
The variations too which occur in the agglutinating powers of blood and milk, res
pectively, do not seem, from a study of this single case, to run exactly parallel. 
We .shall refer again to these reactions under the head of practical tests for 
carners. 

We may say that the calJses of development of Ma1ta Fever in the carrier, 
the duration of the infection, the stage at which it becomes dangerous to man,. 
and the effect of the infection on the animal itself are all points still requiring 
further elucidation. 

(7). Practical tests for carriers.-Tne tests so far applicable are the blood 
examination test, the examination of 'milk for agglutinins, and the isolation of 
the organism in the milk itself, of these the blood examination test is not always 
easy to apply owing to prejudice against removal of blood. The occurrence of 
agglutinins in milk is a late phenomenon, and not al~ays present in marked 
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degree. The isolation of'the organism from the milk is a procedure reqUlrlng 
considera~le techni.cal skill an~ is scarcel~ to b.e regarded as offering much hope 
of a practical solut\('ln of the dIfficulty of Isolatmg the carrier. 

If a distinctly selective medium for the isolation of the organism from milk 
could be compounded, the procedure would be rendered less difficult. We have 
recen.tty tried ttu: ~ect of. us}ng a. high-titre serum on naturally infected milk and 
certamly had no dIfficulty 10 Isolatmg the Malta Fever organism from the deposit 
which formed. Then, too, it is possible that some form of cutaneous or ophthal
mic test,might enable us to differentiate the carrier from the non-carrier. We 

. are experimenting in this direction likewise. 

(8) Modes 0/ prevention 0/ Malta Fever.-The vehicle of infection for man 
being known, the carrier defined, and the cau!>e for maintenance in the carrier 
discovered, we should be in posc;ession at once of moues of prevention. The 
first two are practically known, the third requires investigation. 

(a) Prevention applied to the vehicle of infection. This means sterilisa
tion of the milk as regards the Malta Fever organism. Dalton 
and Eyre found that the Micrococcus melitensis was killed by an 
exposure of 57·SoC. for 10 minutes. They did not make their test 
with milk. Rosenau fdund that in milk most of the micrococci die 
at a temperature of S8°C. and all at 60°C. He concludes that a 
temperature of 60DC. maintained for 20 minutes is more than 
enough for sterilisation. 

We tested the point in the case of naturally infected milk by heating the 
milk up to certain temperatures and then allowing it to cool at room tempera
ture for 30 minutes with the result shown in the a~pended table. 

It may not always be practicable to carry out the sterilisation oneself, and 
therefore it would be is well to have some easily applied test which should afford 
evidence of the thoroughness of the procedure. The inspecting officer testing the 
milk ration for troops would find such a lest very useful. There eire many indi

. cators which may be usel for the purpose. Most of them depend in their action 
on the presence or absence of peroxydases i these ferments, ordinarily present in 
milk, are destroyed at comparatively low temperatures. Again we must be 
prepared to detect the addition of unboiled milk to boiled. The test which we 
have chosen and which seems to us to be the most practir.able is Soul's Ortol test. 

A quantity (10 c. c) of milk was raised in test t~bes to tempemtures 
of 53,63, 73, 83, and 93°C. and then cooled rapidly_ '1 he temperature of 
93DC. is the boiling point of water at the altitude of Kasauli (6,000 feet). In 
this test a dilute solution of Ortol in distilled water is made up fresh. A volume 
of this solution equal to that of the milk is added to each sample to be exa
mined, and then a few drops, usu.llly three, of Peroxide of Hydrogen. The 
result in the above experiment was that the milk which had been heated to 
93°C remained white. that heated to 83°C became pink, and those heated to 
lower temperature:> became instantaneously brick-red. 

As regards the addition of fresh milk to boiled milk, we found that a faint 
reaction could be obtained with the addition of one part fresh milk to nine 
parts boiled. 

