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ENTERIC FEVER IN INDIA.

A Repbrt of the enquiry carried on at the Central Research ,
R y Institute. s

.L.—INTRODUCTION.

HE enquiry with which this report deals was commenced in April 1906 at

the Central Research Institute ; it was conducted by Eieutenant -Colonel D. 'AU’

Semple, R.A.M.C. (retired), Dlrcctor Central Research ,nstitute, and Captain - ]

E. D. W. Greig, LM.S., who was placed on special duty ‘or the purpose. kogﬂq’
In December 1906 the services of Lleutenant-Colonfl F. Wyville Thomson, \

.LM.S., and in January 1goyj the services of Captain D. Harvey, R.A,M.C.,
were p]aced at the disposal of the Government of India (Home Department) for
employmentin connection with the enquiry. The services of Lieutenant-Colonel
Wyville Thomson, 1. M}S were replaced at the disposal of the Military Depart-
ment on the grd of Sejtember 1907. Assistant Surgeon Paras Ram, Captain
F. N. White, I.M.S., and Captain E. C. Hodgson [.M.S., joined the Central
Research Institute to assist in the er Juiry in January, August, and September,

1907, respectively. ¥

.. On July 19th, 1907%, Lleuter<nt-Colonel Semple proceeded on six months’

leave to England, and Captain,z. D, W. Greig, I.M.S., was appointed officiating
Director.

In the case of enteric; fg:\ er, as in the cases of Malta fever and malaria, after
the discovery of the ¢ ﬂsal agent, a considerable period elapsed Lefore any
important fact was addcd to our knowledge of the disease. During this interval
preventive measures had to be of the nature of general sanitary precautions. In
attempting to carry out such measures a large amount of energy became
dissipatud, because, until we have precise knowledge, it is necessary to guard
against every conceivable source of infection. Asmore knowledge of disease is
acquired the most usual source of infection becomes apparent and it is possible to
concentrate attention on it, with the result that preventive measures become more
effective and cause a marked reduction in the incidence of the disease. Clearly
ore of the most important questions to answer is: AWhere is the virus of the
diseasec stored in natu'e? Because if this is ascertained, we are able to explain
why disease persists from month to month and year to year, and it is possible to
direct measures against this receptor of the virus and thus prevent fresh infection.
The additions to our scientific knowledge of Malta fever furnish an excellent
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illustration of the above statements. After the discovery of the causal agent of
the disease it was, tntil very recently, unknown where the virus is stored and
how the disease is maintained from year to year. Consequentlw precautions had
tc be taken against every possible source of infection; the resuly being that
no appreciable progress was made in eradicating the dlsease. Fma{ly scientific
investigation determined the storehouse of the virus—the goat ; preventive
measures were concentrated on this source and a marked reduction in the pre-
valence of the disease resulted.” The case of enteric fever in India is similar.
The storehouse of the virus had not been determined by scientific investigation.
Consequently the persistence of the disease amongst the troops in the canton=
ments could not be explained. The origin of epidemics remained obscure and
was very rarely accurately determined. For the prevention of the disease
general sanitary mea. ures were adopted, but the results were not very satis-
factory. -*

Such was the position of the enteric fever problem up to 1902-03, when Koch
commenced his importat't investigations into the etiology and mode of spread of
enteric fever. The incidence of enteric fever in Alsace-Lorraine was much
higher than in the rest of Germany; consequently the Government requested
Koch to conduct an investigation into the causationgof the disease there.
During the course of the investigations of Koch and Froirh two very important
facts emerged—(1) that the saprophytic existence of the parasite outside the
body is very short, but (2) thatit lives "‘Qr prolonged periods in the body of
man after he had acquired immunity by an a’ack of the disease. That man, in
fact, is the storehouse of the virus, which he* .cil\lesemlnates in nature and so
infects susceptible individuals. This was a grew", advance, That the observa-
tions were correct was proved by the results obtain{"l‘ by preventive measures con-
ducted in the light of this discovery. = Enteric fever'was completely eradicated
from some villages where it had been constantly preseniy

The conditions as regards enteric fever in Alsace-Lorraine were very
similar to those met with in Indian cantonments. Further, the results of Koch’s
methods employed in his campaign against enteric were very satisfacory,
Accordingly the Government of India decided to depute Captain Greig, I.M.S.,
to proceed to Germany to study the methods on the spot.

In 1906 an enquiry into the causation of enteric fever in India was com-
menced at the Central Research Institute.

The problems to be solved were—

1. What is the natuse and duration of the saprophytlc life of the Bacillus
typhosus ?

2, What is the duration of the life of the Bacillus typhosus within ‘he
human host ?

3. How are epidemics produced ?
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These problems were attacked along certain definite lines We made a
number of observations on the duration of the life of the parasite outside the
human bod¥ in utine and faeces ; also in articles of clothing, ett., ‘and we found

‘that under natural Indian conditions the saprophytic existence of the parasxte

" . outside theghody is remarkably short. To ascertain whether the ‘B. typhosus

continues to live for prolonged periods inside the body of the host, we have
"madé obser¥ations for several months on mene rendered immune by an attack
of the disease We examined the urine and fzces daily. Our m\estxgatlons
have brought outthe important fact that a certain percentage of these immune
men harbour the parasite and continue to do so for months and probably years.
As a rule the bacilli are not excreted daily, but at intervals, which may be very
long, sometimes as long as three snonths.  In urine the bacllus is discharged in
enormous numbers, but in the faces the excretion of the by cillus may persist for
a much longer time. These men show no sign of dlseme and it is impossible
todetermine by medical inspection whether they are fre from infection or not.
In addition to those men who have become immune after a typical attack of the
disease (convalescents), we have found men, who have passed through an attack
so mild that they havegnot reported sick, harbouring the parasite; such cases
have been observed a}‘.ongst attendants on enteric fever cases (nursing orderlies).
These men return to ‘their regiments and become sources of infection. [t is
obvious, therefore, that there are scattered throughout the various units of the
British Army in India a number of g:m in whose bodies the virus is living.

During the course of the invg<tigation evidenceis being collected as to what
zxtent the natives of India harP ar the parasite. Amongst the Native troops
cases have been observed. A present the incidence of enteric fever amongst
the civil population is being fnvesngated However, the number of foci of infec-
tion anfong the British trjops in India is considerable and would account for a
large number of cases #1 enteric fever, if not fer all.

As regards the production of epidemics of enteric fever in India, a scientific

| study has been made of several of these and the results are fully recorded in this

report.  We have been able to show conclusively that when individuals harbour-
ing the parasite have to deal with food supplies they are capable of infecting the
foodand so produce epidemics. Kossel* of Giessen has recently shown that an
individual harbouring the parasite infected a milk supply and so produced a milk
epidemic. He very pertinently remarks at the end of his paper that the most
‘careful inspection of the dairy, its vessels, water supply, etc., will be vain if we fail
to detect an individyal harbouring the parasite who is employed in the dairy.
Hence great’'care is necessary in selecting the personnel of dairies, cookhouses,
etc., in geder to eliminate, if possible, individuals harbouring the parasite,

® Deutsche Mcd. Wochenschriit, No. 30, 26th September 1907 .
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As will be readily understood from the above observations, the recognition of
individuals harbouring the parasite is of great importance. This can only be
done by a carzfuk bacteriological examination of the blood, faces, and urine of
the individual. The technical methods are fully discussed in a previous report
and in the present one. '

Our investigations suggest the lines for the more effective control of the
disease. In the first place segregation of convalescents with careful bactetio-
logical control is essential. The bacteriological examination must be prolonged
and thorough, both urine and faces being examined for a considerable period.
The necessity for this will be seen from a perusal of our observations recorded in
this report. At present the examination is incomplete or not carried out at
all ; therefore a numker of men still harbouring the parasite are returned to duty.
This we have learnedfrom observations made on a large number of convales-
cents. In the next ;\s,‘ace the question of attendants on enteric fever cases
requires careful conside\xtion. For this purpose a special body of trained men
should be employed. The constant change of men from duty as enteric fever
orderlies to ordinary regimental duty as at present carried out is, as we shall see,
a means of propagating the disease. Lastly, the personnel of cookhouses,
dairies, etc., should be subject to careful bacteriologicgi control. As will be
seen in the report, the source of two epidemics of enteric fever in India has been
scientifically proved, and in both cases the infection originated from a cook
harbouring the parasite, who infected théfood and so occasioned the epidemic.
Food appears to be the most important chanrel of communication between the
harbourer of the parasite and the susceptible iﬂ_}ividual. This is readily under-
stood when we consider that articles of foodl,‘.,‘?.g., milk, form a favourable
medium for the development of the bacillus. Y

It will not be a simple matter to put into practicey the measures indicated
above, but they are founded on scientific observation, aid an effort should be
made to overcome the difficulties. These difficulties would be considerably
lessened by the concentration of the individuals to be examined at one or two
central stations with a laboratory suitable for undertaking the examinations
required. By such examinations, if properly carried out, individuals harbour-
ing the virus of enteric fever would be dstected and the number of fosi of
infection in the various units of the British Army in India would be diminished,
and so, gradually, a reduction in the incidence of the disease would be brought

about.

The literature of the subject is not dealt with in this report as a vefy
complete summary with references is given in the Annual Reports of the Sanitary
Commissioner with the Governnient of India for 1go5 and 1906, to whicii the
reader is referred.

g ——



" Il.—GENERAL SUMMARY. -

The enquiry has been carried out at Kasauli, which is a large convale:cen,t

‘ depbt for British trcops, at Meerut in Northern India, and Poona in Southern

zIndia. Meesut and Poona have large gamsons and enteric fever has been
prevalent in both. These three stations have afforded us opportunities for
investigating various problems connected with enteric fever.

In this report evidence is brought forward to show—

(1) That the bacillus typhosus continues to be excreted for long periods
in the urine and faces of a certain percentage of patients convales-
cent from enteric fever.