(Q) Prevention applied to the carrier.-This means the elimination of the 
carrier from the supplying herd or the requirement of a certificate of immunity 
from any animal supplying milk. The tests which have been described in 
this paper would be those to be applied here, in conjunction of course with an 
inspection of animal or animals for the outward signs of infection. The special 
tests are essentially laboratory tests, and we have sought for a method by which 
these could be carried out even in a laboratory situated at some distance, a very 
common circumstance in India. - -We- are--srlll experimenting with this object 
in view, but we have found a possible means of getting over the difficulty in 
the use of chloroform. A milk. the whey of which gave an agglutination up 
to 1 in 32 with the Micrococcus melitensis was shaken up with chloroform 
(I part with 36 of milk) and corked. It was found that this addition of chloro-; 

gaSC '88 
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form did not interfere with the coa~ulation of the milk by rennet necessary
to obtain the whey, and when tested on the 2nd, 5th, 7th, and 13th days the 
whey of this chloroformed milk showed no change in the agglutination reaction. 
In obtair;ting the whey a minimal amount of rennet should be used as an excess 
as a restraining influence on agglutination. We used Cross and Blackwell's 
essence of rennet, and found that when one volume of this was added to sixty 
volumes of milk, the whey gave a positive agglutination of J' in 32, whereas 
when 5 and 10 volumes of rennet were added an agglutination of only I in 8 
was obtained in each case. 

The addition of chloroform in excess to milk will result in complete steri
lisation, but shqrt of this a point may, be found at which only inhibition of 
multiplication of organisms takes place. If this is so, it may be possible to 
send'samples of milk to a distant laboratory not only for the application of 
the agglutination test, but also for the recovery of the M. melitensis if present. 
We added one part of chloroform to 180 parts of natarally infected milk and 
were able to recover the micrococcus by plating on ordinary Agar 9 days later. 
We have also experimented with high-titre sera to see whether a specific 
agglutination Qf the Malta Fever organism in a milk containing it could not 
be brought about 111 this way. Such a method might greatly facilitate the 
recovery of the micrococcus in a contar,linated milk if it worked out satisfac
torily as in the following experiment :-1 volume of miJk and I volume of high
titre serum gave a sediment after incubation in a sedimentation capillary tube 
for I hour, inoculation of one loopful of sediment on an Agar slope afforded 
colonies of M. melitensis in pure culture. 

We have insisted especially on these tests for the detection of the carrier as. 
applied to fhe milk itself, because of their ease of application in a laboratory 
and because of possible difficulties in the way of obtaining blood from an 
animal. But when all is said and done, it must be confessed that the serum 
agglutination test is still the most effp.ctive means of diagnosis in our hands. 
We have hopes of improving the other tests and also of experimenting further 
with cutaneous and ophthalmic reactions. 

10 conclusion we may set down our ideas as to what might form fit sub
jects of ~nquiry in this disease. 

(8) Subject for enquiry. 

(I) Degree of prevltlence of the disease in man. 

(2) 
(3) 
(4) 

, 

Differentiation of carriers. 
Elaboration of tests for carriers. 

Exclusion of other modes of 
of milk. 

(5) Prophylactic measures, 

infection in man than by ingestion 

(6). Remedial measures, particularly the use of vaccines therapeutically. 
Finally we wish to express our thanks to Major W. F. Harvey, I MS.,. 

Offg. Director, Central Research Institute. Kasauli, for his help, also to the Officer 
Commanding. loth Lancers, for kindly allowing us to examine the horses of his 
regiment, and to Lieutenant Cunningham, R. F. A., for having taken and forwarded 
to us more than 200 samples of horses blood for examination. 
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1901 

1902 

·9°3 

190 4 

'9°5 

1906 

190 7 

1908 

190 9 

1910 

19 11 

7 

TABLE I. 

Slatemenlsho1lJing the incidence of Mediterranean Ft!1Jer. in the Indian 
Army from 1900 to 1911. 

Year. Number of cases. • Number of deathl. 

... 7 Nil 

6 Nil 

... 4 Nil 

8 Nil 

S Nil 

43· I 

... . .. 38 

••• 62 :2 

23 Nil 

13 2 

23 I 

... 24 3 .. 

NOTE.-Showing the stations in which Mediterranean Fever occurred. 

1900. 

Cases reported from Meean Mir, Peshawar, Datta Khel and the Malakand 
Field Force. 

19o1. 

Cases reported. from Ambala and Jhansi were confirmed at the Pasteur 
Institute, Kasauli. 

Two cases at Fort Lockhart. 

190 4. 

Case reported from Kita Drosh, Agra, and Rawalpindi b). These latter 
were diagnosed by the agglutination test. 

Cases reported from Rawalpindi (17. of which u were Sikh,s), Ferozepore 
(14), Multan (10) and Delhi and Amballa. 
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19°6. 

Cases reported from Ferozepore (22), Jhansi (4), Lahore Cantonment (4), 
Jullundur (3), Ambala, Delhi, Agra, Meerut and Edwardesabad. Of the 38 
cases reported in this year 32 were Sikhs. 

19°7· 

Cases rep-orte~ fr.om Rawalpindi (30, of which 28 were in one Regiment), 
1ullundur (7), Lahore Cantonment (4), Bannu (4), Ambala (5), Multan, 
Meerut, Kohat, Secunderabad, Fort Sande man, Fyzabad and Sialkote. 

1908• 
I 

Cases reported from Ambala (II), Sehore (2), Sialkote, Rawal Pindi,' 
Dera Ismail Khan, Multan, Jhansi, Kila Drosh, Chitral and Fort Lockhart. 

190 9· 

Cases reported from Dera Ismail Khan (7)~ Sialkote (4), Kita Drosh and 
_ Quetta. 

IglO. 

Cases reported from Peshawa~ (5), Lahore Cantonment (3), Jacobabad (3) 
and Nowshera (2). 

1911 • 

Cases reported from Delhi Durbar (g), Lahore Cantonment (6), Kohat (3), 
Poona (2), Jhansi, Bolarum, Secunderabad and 1dultan. 

TABLE 2. 

Showing the result of agglutination'tests M. melitensis obtained with blood 
serum of horses from 3rd Ammunition Column, Royal Field Artillery! and loth 
Lancers. . ' • 

Dilutions Serum ... ... 
F,equency , 

••• I ... 

Dilutions Serum ... ... 
Frequency ... ... 

... 0 4 8 16 

- 12 54 138 44 ... 

TABLE 3. 

... 
... 

. .. . 0 10 

... 36 41 

Grand Total 

of horses examined. 

32 64

1 

Total. 

8 Nil 256 

20 40 Total • 

16 2 95 

= 351 
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TABLE 4. 

~tatement showing answers received from 10 men taken by chance 10 each 
booP-37th Lancers. 

Composition of the troops :-R.-A. L.-A. Jat Sikhs. 

R.-B. Awans. 

L.-B. Tiwanas. 

R.-C. L.-C. Beloochis. 

R.-D. 

L.-O. 
Yusufzais Mohmands. 

Khalils, Bangashis, Afridis. 

Sources of Milk supply. 

i. Regimental Bazaar Halwai. His milk is supposed to be always boiled 
before issue. It is a mixed supply of Buffaloes' and Cows' milk. 

2. R. A. Bazaar Halwai. Doubtful Supply. Probably rarely boiled. 

3. Goat-herd who brought his goats past the lines every evening. 

Do tbey ever Dotbeyever Have they ever drunk 
Name of Do thet hke Do they drink it drink milk In drink mltk from milk obtained from 
Troops. md ? unbolled 1 the surroundlDJr theR. A. the goat·herd, 

Villages P Bazaar? source 31 

R.-A. ... Ves ... ... Sometimes ... No .. . ... No ... .. . In the cold weather, 
milk obtained from tblS 
man Was drunk by 4 out 
of tbe 10 men. 

L.-A. N' Ves ... ... Very seldom ... No ... K. No ... . .. The 10 men asked, all 
acknowledged drlokmC 
this milk but Deyer ua-
boded. 

Ro·B. ... Ves ... ... Very seldom . .. Sometimes on One out of the 10 Four out of the 10 used 
parades. did so. thiS mdk unboiled. 

L..B. 
. 

Ves ... Ves, frequently ... 3 out of 10 said lout of 10 did so Six out of 10 used tbi. ... . .. 
frequently. milk unboiled. 

R.-C. - Ves ... ... No ... ... No ... ... No ... . .. No. (The truth of these 
• . answers is doubtful) • 

L.·C. ... Vest but only No, but tbey do so Sometimes ou No ... .. . No. 
when boded. in their Villages. parades and man· 

muvres. 