(2) That the number of bacilli excreted in the urine is very large.

(3) That the excretxon of the bacilli in the urine and/ feces is markedly
intermittent. . ji

(4) That the ‘“ chronic bacilli carrier”” exists in diﬁ_lferent units in India and
can cause epidemics and cases of enteric fever,

(5) That enteric fever orderlies may become * chronic bacilli carriers.”

(6) That entericqever is a septicemia from the outset of the disease and
that the r:l;ost accurate method of making a diagnosis is by blood
culture.

(7) That paratyphoid fever exists in India, but the number of cases is, in
comparison with infection by B. typhosus, small. The B. para-
typhosus A. (Brion- l"ayser) 1S a commoner cause of paratyphoid
infection than B. psraty phosu: B. (Schottmiiller) in India.

(8) That B. typhosus i ij present in the bile of cases of enteric fever in
very large nuxxgbers

(9) That in India t¥ saprophytic cx:stence of the B. typhosus outside
the human %ost is short.

In a previous report* the various methods employed in Germany for the
detection of “B. typhosus were described. In this enquiry we have used.
throughout the Drigalski Conradi medium for the detection of the B. typhosus.
In the course of our investigations we have found that better results are
obtalned in the examination of faces, if the fazces are diluted considerably
Drevnous to plating. When the sample of faces is received it is diluted about
20 times with sterile normal salt solution and carefully mixed in a conical
glass. The heavier material is allowed to settle to the _bottom. About two or
three hours after mixing 1 or 2 c. c. of the supernatant fluid is plated in the usual
manrer,on three large Drigalski Conradi plates, The B. typhosus was more

* Report on the methods employed in the Campaign against typhoid fever in Germany, by Captain
E. D. W. Greig, LM.S.
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frequently detected by this method than when a more concentrated solution of
fzeces was used. For the examination of the blood we have used the bile-
glycerine-peptoiie medium (Conradi) and have found it very aseful. This
method has greatly simplified the technique of blood culture. About 20 c.c. of
this mediumi is placed in a bottle (30 c.c. capacnty), which is closed yith a rubber, *
cap, sealed with paraffin. Five c.c. of blood is taken, with sterile precautions,
from a vein at the bend of elbow and, at once transferred to the=bile; this is
done by simply passing the needle of the syringe through the rubber cap of the
bottle and the blood is injected into the bile, the small opening in the cap being
closed by heating the paraffin with a match. The bottle is returned to the
laboratory, and after incubation a small quantity is plated on Drigalski plates,
The initial procedure can be very easily carried out in hospital and in the early
diagnosis of enteric fever cultivation gives mare satisfactory results than the
Widal reaction.

It may be convenint before entering into details to summarise briefly the
results obtained during’the course of the enquiry.

In elucidating the problems connected with the propagatlon of enteric
tever certain facts connected with the disease process require careful attention.
The results of a series of blood cultivations have shown/#hat the typhoid bacillus
is found in the blood stream during the first days of the disease.* In our
experience the bacillus is seldom found in the fzces at that stage and there are,
as a rule, no intestinal symptoms. It is probable that the bacillus gains an
entrance to the blood stream from one point in the alimentary tract and it is only
when it enters the blood stream that the clint: al signs called enteric fever begin
to manifest themselves. The point of entry mi : be high up, e.g., the tonsil or
low down, below the stemach. The bacillus, as ‘g rule, after circulating in the
blood for a time begins to deposit in some or 4 of the following organs;
skin causing the rose spots; kidneys, causing bacillfnia; liver producing infec-
tion of the bile ; the Peyer's patches leading ultimately to ulceration; and in
other organs. From the point of view of the propagation of the disease the
most important deposits are those in the kidney, liver, and Peyer's patches; ard
probably, of these foci those in the kidneys and liver play the most ‘importan:
role in the propagaticn of enteric fever. The urine and the bile become infected
from the deposits of bacilli, and as both are excellent culture media for the B
typhosus we find bacilli present in both bile and urine, in a high percentage ot
cases, in practically pure culture, In a certain number of cases the bacilli persst
in the bile or urine for munths and in some cases for years after the patients
are perfectly well. The patient becomes in fact a reservoir of the parasite, which
he sheds in enormous nembers into the external world in the urine andvfaeves, ' In

® Vide Table 11, page 107, Appendix of this report.
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Germany such an individual is called Basillentriger. In English the most
suitable eQuivalent is “bacilli carrier.” Thes.e ‘“bacilli carriers”’ have at some
time previously pa%sed through an attack of enteric fever ; it may besan ordinary
- severe attack or somild asto have passed unrecognized. The detectmpn dJf

.  these “ bacilli carriers " is most important, as round them, probably, ehinges the
Svhole proble?'n of the prevention of enteric fever. Unfortunately their detec-
tion i6 an extrgmely difficult matter and requires _for its successful accor.nplish-
ment specially skilled observers. Experience has shown that it takes several
months to tramm a worker to become really efficient in the detection of
B. typhosus in the excreta: for ordinary workers to express an opinion on the

X presence or absence of B. typhosus in the fzces, particularly, is not only useless

buf, as a rule, misleading. The difficulties are further increased on account, as

we shall see, of the very intermitjent discharge of the bacilli in the urine and

faeces. In one case in whish daily observations were mad.ff the urine remained
» sterile for 2 month and then there was a sudden output of Vacilli.

" The observations recorded in the present report have been made chiefly

amongst British troops, but a certain number of cases of enteric fever amongst

. Natives have been studied. That the disease occurs in Natives of India is
definitely proved. We ’ave examined the urine and fzces of several Natives,

. and found that they alsd continue to discharge the bacilli after freedom from

- . fever and all other signs of disease. Such individuals if employed in connection
with food supplies would be a source of danger.

SR A question of considerable importance, but one difficult to test by experi~
ment, is, whether the European is infecting the Native or wice versé ? Certain
facts tend to support the formersiew. The incidence of the disease amongst
Natives in jails is low, whilst /imongst Natives in contact with large European
communities with a large nué)er of British troops it appears to be higher. We
are at present endeavourigd to collect more pgecise details on this important
subject, and the results will be set forth in a future report.

. .Ill.—OBSERVATl(;NS ON PATIENTS CONVALESCENT FROM

? 3 . . ENTERIC FEVER.

The observations on convalescents were made at Kasauli, because it is a
4 l?.rge convalescent depét for Northern India and supplied us with a considerable
. amount of material for investigation. We have examined this year 86 convales~

* cents and-found ten excreting the bacilli either in the urine or faeces for periods
longer tham six weeks after freedom from fever. If a convalescent continues to
excrgtg the bacilli for longer than six weeks, the German workers regard such an
individudl #5°a “ chronic bacilli carrier.” So that in our observations we had
116 per cent. of ‘“ chronic bacilli carriers ” amongst the convalescents. Some
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of the patients st:ll continue to excrete the bacilli, months after freedom from
fever. 3

Some of the observations on the urine and faeces were commenced on the
admission of the cases into hospital and kept up daily throughout the disease
and for several months after freedom from fever. We have thus accumulated a.
arge number of facts on which to base conclusions. c

In regard to Natives of India we have examined the blood, urine, and f=ces
of several cases of enteric fever in Natives which came under our observation at
Poona and elsewhere. It will be seen that they continue to discharge the
B. typhosus in the urine and faces after all signs of the disease have dis-
appeared. : ,

The results of the daily observations en the patients convalescent from
enteric fever, both Europeans and Natives, are chown in Table No. . of the Appen=-
dix. Particular atter.tion is directed to this tahle, asit is the record of numerous
observations which preve that a certain percentage of immune ind viduals har-
bour the parasite for a very long time.

In discussing the results obtained by the above-mentioned observations the
points may, for convenience, be considered under the following heads ;—

(@) The number of bacilli excreted in the urine.~-It will be seen from the
counts which are given in the table that in some cases the bacilli are excreted in
enormous numbers, as many as 100,000,000 in each c. c. of urine and the men at
the time showing no signs of illness. The urine in many cases is a pure culture
of the germ. The danger of such an individual infecting food supplies, etc., is
very great. He is acting as a reservoir of thq\l parasite and he may continuestc
do so for months. \

(b) The marked intermzittent character of the excretion of the B. typhosusin
the urine and feces of patients—This important fit has emerged in the course
of our observations. Its practical significance is vary great, because if the
urine and feeces were examined once, twice or even twenty or more times during
the bacilli-free interval a wrong conclusion would be arrived at and a man stiil
infective would be returned to duty. The rule in Germanyisto éxamine a case
three times after freedom from fever at intervals of ten days, and if he is found
free from bacilli at the last examination he is discharged from hospital.. From
the above observations it is seen that this examination is not sufficientl;
exhaustive. It becomes, therefore, a matter of great difficulty to determine
when a case is permanently bacilli free. In case No. 3 it will be seen that the
urine was examined on the 7th August 1907 and found to contain bacilli, It was-
examined every day after that with negative results yntil 8th September 1907,
thirty-one days after, when bacilli again appeared. If such a case had béen exa-
mined on any of the bacilli-free days he would have been regarded as permanently
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free and discharged' This fallacy is to be carefully borne in mind by those
engaged in such investigations. The examination of the facts shows that the
discharge of bacil® has the same intermittent character. In c#se «No. 7 the
fzces were examined on 12th and 13th August 1907 and the presence of $acilli
det mined ; aally examination showed the absence of bacilli from the fz=ces until
She 2ath August 1907, fifteen days after the last occasion on which it was found
Again-in casg No. 12 the faces were examiped gp 31st July 1907, and found to
contain bacilli and after that remained negatxve until 6th September 1907. Also
in case No. 3 the fzces were. found to contain B. typhosuson 6th August 1907
and remained negative till 21st October 1907, an interval of seventy-five days.
The most reasonable explanation of the intermittent character of the excretion of
bacilli in the urine and faeces is that the urine in the urinary tubules becomes infect-
ed by a focus of bacilli in the kidngy and the bacilli continue to cultivate them-
selves in the urine fora time, but are finally washed out by ffesh uninfected urine,
When anothet focus again infects the urine the process is repeated. So long as
the bacilli in th: focus are cut off from the urine a bacilli-free interval results. Ina
certain number of cases infection of the urine never occurs. As regards the
occurrence in the faces we know that the bile in cases of enteric fever
contains practically a a.lre culture of B. typhosus. The bile is infected by
bacilli lying in the deposits in the liver. The bile and its contained bacilli obtain
an exit into the external world 7@ the intestinal tube in the faces, All the
evidence is in favour of the liver and bile being the reservoir which supplies the
intestine with bacilli. So that the two great storehouses of the bacilli in the
o ghronic carrier ” are the urinary and biliary organs. It is noteworthy that the
bile and urine are both excellentsculture media for B. typhosus and the bacillus
finds in these fluids far more jivourable conditions for its development than it
does outside the body. As v!shall see later, the extra-corporeal existence of
the parasite under natugal Indian conditions .IS short as compared with that
inside the body of the host.
* (¢c) The absence of the bacilli from the urine and faces throughout the
whole course of the wnfeciton.—In case No.8, Mrs. W., which develdped in
&Kasauli, 2 blood culture was made on 19th July 1go7 and B. typhosus obtained.
Examigation of the urine and feces from 20th July 1907 te 20th September
4907 was made nearly every day and the bacilli never appeared on a single
‘occasion in either the urine or faces.