R.-D. ... Don'tmucb care Don't drink it un. No ... 'K No ... ... Ves three out of 10 did 
for it and only 
wheu bOiled. 

boiled. but always boiled. 

L.-D. ... Don't care much Don't drink it un· No ••• . .. No ... ... Ves seven out of the 10 
for It and only boiled. did but always boded. 
wben boded. 

gase 
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TABLE 5. 

. Showing the result of agglutination tests M melitensis with blood serum 
of cows and buffaloes from Government Dairy, Laliore Cantonment. 

I.-Cows. 
, 

Dilution Serum ... ... ... 0 4 8 16 32 Total. 

Frequency ... . .. ... .. . 19 0 1 0 0 20 

\ 
II.-Buffaloes. 

Dilution Serum ... ... .. . 0 4 8 
.6 f 3' 

Total. 

Frequency ... ... . .. ... 16 :a 2 o 0 20 
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fABLE 6. 

History of observations on the inoculation of live Mmelitensis in the 
female milch goat, 

.:s co 

e .~ 
,. .. 

Date. S "" < 
18 '" e .2.: .. 

i-< IX) 

I----

4th August IglII .. , '" 102"11 2 

stb dItto ... ,,' -'03 2 

6th dItto .. , ' .. 103'4 2 

7tb ditto .. , , .. 104'5 2 

Stb dItto .. , .. ' 104'6 :I 

gtb ditto .. , .. , 10J 16 

lotb dItto .. ' - 104'1 40 

11th dItto .. , .. , 104'4 80 

utb dItto ... '" 1011'7 130 

~tb ditto ... ... 102'S 300 

14tb ditto .. ' .. ' 1011'6 400 

15tb dItto ... ... 10l'g 400 

16th ditto ... ... 101'8 400 

17th ditto ... .. , 101'6 400 

18th dItto ... ... 100'9 800 

19th ditto .. , , .. 103'6 800 

20th ditto ... ... 102'S 1000 

211t dItto ... .. , 103'6 1400 

22nd ditto ... ... loz'4 1200 

23rd ditto ... ... 101"6 Soo 

'4th dItto ... M' 101'2 Soo 

~sth dItto ... ... 101'8 800 

26th ditto ' .. ... 101'6 1000 

2,tll ditto ... ... 101"6 1200 

28th ditto ... 'N 101'6 1400 

29th ditto - ... 100"6 1200 

30th dItto .. , ... 10Z"6 1000 

31St ditto ... ... 10Z'I Poo 
1St September Igl2 - 101"6 600 

2nd 

3rd 

4th 

3th 

~th 

7th 

8th 

ditto ... 101"6 400 

ditto ." 101'6 400 

dItto .N tl03'3 600 

ditto ... :105'1 -dItto ... 105'6 400 

ditto - 103'6 600 

ditto .. 103'4 400 

-Inoculated with 6 Agar Tubes of M.m. 

t Inoculated with 31 Agar Tabes, 

t M. M. first isoIattd from the milk. 

.:s 
" ~ ,. .. 
"" < . 
>.c 
<>0 .c'-;;.-... 

0 

0 

0 

0 

0 

0 

0 

0 

2 

, 
2 

II 

.. 
4 

4 

4 

8 

4 

.. 
8 

8 

8 

8 

8 

S 

8 

4 

8 

4 

4 

4 

4 

4 

8 

8 

8 

,;, :. 
co .. . f 
.., .g ,. 

Date. .a 1: .. 
~ "" < < .. 