o " Thig was an example of a pure septiczmia throughout the whole course of
the'diseas; and convalescence, and i1s of interest on shat account. From the
pomt of*view of prevention of the spread of the disease this case had no great
sigmﬁéanc;‘, because the baciili were never voided into the external world at
all. They,could only have escaped with the blood, e.g., by being taken up

by a blood-sucking insect.
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(&) The action of urotropsne on bacilluria.—An impottant practical ques-
tion requires to be enswered. Can urotropine be relied upon for the permanent
cure of typhpidsbacilluria? The results of our observations hgve shown that we
canno¢ depend on urotropine for the permanent cure of bacilluria. .

rotrapine or hexamethylene tetramine is soluble in water 1—1 with
alkaline reaction, in alcohol go per, cent, 1—8, almost nsoluble%n ether. It*
acts by liberating formaldehyde in the urinary passages. < £co

A study of cases Nos. 1, 2, 4, 7, 12, and 14 in Table No. 1 of the Appendix
shows that although urotropine was given in full doses yet thesbacilluria was
not in any way checked by its administration. Fdrther, in case No. 3, S., to
whom no urotropine was given, the bacilluria ceased spontaneously and the
urine remained bacilli free for a long time. The same fact is observed in other
cases when the patients received no urotropine; The probable explanation of
the failure of urotropine to check the bacilluria permanently is, that the form-

aldehyde acts only on the urine in the urinary passages, but does not reach the .

bacilli in the deposits in the substance of the kidneys. The practical conclusion
to draw from these observations is that urotropine cannot be regarded as an
effective agent for permanently destroying bacilli in the urinary organs.

(e) Those convalescent after enteric fever actWas reservoirs of the
parasite.—We see from the above observations that a fairly high percentage of
the cases which recover from enteric fever continue to harbour the bacilli
although they themselves appear perfectly healthy. It isimpossible by any
ordinary medical examination to say when a man is free from bacilli. As a

. . . . .
systematic examination of the faces and urine of convalescents has hitherto not
L]

been carried out in India and as our observations have shown that the bacilli
continue to be voided intermittently in the uripe and fmces of a certain
percentage of convalescents for very long periods,\nere must be a considerable
number of such * carriers” scattered about in various yits of the British Army
in India, and we have in this fact the explanation of the persistence of the
disease in spite of vigorous sanitary measures taken to destroy the germ in places
outside the human host, As we shall discuss later, the saprophytic existenge qf
the bacillus typhosus outside thc; human body under natural Ihdian conditions 15,
a short one. Hence we see that for its continued life a host is necessary, and it
finds in certain parts of the human body a nidus suitable for a prolonged exist-
ence. An epidemic of enteric fever is determined by bringing a :
carrier” in contact with some form of food su
enquiry it is impossible tostrace such an epidemic to its source. We see, there-
fore, the very important réle which the “ bacilli carrier "’ plays in the ;‘)mductmn
of epidemics in India.

We must regard flies, dust, milk, etc., as being merely cbam.le‘ls of com-
munication of varying significance between the “carrier” and the .uninfécte.d

“bacillus*

PPIy. By ordinary sanitary =
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individual. Hence the great importance of concentrating attention on the
“ carrier, ” whether he is a sick man or apparently healthy, in all measures for
the prevention of énteric fever.

We pass to consider next—

$ \

IV.—THE EVIDENCE IN FAYOUR OF EPIDEMICS OF ENTERIC
FEVER BEING CAUSED BY THE ¢“CHRONIC BACILLI
CARRIER.,”

In most epidemics of enteric fever it is difficult to show conclusively what is
the source of infection.

Up to the present in India there has been a good deal of mystery surround-
ing the persistence of this diseas¢ in Indian cantonments in spite of vigorous
sanitary measures. In the light of scientific research the mystery surrounding
tke subject becon es dispelled and the whole question is placed on a sounder
basis.

The evidence brought forward in support of the statements in this section is
based on the results ofgscientific investigation. The blood, urine, and fzces of
a large number of apparently healthy people were examined several times, in
order to determine the presence or absence of a ““ carrier” amongst them, Hence
the cbservations may be regarded as being as complete as it is possible to make
them in the present state of knowledge.

A study of several epidemics was made to ascertain the source of the infec-

" tion, and the results of this enquiry wre stated below.

(2) An epidemic in a detachment of the Bedfordshive Regiment at
Kasauli.— During the month/cf August 1907 five cases of enteric fever occurred in
this detachment. Four of these were admitted into the Station Hospital, Kasauli,
and were proved by culfivations made from thetblood to be infections caused by
bacnl]us typhosus. One man of this section left Kasauli on g1st July 1907 and
was, admitted into hcspltal at Jhansi on 2nd August 1907 for enteric fever,
having, | undcubtedly, become infected at Kasauli. So that five men of the
"detachment of Bedfords acquired the infection _about the same time in the same
place.” The disease did not extend to any of the other units. We had, therefore,

"to deal with an epidemic localised to one unit.

The cases occurred in two barracks, Nos. 12 and 13, in which the detach-
ment of the Bedfords was quartered. Each barrack is divided into four
wards. 7 he cases did not occur in one of the rooms of the barrack, but each in
d;ﬁorf\mt rooms, so that there was no direct personal communication between the
patients.’ “ These two barracks were supplied with focd frem a common cook-

nouse ard they had a commen latrire and urinal,
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A careful sanitary inspection by the Senior Medical Officer was made to
determine the.origin of the epidemic. As the cases were confined to this
detachment the’general water and milk supply could be elimindited as factors in
the causation. It was considered that the men might have contracted the infec-
tion at one of the religious institutes. The evidence supporting this hypothesis,
however, was not very satisfactory.- The source of the epidemic remained
-obscure.

In order to determine scientifically the origin of the epidemic a systematic
examination of the blood, urine, and faces of all the cooks and * contacts” of this
umt was made. The examination of the urine and faces of each individual was
repeated at least twice. The result of this long series of repeated observations
proved that a cook of this detachment (Pte. 4805 G. W.) was excreting
bacillus typhosus in large numbers in his feces. This man was in fact a
“ chronic bacilli carrier.” None of the other contacts were found to be ex-
creting B. typhosus in the stools or urine.

The distribution of the disease suggested that the source of infection was in
the food supply of this unit. The disease did not spread from man to man in
one room, Had this been so it would have indicated"that the infection was
spreading by direct personal contact. On the contrary, with the exception of
one room, not more than a single case occurred in each room. Hence the
working hypothesis, which agreed best with all the facts, was that some indivi-
dual dealing with the food of the unit in the cookhouse was a * chronic
carrier.”  The detection, therefore, of a ““ carrier” (Pte. W.) in the cookhoyse
fully substantiated this hypothesis and satisfactorily explained the origin of the
epidemic which would otherwise have remained in complete obscurity. An in-
teresting feature in this epidemic was that the Native element could be completely
eliminated as no Natives are employed in the cookhouse of the unit;

The information of the discoyery of this “ chronic ycilli carrier  was e
to the Senior Medical Officer, who at once segregated him. The result was that
no further case of enteric fever occurred in this unit, Ifthis man had continued
at duty in the cookhouse it is. almost certain he would have infected anbther
series of men. As we have observed in other cases, this man'excretes the bacillr
very intermittently. If we had been content with one examination of the fzces
only, he would not have been detected. Our previous experience, however,
indicated the great importance of making repeated examinations.

A careful enquiry was made into the past and present history of this
“bacilli carrier.” No. 4805 Private G. W., E. Company, Bedfordshires, has a
total service of thirteen years and eight months and eleven years eight*months
in India. An examination of his medical history sheet shows that. he has no
entry for enteric fever, but at Ferozpore he was in hospital seventy days from
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31st December 1897 to 1oth March 1898 for 242 Ague described as “ severe.'’
He was admitted to the Mooltan Hospital for forty-two days for 799
Abscess. describéll as “ severe,” from 23rd May to 3rd July 189y. The next
éntry is at Dalhousie for 242 Ague for twenty-three days, from 3rd October
,to 25th October 1900, andis described as “mild.” The only other admis-
sion after this is eleven days for 1432 Conjunctivitis catarrhal acute at
Mooitan fron: 1st to 11th March 19o1. He never acted as a nursing orderly.
At present he looks the picture of health and has no sign of disease. In
reviewing this case the occurrence of a past enteric infection has to be
considered. The entry of seventy days for ague of a severe character raises
the question as to whether or not this was an unrecognised typhoid infection,
The admission into hospitai a year later for severe abscess is noteworthy, as
suppurations following typhoid infections are not very uncommon and the pus is
often found to contain a pure culture of typho:d bacilli. If the infection was
enteric fever, he has been a “ bacilli carrier ”” since 1898, nearly ten years. His
Widal reaction to Bacillus typhosus is similar to that found in many convalescents.

The following taE&le shows the result of the Widal reaction to Bacillus
typhosus and the presence or absence of Bacillus typhosus in the faces and urine
of No. 4805 Private G. W., E. Coy., 1st Bedford Regiment :—

N 'ff;?,"f,'}?:sf,‘; il BaciLLus TyprOSUS 1IN
Number, rank, name
Date. and — ——
Regiment,
=0 40 Faeces. Urine,
August 1go7 | G. W, of 1st_Bedford
Regiment, E! Coy, &
gh . . + e .
d Bthewe o
19th . . serees [ s L 4+ =
4
.
Zsth . A 1 0 o) e " + -
7th . &% seaes =
st TN Al it i ‘ o -

* For explanation of signs used, vide page 49, Appendix of this report,
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|
= |  WIDAL REACTION TO BacILLUS o
i TYPHOSUS. BACILLUS TYPHOSUS IN
= Wumber, rank, name 0
Date. w and * ® >
J g Regiment, i I 9
=2 © Faces, Urine,
b2 , SNA, , q
August 1007 | ’ ; o o
20th . F i S : = — At
| |
3oth . | ircse l - o | —
aist o .| Ao ,’ P p e e s
September l‘
st ., . Raexae i =tal S
2nd . ’ ...... ' J s
| |
3rd . . l ...... é . + =2
Dctober ‘ l
2nd . Ao AR N YN S =
!
1oth . M ey PRGN | .l y (] —_
November "
y 17 <] sedved | e t’ -+

The following table shows the cases of enteric fever which occurred in the
detachment of the 1st Bedford Regiment at Kasauli and Jhansi and the result of
the examination of the blood :—

3 3 Number, r.-:ink, name Date of admission
Serial N 5 Baci 3
e g Rc:'?ment. hosgiml. Date of observation. aullugllo);%lzosus o5
1 8367 Pte. B. F., 1st Bed-| 6th August 1 A rath
s ’ 907 W August 1go7 . + (
2 8173 Pte. H. I.., 1st Bed- | 10th do. . | 20th do : =
fords. 3 X o3
3 7003 Pte. J. D., 1st Bed- | 12th do. . f
fords, : Lo & \ R
{ .
4 |B808g Pte, G: S, 1st Bed-| 18th do, .| 20th do i
fords. ? y v b g
5 | Pte. F, 15t Bedfords .| 2nd do. Not examim;,d 5
at Jhansi, i 1

20
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The following table shows the result of the examination of the blood, urine,
and faces of the healthy men (cooks, enteric orderlies and c0ntacts) of the 1st
Bedfords at Kasauli :—

? I BAciLLus TyppoOsSUS ;u
: Des'x‘g.;:l;tt:;n of Tﬁl:l -{::fln. Widal rt;aycpt‘i‘n:;; ‘:: Bacillus -
individuals: ‘ > | ined. . Urine, Faces.
: | ——
Cooke ™ - PR T | NG e 1 Man complete 1—8o -1 5 Negative .| 4 Negative,
| 2 Men »  1—20. ! 1 Positive.
1 Man ) 1—10. i
' I , noreaction.
N;rsing Orderlies . l 3 3 1 Man complete 1—10 . | 3 Negative . |3 Negative.
1 3 "2 Men no reaction. |
Enteric Contacts . | 34 34 2 Men complete 1—40 .| 34 Negative . |34 Negative.
l 8 9 I—J0. f
I | 24 ,, NO reaction. :I

The following table shows the characters of the organism se;;arated from
the stools of Private No. 4805 W. G., E. Coy., 1st Bedfords :—

| i | MITITE
o o 8 2
g | o i = )
| g = 3 = ) ORA
| [~ - ; - = = ; 08
b ) £ 9 2 ) & | = 28
o s | & A e e ] N S 8 o
| & ] g B | = pogctGhs ) g -
| g o ! [ - w o 3 w w = é EE
o = c 8 = = = = = £ =g EZ
= s - o3 = = E E E = = =g
= E B ) = e v - = o T 52
== (@) i (&) (-9 ) A s a3 e N = 7
= |
5 - S . |
3 e .. | & 1 o
— | Il - ‘ .
= 2 | & | to
& ee |v“ | = |
& =26 b= = T ‘ Z [ 2
2 : : 2
e 25 5 S5 = a 1 t |
T Egﬂ - =k E EL ¢ | %.21 -
o o s | <
P L& E Ea ° = & .‘-:, ; -
L5 | e | Ee aghalinha 2 a ) I R
F fe o S EREE R BN R U 8
S O b .90 oS 5
n- < =] (&) = [ 7 Zall it o z LS
|
= ’
= £ 5 [ "
21 .—,, g A
? 3 = § ' < o : §
S | 28 | 8 = 4, iR z | &
4= = = - < - P |
oot £ = >
= O‘(‘: -E ,‘,‘.’-5 PR ! a - & g —
133 E ] -z B | c Y ol k %
2 b= 25 =€ gl = S0 = Z I
sEdhze | Bg | 22| ¢ | 3| & =2 =
'g."‘_ -'79 'Q'E - < A o -s c S ! £
= Sd 25 BE oo e -] 5 &
O~ S b c 8 o3 S | o© o () &) L S
‘B = =, (&} o] z Z [
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The result of this investigation has thrown a flood of light on the source of
this epidemic. It*would have been impossible by ordinary sanitary inspection
or enquiry o have arrived at a correct conclusion. It fufther demonstrates
that tfle “ chronic bacilli carrier ” can produce an epidemic of enteric fever,  ©

<

(2). Zwo cases of enteric causedby a “ chronic carrier. ?—In'July 1906 a
boy (Joseph T.) was admitted to the Station Hospital, Kasauli, frop: the married
quarters, suffering from enteric fever. Later in the month a next-door neighbour
of this family, Mrs. C., was admitted for enteric fever. In Both cases the
Bacillus typhosus was recovered from the fzeces. Tn order to trace the source
of these two cases the blood, urine, and faeces of all the members of the T. family
were examined. The result of this investigation showed that Mrs. T., the mother
of the first patient, was excreting bacilli in her fzces. The Widal reaction to
Bacillus typhosus was complete in 1 in 8o dilution.e Mrs. T. was a © chronic
bacilli carrier.”

A careful enquiry was made into her previous history. She had never
passed through a typical attack of enteric fever. About two months previously
she had been sick for a few days, her symptoms beigg diarrhcea and fever.
At the time of examination she looked perfectly healthy

The following table shows the result of the examination of blood, urine, and
feeces of the abovementioned cases of enteric fever :—

WibaL reactiON, “ BACILLys TypHOSUS 1N
L . C
| |
| Clinical
NAME, Age. diagnosis. Bacillus Bacillus } ReMARKS,
typhosus. parat)i"phosus Faces, Urine,
4 o
6 > |
n_——}- Y ATSA. Lo O S S
[T, J., son of Sergeant 1o | Enteric .| t—100, com- Present, ord Absent th <
- Royal Welsh | 3— plete  posi- July 1906, Sept'crr.lsycr
Fusiiiers, L tive, 2nd 1900,
July 1906, Absent, 1oth
August 1006, ®
| | | Absent, th |
’ | September |
' 1606,

C., Mrs, wife of 40 |Enteric .l 1-200, com- Negative, r4th Present, 2oth! Absen 2oth| N ived
Sub-Conductor Cs ‘ 5 plete  posi- uly 1906, August 1906, Augusti 10086, E? .ug. l:::l::
S. & T. Corps. i | tive, jath | ‘ uarters  to

July 1905, Absent, goth Absent, soth rs, T, “La-
August 1906, | Auvgust19o6,| cilii carrier,”

and ass~ciat-

ed with Ler,*




7

The following table shows the result of the examination: of the blood, urine,
and fzces of the healthy individuals :— Y

L4

y
WIDAL REACTION. B. 1YPHOSUS. ’ ?

,,
NAME, B et R‘am\nxs.
B & | B.typhosus. ciles B

I':,a:ccs. Urine.

v o a " ] 3 F
1. L. Corp. T.|Negative, 3rd | Negative, 3rd - — The T. family arrived
& 2 July 1906. rd July 1906. | 3rd July 1006. | Kasauli 26th April
gnatt)hcr of pati-| July 1906 3rd] 1906. Mrs, T. had
5 an attack of diar-
rheea for several
days from 7th May |
1906. She was in
o close contact with
¢ the boy T., who
developed enteric |
about the end of
June 1905. She

, was a  “bacillus
carrier.”
2, Mrs. T. | Positive,1—8o.] Negative, 3rd | Present, Sth
(mother). Complete, 3rd | July 1906. July 1g06.
July 1906, Present, 1gth
August 1996.
Absent, 3oth | .
<) August 1906,

. ’ : -— —_ Mrs. C. was a next-
3. Thos. T.)Negative, 3rd | Negative, 3rd rd July 1906. | 3rd July 1906.| door neighbour
(brother). July 1900. DRy I9e0: 3rd July R ey of Mrs. T.aﬂgd had
associated with her,
Mrs. C. developed
enteric about the
beginning of July.,

. Jos. T. (brother) | Negative, 3rd | Negative, 3rd = —
Edor 18 July 1906. July 1906. | 3rd July 1906. | 3rd July 1g06.
Negative, 30th
August 1906.