1~ >.c '" a <>0 
0 .... ~~ .. 
iii i-< 

9th September Igl3 , .. 103'S 600 8 

lotb ditto '" 10''-1 400 6 

11th ditto .. , 101'3 400 8 

ntb ditto .., 101'6 200 16 

13th dItto .. , 101'8 600 16 

14th ditto 101'6 Soo 16 

15th dItto .. , 101'4 400 16 

16th ditto ... 103'1 • 400 16 

17th dllto .. , 102'4 600 32 

18th ditto .., 103'6 600 3z 

19th ditto 1018 Soo 32 

20th dItto . .. 100'8 1000 3J 

21St dItto .., 101'9 1000 311 
22nd ditto ' .. 101"3 800 64 

23rd ditto ' .. 103'1 800 64 

24th ditto .. 102'8 1400 64 

25th ditto .., 102'6 1200 64 

26th ditto .. 102'4 1200 32 

27th ditto .. . 102'4 600 64 

2Bth ditto .. , 102'6 800 64 

29th dItto .. , 10l'S 1000 uS 

30th dItto , .. 104 6 1200 256 

1st October 19l2 ... '" 103'4 8eo 128 

2Dd ditto ... , .. 103'S 1400 64 

-3rd ditto ... '" 103'2 1000 64 

4th dItto ... .. , 102'g 600 64 

5th dItto .. . ' .. Ion 600 32 

6th d,tto . .. ' .. 1026 1200 u8 

7th ditto ... . .. 102'2 800 311 
8th dItto ... .., 102'1 1200 311 

gth ditto ... .. 101'9 I ZOO 311 
. 

loth ditto ... ' .. 100'6 1200 32 

11th ditto .N .- 103'4 1200 32 

12th chtto . .. . .. 103'1 1200 64 

13th ditto .. , ... 102'8 1400 16 

14th ditto ... , .. 10 3" 600 64 



ALL·INDIA SANITARY CONFERENCE-MADRAS, 
NOUEMBER 1912. 

ENTERIC FEVER IN INDIA. 

{All account to date oj tke results obtained jrom the practical worling of tht 
recommendations of the Enter;c F e'Der Research Committee oj th. Govertl
ment of India (1906-1908).* 

BY 

Majo, E. D. W. Cre,:, M.D., D. Sc., I.M.S., On Special Duty/or the Cholera 
En'lui,y. 

As it is now nearly five years since the Enquiry on Enteric Fever of the Gov
ernment of India completed its labours, it may be instructive and profitable to 
give a connected account of the results of the practical working of its main 
recommendations, more particularly as the subject of Cholera, the problems of 
which in many respects resemble those of Enteric fever, is being studied at pre
sent under the auspices of the Indian Research Fund Association. Before, 
however, taking up the thread of the narrative from the date of the cessation of 
the investigations, it will be convenient here to recall shortly the main points in 
the history of the research on Enteric fever in India. 

It was estimated that Enteric fever in India was responsible for an annual 
10ss of £230,ooo.(a) Hence if looked at from the commerCial point of view alone 
it was a subject which caned for the most careful investigation. Further it was 
then shown that,(b) II in spite of vigorous sanitary measures, a very real increase 
of the disease was taking place." 

Accordingly the Government of India in 1905 decided to undertake an en· 
-quiry into the causation of Enteric fever amongst the troops in India. I was 
selected by the Government of India, and deputed by the Secretary of State for 
India, in September 1905, to proceed to Germany to study the methods employ
ed by the German Government in the campaign against Enteric with a view to 
conducting an enquiry on the subject on my return to India. I worked -in 
Germany at the Keonig. Pro Institute fiir Infectionskrankheiten, at Berlin, with 
Geheimrat Prof. Frosch. I studied the problems also at the various special 
Institutes in Alsace Lorraine. where investigations on II Enteric carriers" were 
being conducted on a large scale. The results of my investigations were incor
porated in a Report to the Secretary of State for India3• 

On my return to India in February 1906, I was placed on special duty by 
the Government of J ndia to carry out an investigation on tbe causation of Enteric 
fever amongst the troops. Up to this date no scientific research had been made 
in India on the question of the Enteric It carrier." This enquiry lasted For two 
years (1906-08) j and during this period, working on the lines elaborated by me in 
my first report,(c) my colleagues and I carried out a large amount of research 
work on the etiology of Enteric. and, for the first time in India, the presence of 
Enteric" carriers" amongst the troops was demonstrated as well as their signific
ance in relation to the causation of epidemics of the disease. The results of this 
investigation were published by the Government of India at the end of the 
enquiry. (d)* 

~4) Enteric fever in India. Roberta-Thacker, Spink, Calcntta, 1906. 
"/6itJ 1906-
(6) Reports on the Methods employed in the campaign against TyphoId fever in Germany. Also Jour. R.A.M.C. 

Volume VI, February 1906. 
(c) 16i4. 
(Ii) Scientific Memoirs of the Government of India, No 3:1; also see Annnal Report of the SanitarJ Commis

.ioller with the Government of India for J!)06. page 16 onwards. 
.• The enquiry was carried ont ill India under t~ direction ~f Lieutenant·Colonel !>. Semple. R.A M.r.. 