There can be little doybt that the mother, Mra T.,a “ chronic bacilli carrier,”
infected her son, with whom she was in very close contact. Further, her relations
with her next-door neighbour, Mrs. C., the second case of enteric fever, were
intimate, This observation again shows the important part which the  chronic
cacrier ”” plays in the propagation of enteric fever, : ;

(3). A “chronic bacillus carvier * in the Scottish Rifles (Cameronians)
and in this unit a considerable number of enteric fever cases occurred.

In examining a large number of healthy soldiers at Meerut, from the differ-
ent anits stationed there, one man was found to be excreting Bacillus_ typh?sus
in cousiderahle numbers in his feeces. He belonged to the Scottish Rifles
(Carﬁeronians) and had been a nursing orderly on enteric cases. He had never
suﬁeréé fiom enteric fever. It wasa l\ote\vPrthy fact that seven out of t.he ten
cases of acu‘e enteric fever which we examined at Meerut came from this unit

' D
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The result of this investigation has thrown a flood of light on the source of
this epidemic. Itewould have been impossible by ordinary sanitary Inspection
or enquiry £no have arrived at a correct conclusion. It fufther demonstrates
that the “ chronic bacilli carrier ” can produce an epidemic of enteric fever,

C

(2). Zwo cases of enteric causedby a “‘chronic carrier.”—In'July 1006 a
boy (Joseph T.) was admitted to the Station Hospital, Kasauli, from the married
quarters, suffering from enteric fever. Later in the month a next-door neighbour
of this family, Mrs. C., was admitted for enteric fever. In Both cases the
Bacillus typhosus was recovered from the fzces. ‘In order to trace the source
of these two cases the blood, urine, and fces of all the members of the T. family
were examined. The result of this investigation showed that Mrs. T., the mother
of the first patient, was excreting bacilli in her feces. The Widal reaction to
Bacillus typhosus was complete in 1 in 8o dilution.e Mrs. T. was a chronic

bacilli carrier.”

A careful enquiry was made into her previous history. She had never
passed through a typical attack of enteric fever. About two months previously
she had been sick for a few days, her symptoms bei{gg diarrheea and fever.
At the time of examination she looked perfectly healthy.

The following table shows the result of the examination of blood, urine, and
faeces of the abovementioned cases of enteric feyer :—

‘ ‘ WinaL rReacTiON, ‘ BacCiLLus TypHOSUYS 1N
!
| | :
Clinical
NAME. 'I Age. diagnosis. Bacillas Bacillus ‘ Rexargs,
I typhosus. parat{jphoms ‘ Fmeces, I Urine,
‘ O 1l |
CAgSa=ES = | [ | i D |— Cog T
'[‘,11,, son of Sergeant 10 | Enteric i I—100, com- Present, eed  Absent,  sth '
» Royal Welsh| 3-— plete  posi- July 1996, September
Fusiliers, 1z tive, 2nd 1900, -
July 1g06. Absent, 10th|
August 1906, @
I Absent, sth
S eptember
1900, |
C., Mrs., wile of 40 | Enteric I t—200, com- | Negative, 14th Present, 20th! Absent, 20th N lived
Sub-Conductor C5 3 plete  posi- | July 1906. August 1906, Augus‘ 1906, };’ 'u% "t'a‘::;
S. , Corps. ! tive, 14th | quarters' to
July 1905, Absent, 3oth | Absent, aoth| Mrs, T, “La-
| August 1906, | August19o6,| cilii carvier,”
and  ass-ciat-
ed with Lern®
|
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The following table shows the result of the examination: of the blood, urine;
and faces of the healthy individuals :— >

4
Y
WIDAL REACTION, B. 1¥PHOSUS. [ S

NAME. REMARKS,
B. paratyphosus .
¢ ' B.

Q

B, typhosus. Feces,

Urine, I

N ) o " j

: . T.|Negative, grd | Negative, 3rd == — The T. family arrived
"(,g’,hercgfppag. ﬁ,]y ,905? July 1906. 3rd July 1906. | 3ed July 1906. | Kasauli 26th April
ent) W 1g06. Mrs. T, had
/ an attack of diar-
rheea for several
days from 7th May |
1006. She was in
close contact with
the boy T., who
developed  enteric |
# about the end of
June 1905. She
5 was a “bacillus
carrier.”

2. Mrs. T. | Positive,1—8o. N;glative. 3rd P}‘Es;ent, 68th
ther). Complete, 3rd | July 1906. uly 1906.
G Julg 1006, Present, 1gth
3 August 1996.
Absent, 3oth
9 August 1g06.

i i - - Mrs. C. was a next-

3. Thos. T.| Negative, 3rd | Negative, 3rd . '
06. 1906. rd July 1906. | 3rd July 1906. | door  neighbour

(brother). July 1906 July 19 3 IS e
associated with her.
Mrs. C. developed
enteric zbout the

beginning of July.

. Jos. T. (brother) | Negative, 3rd | Negative, 3rd e T
sl )! July 1906. ngy 1906. | 3rd July 1906. | 3rd July 19u6.

Negative, 30th
1 August 1906.

There can be little doybt that the mother, Mra T.,a “ chronic bacilli carrier,”
infected her son, with whom she was in very close contact. Further, her relations
with her next-door neighbour, Mrs. C., the second case of enteric fever, were
intimate. This observation again shows the important part which the  chronic
cacrier ” plays in the propagation of enteric fever, ; : ;

(3). A “chronic bacillus carvier * in the Scotfish Rifles (Cameronians)
and in this unit a considerable number of enteric fever cases occurred.

In examining a large number of healthy soldiers at Meerut, from the differ-
ent anits stationed there, one man was found to be excreting Bacillus typhosus
in considerahle numbers in his faces. He belonged to the Scottish Rifles
(Can;eronians) and had been a nursing orderly on enteric cases. He had never
suﬁeréa fiom enteric fever. It wasa notew?rthy fact that seven out of the ten
cases of acute enteric fever which we examined at Meerut came from this unit

D
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The connection hetween this  carrier ” and the cases of enteric could not be so
clearly established as in the two above described epidemics, but the fact is
nevertheless very significant, v ,

The following table shows the result of the examination of the blood, urine,
and faces of Private 6934 R. J., B. Coy., Scottish Rifles, Meerut :—

& ’
l |
| WIDAL REACTION B.
Number, rank, name, I Dain‘; { TYPHOSUS, \ 8, FIRHOM S
O
Re;i‘:ncnt. examination. !
20 40 \ So 120 ‘ Urine, » Fieces.
l p.: SRS
No. 6034 R. J., Camercnians, | 14th February | -+ + o — - + +
B. Coy. 1907- l

The following table shows the result of the examination of the blood of the
other cases admitted from the Scottish Rifles, Meerut :—

I I Number, rank, name, and Date of ad_-nission to ) Bacillus Widal
S%" : } ANHE Regiment. 2 HoRital; | Date of examination. gp&:ud, magiaon.
——— .
1 | Pte. M., Cameronians, A. 19th February 1907 .| 1st March o7 A + Complete
Coy. . 1—So.
2 |8422 L-C.K. W, Cameroni- | 5th March 1007 .| 7th March 1907 x +
! ans, G. Coy. |
3 |8s0 Pte. B.W., Cameronians, | 1st March 1907 - | 1st March 1907 . A Complete
G. Coy. | 1—320.

{

4 ! 8367 Pte. E. B, Cameronians,| 31st December 1906 | 315t December 1906, +

D. Coy.
5 |84 L-C. T, Cameronians, | 24th February 1907 .| 28th February 1907 . +
D. Coy. |
| | |
6 ; 8534 Pte. A., Cameronians, ‘25113 December 1906 . 25th Decembar 1906 — Complete
| D. Coy. ‘ « | 1—320.
2 ! 8601 Pte. M., Cameronians . | 12h Decembar 1906 i 18th Deczwber 1906 o
8

| 8969 Pte. K., Cameronians . | 12th December 1906 i 22nd December 1906 l +

P

(4) An epidemic of enteric fever in a Convent Scheol at Poona.—This
epidemic is of interest because the source was found on investigatioun to be the
cook of the school, who had passed through an unsuspected attack ot enteric
fever. He infected a certain number of children before he went on leave in
June 1907, and again on his return he infected another batch of children in
July 1907. et

‘This is an instance of an individual excreting the bacilli and deuling at the
same time with the food supply of a large number of individuals, the result
being, as previously pointed out, an epidemic of enteric fever. This man was
at work during a considerable part of his illness. He was, probably, excreting
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bacilli in his urine in large numbers. He was, in fact, the reservoir from which
the supply of bacilli which infected the children came.

None of the‘v-children could be shown to have contracted the infection
whilst he was at Goa, but following his return a fresh epidemic tuok place.

The after-history of the Goanese cook, B. S., was very interesting. He was
- admitted to the Sassoon General Hospital, Poona, in October 1go7. He had
signs and symptoms pointing to an affection of the gall bladder. Examination
of his blood on October gth showed that the Widal reaction to B. typhoSus was
nearly complete in 1—10,000 dilution, On September 5th his Widal reaction to-
B. typhosus was 1—100. Therefore between September sth and October gth
his agglutinins had increased very greatly, pointing to the fact that the B,
typhosus was still present in his body, probably in the bile, and agglutinins were
being manufactured. His symptoms indicated that there was some affection of
the gall bladder, probably prodused by the B. typhosus in the bile, and this con-
dition probably interfered with the discharge of the bacilli from the gall bladder,
and hence the difficulty of detecting them in the feeces.

The man left for Goa in October at his own request, so that further observa-

tions were not possible.
The following report is by Captain D. Harvey, R.AM.C.:—

REPORT ON OUTBREAK OF ENTERIC FEVER IN THE CONVENT SCHOOL,
POONA.

Fuly and August 1907.

The school is situated in the centre of Poona Bazair, and the buildings
of the institution are completely surrounded by a wall of six feet in height. The
dormitories and other buildirgs of the school are arranged in the form of a square,
which encloses an open space. Three sides of this square are built in proximity
to the surrcunding wall, but the fourth sidz is separated from it by a space of 30
yards. In this space thie cookhouse, which ischuilt against the wall, is situated.
A narrow stréet runs all round the outside of the Institution between it and the
houses in the bazaar. There is accommodation for 150 boarders, and the children
include Europeans, Eurasians and Native Christians. The management is in the
hands of a Roman Catholic sisterhood, who pay the utmost attention to the clean-
liness of the premises and to the care and comfort of the children. The food
supply is ample ; water is taken from the municipal mains, and all the milk used is
boiled under European supervision.

Although plague has raged in close proximity to the school, there has
pever bien a case of plague in the Convent, nor for 15 years has there been a
case of enteric fever although this disease, also, was prevalent in the city and

Cantonnient.
. D 2
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About the 17th of July 1900’)3(‘ three of the children, Daisy R., Annie F.
and Josephine C., were noticed to be ailing ; they refused food and complained of

‘headache. : 2

; T}ley were admitted to hospital on 21st, 22nd, 22nd july, respectively;
with fever. As there had never been a case of enteric in the Convent within the
memory of the present nuns, this disease was not at first suspected; two other,
childrez who had also been ailing for $ome days were admitted on 25th and 28th
July, respectively. R 3 3

The Staff Surgeon who had been called in to see these five cases, suspected
enteric and the serum was sent to the Divisicnal Laboratory, a positive reaction
to enteric being obtained in all these cases. Naturally this result put the nuns on
the alert, with the result that the second batch of cases was diagnosed at once,
Hence the date of admission to hospital in their+case coincided with the date of the
onset of fever. Thisis well shown by the charts, the temperature falling to
normal on the 21st day in hospital. This second bdtch of cases were il
to hospital on the 16th, 17th, 18th, 1gth, 22nd and 22nd August. On the
inyitation of Lt-Col. Bull, L.M.S,, Staff Surgeon, I visited the Convent with a
view to seeing it we could in any way clear up the origin of this outbreak. The

Convent is beautifully clean, there are three dormitories, lagge, airy, upstairs rooms.
Cases No. 1 and g came from No. I dormitery.  Cases 2, 3, 4, and s from No.
II. Cases 6, 7,8, 10, 11, and 12 from No. III. On enquiry the nuns positively
stated that all the boarders had been in excellent health since their return from
the holidays on 31st May 1607. Nor had there been an

scholars or amongst the nuns themselves.

On further enquiry I discovered that one of the Goanese cooks had been

ll for a few days in the month of June. After some difficulty 1 obtained the

following facts regarding this man .—

About the 20th ] une he complained of pain in the side and, according to the

statement of the Hospital Assstant attached to the @onvent, had fever which

Jasted for two days only. He continued to do work although in.great pa,in aha

y sickness among the day

losing flesh. At the end of June he asked for and obtaified leave and departed °°

for Goa on the 3rd of July. He returned on the g1st July and resumed work, |
took his serum on sth September 1907, and found that it reacted strongly*
to B. typhosus up to a dilution of 1—100. 1 also took the serum of four other
cooks employed ir} the same kitchen, 2 Goanese and 2 Natives; their serum gave*
a negative result in a dilution of 1—2z0. ‘
The children all have the same food, and this food is prepared in the s
cookhouse. «

There are two mess rooms. Cases Nos. 1, 2, 3, 4» 5, and g uged one’ mcs.s
cases 6, 7, 8, 10, 11, 12 the other. it St

a.mb

s L
»
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They are not all in the same classes and the cases were dotted over the
three dorgnitories. >

Deducting fqur days from the date of adnfission to hospital, from the first
three cases, Zz.e., time ailing before detected, gives the 17th July as the day of
commencement of the disease and about the 1st of July as the day of infection.

The other two cases, 4 and 5, had also been ill for at least five or six days
before admission ; this would give zoth and 22nd July as the day of commence-
ment of disedse and the day of infection as 2nd of 3rd of July.

The day of infection in Case No. 6 shown as admitted on r1th August is

more difficult to discover. o
The nuns state that on 11th August this child was treated for “ fever,” but

she was not admitted to hospital till 15th August 1907.
She was removed from the Convent on 16th August 1907 by her friends.

There are three suppositions possible as regards this case.
I. She was removed from the Convent within a day or two of being taken

ill, the diagnosis was not confirmed by Widal test; therefore her disease may
not have been enteric. I have made enquiries and find that this child was very
seriously ill at her home in Khandala for one month after her return. I think
therefore, that this wasa true case of enteric. ¢

II, Case No. 5 was ill for some days before admission to hospital. She

* used the same latrine as Case 6, and it is possible that Case 6 was thus infected

although they used different messrooms and slept in different dormitories.”

. IT1. The cook, B. S., returned to duty on 31st July;this child, No. 6, although
“ out of sortson 11th August, was not admitted to hospital until 15th August. It is
“quite possible that she was infected by contaminated food on 1st August and
developed the fever after a shorter incubation period than the others,

The“other cases Nos. 7, 8, 9, 10, 11, 12 all went sick, 17, 18, 19, 20, 23 and
23 days after the return of the Goanese cook.

In my opinion, therffore, the Goanese cool® passed through a fairly severe
gttack of enteric fever between Jume 20th and July toth ; he contaminated the
food of the children in the first batch of cases 1 to 5 about July 1st before his
departure.
$ Case 6 is a contact case of a case with short incubation period, and the
second” batch of cases 7 to 12 were due to contamination of the food after the
‘eturn of the cook on 31st July.

' : _The last case of the second batch was admitted to hospital on the 22nd of

August ;° up to the 16th of September there have been no fresh cases.

. I have examined the feces and urine of the cook, B. S., daily from the
8th .ngptembeP, but so far without finding any enteric bacilli; he is, therefore,
,{otoinfelélive'at present. Thisis shewn by the fact that there have peen no

° 3]
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fresh cases since the last batcli which were infected during the first week s v
of August. ' ¢
Statement of Enteric cases at the Convent Girl Schdvl, Poona,
11th September 1907. o e
‘ ’ . Date of Date &£ \/ ‘
A ¢ ate o ate &
No. Names, Age. | Caste. AT ’ discharge, ; REMARKS.‘
4 ] ¢
| ' —
#1 | Daisy, R. 14 ;European .| 21st ]uly‘ ’
! 1907.
#2 | Annie, F. 10 Do. 22nd  July
1907.
#3 | Josephine, C. . 8 | Native Christizn Ditto.
*4 | Filamina, F. 7 | European 25th ¢ July
107. '
¢5 | Helen, Roberts 7 | Eurasian .| 28th  July
1907,
16 | Nathaline, D. 8 | Native Christian |11th August | 16th August | Proceeded to Khan-
’ 1907. 1007. dala,
+7 |Augollo, F. . 7 Do. 16th August | x;th‘;\ugust Went to her home in
\ 1907- 1907, Poona.
18 | Christoline, D. 10 Do. .| 17th August Ditto, | Ditto.
1907.
#9 | Mary, N. . 14 Do. 18th August |
’ 1907. ’
+t10 | Mary, E. . 12 Do. 1oth Augustb 19th August | Went to her home in
1907, 1 1907. Poona. i
#11 | Mary, F. . 12 Do. 22nd August |
1907.
t12 | Juauha, P. . 15 Do. Ditto. |2;7th August ‘ Proceeded to Bombay.
1907.
. > &

* Diagnosis confirmed by Widal reaction.
T Diagnesis not confirmed.

Cook B, S., age 21 years, reported sick on 2oth June 1967. ‘
Proceeded to Goa on 3rd July 1g0o7.
Returned to duty on 3oth July 1907.
Widal reaction, positive 1—100 dilution on 1st September 1907.

on 8th October 1go7. . . =

” 1

»

1--10,000

»”

n

Nore~Cook!B. S, was doing his duty while sick from 20th June 'lgo7 until he left for Gor ¢n the 3rd
July 1907 i
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V.—EVIDENCE SHOWING THAT ENTERIC FEVER IS CON-

TRACTED! BY ORDERLIES WHILST IN ATTENDANCE ON
PATIENTS. 5

. During the course of the enquiry we obtained evidence to show that nursing
orderlies contracted ‘the disease and passed through a typical attack of enteric
fever. At Poona nine men attended a class for instruction as ‘nursing
orderlies on patients suffering from enteric fever ; out of this number three men
acquired the infection and one died. The cases were all proved to be enteric
fever by blood examination, and from the bile of the case which ended fatally a
pure culture of B. typhosus was obtained. One of the men had been twice
inoculated recently.

The following table gives the details of the outbreak :—

| Date on which men
Number of men attending Date of Date of were admitted to ;
-~ the cases. appointment., discharge, hospital for REMARKS.
enteric,
o : l /

: | -

| I <1 27th  July
Nine. 19th May 1907 « | 1. 27th July 1907, U7,

Remainder 12th | 34 1 16th, Au- | (Ghed.
| August 1907. | gust 16o7.

] | \ L1 17th  Au-| Incculated—~
| , gust 1007.

1 28th  March
[ 1907,
i 2 22nd  April
| 1907.

The above observ@tion shows that the danger of becoming infected whilst

In this case three out of a

total of nine became infected, 33'3 per cent. Apart from men who dev elop a

typxcal attack of enteric a number of men appear to become infected whilst in

attendance on cases but show no sign of disease. This class of individuals is
particularly dangerous, because some of them become * chronic bacilli carriers *
and sources of infection. We proceed next to consider this question in detail.

* VI.—EVIDENCE SHOWING THAT ORDERLIES ON ENTERIC

FEVER CASES BECOME ‘ BACILLI CARRIERS " WITHOUT
HAVlN(i PASSED THROUGH AN ATTACK OF THE DISEASE.