(rettr~). with the assistance of Major E. D. W. GreIg. I.M.S, Lleutenant·Colonel W1vl~le Thomsou, I M.S .. 
C
a

aplaln9 D. Haney, R.A.M.C .. F. Norman White, I.M.S., aad C. Hodgsoa,I.M.S .. and ASSIstant Sutgeon Par .. 
am. 



Dr. J. C. G. Ledingham of the Lister Instit.ute o( Preventive Medicine, 
Londoo in his report to the Local Government Board of England on the 
Enteric'fever II carrier(a)1J says. in regard to this research, that, it is II perhaps the 
most thorough bacteriC!logical in!estig~tiol}. of typhoid conva~esce.nts hitherto 
reported." Still refernng.to our mv:e~tlgatlon he states ~egardlOg Instances of 
the infectivity of the II carner" that It IS "the most extensive work whIch has so 
far been done in this connection." • 

One of the main conclusions arrived at from our research work was that 
the convalescent enteric should be segregated and carefully examined bacterio
logically and not allowed to return to his regiment until he has been shown to be 
free from the B. typhosus. 

When toe research work ceased. ,the next phase of the problem was the 
elaboration of a means of applying the results obtained by our inquiry to the 
conditions met with in practice in India. This was solved by the Government of 
India giving effect to our recommendation to establish two Dep6ts for the seg
regation and investigation of Enteric convalescents, pne at Naini Tal (1908) for 
the troops of the Northern Army, and later, one at Wellington for the troops of 
the Southern Army in India. At these Dep6ts the convalescents are examined, 
on the lines laid down by our enquiry. by officers of the Royal Army Medical 
Corps in India, and good work has been done at them by D. Harvey, H. W. 
Grattan, J. L. Wood. R. W. Clements. J. W. Dawson and others. 

I propose to give the results of the working of these Dep6ts from their 
commencement to the present date in regard to their effect in reducing the 
incidence and mortality from Enteric fever amongst the troops in India. 
I have obtained my information from the various Reports. etc., published 
by military medical authorities in India. Thus Aldridge(h} writes II As regards 
the effect of this measure on the incidence of Enteric fever at the stations from 
which the convalescents came. it is found that the admissions for Enteric fever 
from all stations which sent convalescents to Naini Tal showed a reduction of 9 
per cent of the figures for 1907, while the remaining stations show an increase of 
26'6 per cent." This is a very significant observation j the stations which did not 
send their convalescents showed a marked increase of admissions for Enteric and 
served as a control to the stations which did and which showed a distinct reduc
tion in the admissions. 

In the Report(e) on the Health of British Troops in India in the year 1910, 
Colonel Firth. R A.M.C .• the Sanitary Officer at Army Head Quarters in India 
[now Assistant Director. Medical Services (Sanitary) India], writes. II The really 
remarkable diminution of Enteric infection among European troops in India 
during 1910 is difficult to explain by anyone condition. The weight of evidence 
points to the dominant influence of our present·day system of segregation of the 
infected, with the careful examination of all convalescents and their retention in 
the convalescent DepOt until found to be absolutely free from infection. It is 
difficult to appraise too highly the great part played by the two Enteric fever 
DepOts at Naini Tal and Wellington in controlling the disease." Grattan and 
Wooded) writing regarding Enteric in India state-

"The incidence of enteric which is becoming less and less each year, points 
to some condition or conditions at work which have a cumulative effect: we 
believe that these factors are in order of dominancy:-

J. Segregation of the convalescent enteric patie~t, until he is proved to 
be free from infection. 

2. The elimination of the ci Chronic _carrier." 

3. Inoculation 

4. General all· round improvement by attention to sanitary details." 

(/I) Report of Local Government Board on Public Health aDei Medical SubjectJ (Ne" series) No. 43. 1910. 

(6) Jour. R.A.M.C •• Volume XXIII. September 1910. 

<e> Report on health o! British troops in India in 1910 (quoted in IDdi&n Medical Guette). Decemher 191 i. 