At Kasauli we made a very careful bacteriological examination of the urine

g and feces for a prolonged period of four enteric fever orderlies who had finished
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their course and were returning to their regiments. None of these men had ever
suffered from a typical attack of enteric fever. The result of‘this examination
showed that two of these men were excreting B. typhosus in their faeces. o

This observation is of great importance, because the rule is that after six

months’ duty as orderlies the men return to their regiments and a fresh supply *

is sent, and as these orderlies are not ‘submitted to a complete bqpteriological.
examination they must on their vetursi to regimental duty increase the number of
“bacilli carriers ”’ in the various units of the British troops in India.

0

The following table shows the result of the
fzeces of the enteric fever orderlies at Kasauli :-—

examination of the urine and'

a

B. TYPHOSUS 1N

Date of

Widal
observation. %

reactis, g,

Name, Regiment,

Fazces. Urina,

1. Private'7156 W.
1. Private 285 J.

-

3. Private 69356 V.

4. Private 7635 O.

ol

Bedford., A.

Cov,.

R. F. A.

R. Sussex

Bedford, F.
Coy.

18th  August
1007 to 15th
October 1907.

oth September
1907 1o 16th
C?c(:obcr 1907.
7th  October

1007 to 1oth
ctober

1007,

11th October
1907.

22nd October
1907.

5th  October
1007.

22nd October
1907.

++

++

Negative.

Ditto.

Complete
1—4o0.

In addition to the enteric fever orderlies at Kasauli we dis
whilst examining a large number of healthy soldier
B. typhosus in his faeces.
through an attack of the disease, but had acted

cases.

This man had no prev

covered at Meerut,
S, @ man who was excreting
ious history of having passed
as an orderly on enteric fever
As already mentioned, the unit in which this man was serving at Mecrut
supplied the majority of the enteric fever cases which we had an opportunity of
observing. Further particulars of this are given on pages 17 and 18 of this report,

o

o
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VIL—DIAGNOSIS OF ENTERIC FEVER,

In the prevengion of enteric fever a correct diagnosis is a matter of supreme
importance. Should a slight or' anomalous ‘case ‘pass unrecognised, it would
obviously prove a serious source of infection. This is illustrated in the case of
the epidemic at the Convent school, Poona, described above. Such a case
might show very few:sign's of disease but still be excreting the bacilli in encrmous.
numbers ; hence the important question arises, V¢hat is the best method for the
diagnosis of enteric fever? The serum agglutination test (Widal reaction) has
been very generally employed: up to the present. If it is carried out with care,
the results are quite satisfactory ; but it is necessary to bear in mind the fallacies.
that may creep in. PRl !

To obtain a standard to work on, we have carried out the serum agglutina-
tion test (Widal reaction) with the blood of a large number of apparently healthy
European soldiers, including those who had been inoculated against enteric fever
or passed through an attack of the disease recently. Also the blood of a number
of healthy Natives was examined. :

The following statgment shows the result of the examination of the blood by
the serum agglutination test (Widal reaction) of apparently healthy European
' soldiers :—

Widal reaction in apparently healthy individuals.

European Soldiers.

- .
(a) Not inoculated. No history of enteric. Total examined= 416.
No reaction. & ’ . 3 - : y . 166=39'S per cent
Incomplete T=r5diliitiba Nt par s A Y iy L S IXH6 = By el
Complete reaction 1—10 i X ; 5 g . 01=233  »
Ditto I—-20 X % A . S 5 64=153 »
Ditto 1—40 , ELLAL A 3 A 13= 3’1 :
X (6) Inoculated (recently). Total examined =28,
'] No reaction o I X A R o S 3=10'7 per cent.
Complete t—10 dilution 4 { 5 . 3 6=21'4 &
3 . Do. 1—20 . H - . . . . 12=42'8 5
Do. 1—40 5 s s 5 . . . 3=10'7 "
o DO. ‘_80 » . il . 1= 3.5 ”
- Do. 1—160 5 . . . 8 . . . 3=107 »
< ¢) Convalescent enterics (recent). Total examined=137.
A . Incomplete 1—r10 dilution . . ) o . - : 21=15'3 per cent.
1 Complete  1—10 » . . 2 . L 4 . 33=24'8 »
. Do. I—20 3 z i : ’ . 35=2§5
‘o, I—40 p : % 2 4 4 F Rl SRS & b
e A £ Do. 1—80 » . . . P - '3 . 15=18'9 »
. Do. 1= 60 " . . . 5 * ' . p==c7 »
> ' Do, 1—160 , over . . 2 ” . . 2=y



Native Followers. Total examined =111,
Noreaction . % . ‘ -+ 26=z23'4 oer cent.
Incomplete 1—r0 dilution o 4 24=216
Complete 1—10 Sl 40=3603 .,
o o Do. T==200 M%), . S T8 i -
Native Children (Gurkhas). Total examined=21.
(2 20 12 years of age.)

.

o) e B9 18

7% 0, 78,

O
-

L e a

No reaction . . CHLAL G, iy B o e 2= %'5 percent.
e Incomplete 1—10 dilution . [ 5 3 c y 2=g5
Complete 1—10 PRI Ly 0 % % 10=%7'6 L
Do. 1—20 » . . . . . 2 6=285
Do. 1—40 » . . . T ’ . . = 45 »
Native Children (Gurkhas). Total examined=71, .
(7 to 14 years of age.) ~
No reaction . . . . . - . A . 25=35'2 per cent.
Incomplete 1—10 dilution . . . . . : 7= 98 4, .
Complete 1—10 - . A 7 S = . = 15=21.9 !
Do. I—20 ” < . 175230 %
Do. I—40 " . . . . SES e . 2= 28 I
Do. 1—6o ” . . - ’ - . . 4= 56 3
Do. 1—I20 . . . . . . . 1= 1'4 "

The results show that a reaction in a dilution of 1 in 40 either for natives or
Europeans cannot be taken alone as positive evidence of the existence of an
infection by the B. typhosus. Comparing the results in Jiuropeans and natives
it is seen that the percentage of complete sedimentations in 1 in 20 dilutions is
18 in natives (adults) as compared with 3 in Europeans (adults); hence the
necessity of using higher dilutions when the test is being carried out with
the blood of natives, The method which .gives more accurate and certain

results is that of cultivating the bacillus from the blood-stream. Formerly the « .

technique of this procedure was very elaborate ; very recently, however, improved «
methods have been introduced which have greatly simplified this investigation,
More particularly the method introduced by Conradi has been found to be
specially useful. Conradi’s medium is composed of bile, peptone and glycerine,
but bile alone is said to act equally well. The Mediumgs sterilised in the auto-
clave, no filtration being necessary. In practice we have put +his' medinsin
vaccine bottles of 30 c.c. capacity, about 20 ¢.c, of metdium in_each bottle’
The bottle is closed with a rubber cap, which is sealed with paraffin, * These
bottles can be very conveniently sent to hospitals for the c.ollection‘bf blood. .
The operator has merely to remowe with aseptic precautions 3 c.c, of blood ina
syringe from a vein at the bend of the elbow, and then pass the needle of thee
syringe through the rubber cap and eject the contents into the bile bottle, The*
paraffin is melted and tl?e hOlt.E closed. The bottle is labelled and returned to.the
laboratory where it may require to be incubated, but, as a rule, this is unneces-
sary, as the organism incubates on the journey. A few drops of the confents of
the bottle are plated on Drigalski plates and incubated at 37°C. amd_nest day
the colonies are examined and tested. By this procedure we recover .;he germ
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in most cases of enteric fever and the diagnosis is made absolutely certain, This
method has beeg practised at certain hospitals in India mth success, e.g.
Meerut, Kasauli, Poona, and Jullunder. As’the technique becomes bBetter knovgn
it will be more universally adopted, because it is simple and certain.

»  In Table II of the Appendix the results obtained by the serum sedimenta-
tion test and the blood culture in bile are given, vide page 107, Appendix. «

From a Study of this table it will be seen th#t the bacilli enter the blood-
stream ata very, early stage in the disease. The clinical signs called enteric
fever begin to develop at the,same time as the bacilli enter the blood. The
disease is, indeed, a blood-poisoning. The fact that an early invasion of the
blaod occurs in enteric fever makes blood culture an extremely valuable means
of making a prompt diagnosis. H

It is further demonstrated that it is possible to cultivate the bacillus before
the agglutinins have appeared in the blood in sufficient quantity to make a
certain diagnosis by the Widal test.

Again in this relation the question of group agglutination (between typhoid
and paratyphoid) has to be considered. In a certain percentage of cases it is
often difficult to say which is the main infection. Cultivation of the bacillus
from the blood generally settles this difficulty.

The following table shows the result of the examination of blood by the
serum agglutination test and the blood culture method in cases in which a
marked group agglutination occurred :—

= WIDAL REACTION.
Ty BLOOD.
B. TyPHOSUS. B. PARATYPHOSUS,
Name, rank,
number, and yegiment. Date.
A, B, B, PARATY-
40 8o |16 ras St P R B. Ty- PHOSUS.
* RIS PHOSUS,
L 20 [ 40| So| 20| 40 ' So A, B.
g —
2, M., Pte,, Oxfard | 20th  July i e Rl B (B S B ) ey 0 e, [ T &
6562, 1 4
L.l 1507, !
3 |
] 23950, Gr. .k., gth 13th May| + | + |=| — e el S L T 8 5 e
ﬁs R. G, 1907. —
(convalacent) in
faeces.
L
q22:0,Dn C. BE. W,,|26th Auvgust| + | + | +| — | = |[=|=|=|+]|+! 4+ 7
11th Batty., R, F,| 1906 — :
«(copvalesgent)-
v . -
Pte; Y., and|gthSeptem= [+ | + |=| — | = e
7;:1515“!?!- : ber 1906, w3 urine,
- - |
' .
fe Cadre; | 12th Decem« | # | + [~ | = G [R R [RTR | RO (R "l >
.Z. I\.,.sth Mu e by P |
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In,the case of Private M. a very puzzling reaction occurred. An organism;
Bacillus - paratyphosus A., was cultivated from the blood-streamh and faces.
The agglutination test, however, showed a high reaction with Bacillus typhosug,
but piactically none with Bacillus paratyphosus A, or B.. Tbe reason of this
“ apparent” group reaction was explained later. A da.lly' examingtion of thes
feces -and urine during convalescence was made and in the ninth week a few
colonies of B. typhosus were detected in the stools, The case, therefore, was
one of mixed infection. >

Case of Dr. C. shows that the agglutination titre was the same both for B
typhosus and paratyphosus B. Cultivation of the blood proved that the organism
was B. typhosus. ‘ .