(Il) Jour. R.A.M.e .. Volume XVII, Igu. 
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The following table shows the recent figures regarding enteric fever in 
the Army in India.{a) 

. 
Year. Average admission Constantly sick per Deaths per 1000. per 1000. 1000. 

1895'1904 ... . , . 22'3 3'31 5'62 

1905-19°9 ... ... 13'1 2'15 2'66 

1910 ... . .. ... 4'1 
t-

0'91 0'62 

Another important result of the investigation was the demonstration by 
strict scientific methods, that the disease called enteric fever embraced two 
other infections, produced by the B paratyphosus A" and B paratyphosus B., 
the former in our experience was the more common. 

On May 6th 1906 the B. paratypposus A was isolated by us (b) from the 
blood of a soldier in ,the Durham Light Infantry, and, for the first time in India, 
this disease was separated from enteric fever by strict bacteriological methods.(e) 
Since the discovery opened up the way for further investigation, a number of 
interesting observations have been made in India, particularly by Harvey and 
G rattan. (d) 

Firth(e) in a recent paper (September 1912) gives the following table:-

Number of case. of Nnmber of deaths Case mortality Year, enteric and para· from enteric and 
typhoid fever, paratyphoid fever. percent. 

1891 ... ... '" 2050 556 21'1 

1902 ... ... ... IOU 260 25'7 

1907 ... ... . .. glo 192 21'1 

1908 ... ... .. . 448 191 18'8 

Ig09 ... ... ... 639 113 17'7 

1910 ... ... ... 335 46 13'8 

19 11 ... ... ... 274 24 S'S 

In 1910, 39 cases, and in 1911, 104 cases of paratyphoid were diagnosed. 
Hence the figures in the above table, column 2, for 1910 and 1911 may be 
divided into 296 cases of enteric and 39 cases of paratyphoid for I~IO j for 1911 
of the total 274 cases only 170 were due to enteric and 104 to paratyphoid. 

(II) Lancet, December 23, 1911. 

(6) Scientific Memoirs, Government nf India, No. 32. Annual Report of Sanitary Commissioner with the 
Government of India for Ig06, page 16. 

(e) Scientific Memoirs, Government of India, No. 3.1. Annaal Report of Sanitary Commissioner with the 

Go,ernment of India for 19oti. Page 16. 

(d) Jour. R.A., M.C., Volumes XVI and xvn. 1911. 

(e) Indian Medical Gazette. September 1911. 



4 

It will be seen that although.B. paratyphosus A was first cultivated by us (a) 
from the blood of a patient in India in 1906, and the results published, it was 
not until 1910, 4 years latt!r, that systematIc blood. cultures were begun amongst 
the British Troops (b) a"s a means of, differentiating. this type of fever, but since 
the commencement of the use of this method of diagnosis the above valuable 
res~1ts have been obtain~d.. . 

~ Firth (c) states in a recent paper, September 1912, that since the opening of 
the ~nteric Dep6ts 1,229 cases' of enteric fever have been examined and 13 
cases of "chronic carriers", and 13 cases of "temporary carriers ", have been 
detected. Also 124 cases of paratyphoid fever have been investigated and i)ne 
"chronic carrier I' and 17 '~temporary carriers" have been found. He goes 
on t<> say, "Had the old .system prevailed and no Enteric DepOts existed, 
these 26 II Enteric carriers" would have gone back to their barracks at once 
on discharge from the hospital. The aftermath of cases from these 44 men, 
assumiI)g that each of them infected but 3 other individuah, amounts by the 
third 'generation to as many as 1,188 cases. From this point of view we 
attach the first importance to the existence of the Enteric DepOts and the 
elaborate technique toere carried out for the detention of potentially infective 
individuals •• , 

It may be asserted in the light Qf these results of the working, in actual 
practice, for a number of years of the recommendations for. the prevention of 
Enteric amongst the troops in India, based on our researches on enteric fever, 
that, on the whole, the conclusions arrived at in 1907 have stood the test of 
,time fairly well i and that their mortality has, not been unduly high i and, 
what from the practical standpoint, is the most Important, that the enquiry was 
worth, probably, the expenditure in money and time incurred on it. 

(a) Scientific Memolrs l No. 32. 

(b) Indian Medical Gazelte, 1911, September. 

(e) FIrth ibill. 
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