From a consideration of the above cases it will be readily understood that
the universal adoption of the blood culture method for making a diagnosis of
enteric fever in hospitals should be aimed at, and if it is combined with a serum
sedimentation test, very few cases of enteric should pass unrecognised. Should
the case be at an early stage the blood culture will show the presence of B,
typhosus ; if it is at a later stage a definite agglutination reaction will be got.

VIIL.—PARATYPHOID INFECTIONS IN INDIA.

Up to the present in India there have been no recorded observations on

paratyphoid infections based on cultural examinations.
several cases have come under our observation, and the
record. The number of infections due to B, paratyphos
with is'small as compared with those occasioned by

Paratyphoid infections ard produced by
typhosus B. (Schottmiiller) and Bacillus paratyphosus A. (Brion Kayser),
In Europe B. paratyphosus B. appears to be far more widely distributed than
B. paratyphosus A. Most of the cases recorded in Germany ~have been due to
infection by B. paratyphosus B, Our experience in India, on the contrary,
shows that the B, paratyphosus A, is a commoner cause of infectior. This &F
the six cases of paratyphoid infections which we have studied, four have been
caused by B. paratyphosus A. ang only two by B. paratyphosus B. As the

subject is new and of some interest, a summary of the observations which, we
made on the cases is given,

Case I.—Infection caused by B, paratyphosus A~—No. 7277, Pte. B_ age 23
years, service 5 years 8 months and 12 days, Durham Light Infantry, was
admitted to the Station Hospital,

Kasauli, on May 4th, 1906, complaining of

During this enquiry
Se are now placed on
us which we have met
B. typhosus.

e . g
two organisms, Bacillus para-

'

L2

o

o

<

C e

>
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pains in the:head and back, with loss of appetite and nausea. He began to

feel ill on May ist. :

State orn aa’mzsszon.—Face pale, skin moist, lips dark, eyes “breght, pupils
(ﬁlated demeanour listless and apathetic, tongue coated with a dirty yello# fur,
£xcept at the sides and tip, which were red. Breath had a musty smell, bowels
loose, motions yellow*and watery, urine normal, body well-nourished, no rash
visible. Heart, lungs and liver normal. , Splgen not enlarged. Abdomen
resonant on percussmn no pain or lcnderness, gurgling quite perceptible in
right iliac fossa. Temperature 100, pulse 75, respirations 20. Since his
arrival in Kasauli from Lucknow on April 6th, 1906, he had not left the station.
He denies having ever taken any food or drink outside barracks. None of the
men in his barrack room lately hadenteric, nor had any of his friends from other
rooms. He does not remember to have used any latrine except that belonging
to his barrack room. He ‘had been ** vaccinated” for enteric in May 1go2.
Prior to admission he had always been in good health.

May 8th, 1906.—A few rose spots were observed on the skin over the
abdomen to-day. The blood was examined and an organism cultivated (vide
«description given below]. Widal reaction to B. typhosus negative.

May 12th, 1906.—The spots seen on May 8th have disappeared and a fresh

- crop has appeared. Epistaxisto a slight extent occurs daily.

May 21st, 1906.—The temperature was normal to-day for the first time.
May 25th, 1906.—Slight relapse set in, which may have been the result

« of constipation, from which he has been suffermg for the last two days.

¢ « Fune 1906.—Patient passed a partly formed stool.

June 16th, 1906.—Examination of the blood showed that it was sterile. No
Widal reaction to typhoid.

Fune 20th, 1go6.—Patient convalescent. Bowels regular, formed motions
‘being passed naturally egery day, -

June 27th,.1966.—The patient is now out of bed ; feels well but weak. He

is rapidly gaining strength, however, while his appetxte and appearance improve
daily’.
+  The* Lemperature ranged between gg° and 103° F. from May 4th to zoth,
1606. It did not touch normal at all during this period. It became normal on
*May 21st and remained so until May 24th, when it rose to 100°. The tempera-
‘ture continued elevated until May 31st, when it touched normal. After this
* there was an ey ening rise to 100° but dropping to normal each morning until
Jurte nth,.when the temperature became normal and femained so.

¢+ Phe fOUOng table shows the result of the enumeration of the blood cells,
the perceqtage'of hzmoglobin, the Widal reaction for Typheid and “Paratyphoid
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bacilli, and the presence or absence of bacilli in the peripheral blood :—
1 PERCENTAGES. WIDAL REACTION. o
Dite1gos. | R.B.C.|W.B.C. : g | i
P.N,| S.M.| L.M. | E. ° | Typhoid, | Paratyphoid)
A )
May 6th A ase A — — 4+ (pure
; culture),
lgth . . e s Yoo Teee . . e :-- —
gothiatet LS IN 25 A 1 -2 3 e + (pure
culture).
June 2nd « [4:560,000' 7,810 76 13 11 o go -
5th v 6,480,000‘ 6,390 77 6 17 o 8o
14th . . ool Ik = —
|

The following table shows the result of ‘the examination of the urine and

feces :—
URINE. FxcEs,
Name, rank, number Date of B. . B.
and Regiment, examination. ERIRLOE: X0 it iy’
B. typhosus B. typhosus,
A, B. A, B.

7227, Private B, |6th May 1906 . — -— — — = —

Durham Light

Infantry.

The following table shows the characters of the

the blood of Private B. :—

organism cultivated from

Frivate B,
B. paratyphosus A,

Stock
B, paratyphosus A,

Microscopic characters

Motile rods ; gram negative .

Motile rods ; gram negativa,

-

Ordinary broth . 3 2 . | Difi use cloudiness ; no scum . | Diffuse cloudiness ;-no scum,
Ordinary agar p : 3 .| Whitish growth . v Whitish growth.
Potato . :

Moist, transparent growth

Moist and transparent- growth °

Ordinary milk .

No change

No change, -

Litmus mill

No clothing, slight red

— —

No clotting, slight red.
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Private B.
B. paratyphosas A.

Stock
B. paratyphosus A.

Litmus lactose nutrose . . . | No change .| No clotting, slight red. .
.
LLitmus glucose nutrose . . .|Red . . . . . | Red. %
° s =
= o
Litmu8 whey .o . - 3 .| Slightly red : ‘e Slightly red.

Neutral red agar °. . .| Gas and fluorescence pro- | Gas and fluorescence produced.
duced.

Litmus mannite nutrose «|Red . 5 . . | Red.

Indol production after 14 days AP/ A . . SR 1, (1 5

Serum reaction (Titre 1—2,000)

. | Complete 1—2,000

. | Complete 1—2,000.

Case Il.—Mixed infection (Bacillus paratyphosus A.

typhosus).—

No. 6962, Private . M.,

7 months.

. Admitted—15th July 1go7.
Patient was in hospital for pain over the dorsal vertebrae for one week from

oth May 1907 ; no fever.

«hospital again with painin the back, temperature gg°.
Hressure over the dorsal vertebrze. The skin was very hyperzsthetic and the
patient could not bear to be touched at the level of or below the twelfth dorsal

spine.
Bowels slrghtly loose.

22nd Fuly 1907.—@mplained of severe gain in abdomen.

and Bacillus

1st Oxford Light Infantry. Service 5 years

Discharged cured. On 14th July 1go7 came to

There was tenderness on

This area extended right round the body and down the buttocks.

Rigidity of

muscles on palpation, maximum point of pain over cacal region ; stools loose,
23rd Fuly 1907.—FPain is most severe over the gall bladder and the region

of cafcum.

o« 25th Fuly 1907 —Pain is still severe over the gall bladder.
are veryeresistant over this area.

apots on abdomen.

“night. -

3oth Fauly 1907 —Progressing satisfactorily,

"% ond August 19oy.—Now

quite convalescent.

The muscles

Liver or splenic dulness not increased. Rose
Spinal pain much diminished,

: 27th Fuly 1907 —The temperature is normal. The patient had colic in the

Slight diarrheea.

* *Thé temperature on July 14th was a little above 100° F. in the evening ;
next day iterose to 103° F. The temperature continued to range between 100°

and 103° F. until July 27th, when it became normal in the morning.

It rose to



\

32,

100° F. in the evening, but came to normal next morning ; after this date the:

temperature remained normal.

The following table shows the Tesult of the examination of the ‘blood —

Nane,

Private M.

Date,

. | 20th July 1907

zzndv_]uly 1907
26th July 1907 _ .
28th July 1907

4th August 1907 .

WIDAL REACTION,

B, paratyphosus A,

&

|

+ W o+ + o+

B, ly_phosus.
o | 320 | ro00
== . L

+ =t =
4 —
+ s ==
da L ==
+ — —

40 So

L

B. para-

typheses A.in |
blood.

o &~

The following table shows the result

urine of Private M, :—

of the examination of the faxces and

|

B. PARATYPHOSUS A, IN
Nawe, Date of observation.
Famces. Urine,
July 1907.
Private; M. . . v | 20th - v 3 <
22nd . . . - s Ii
24th . . - + + S
25th . . R T =3
26th . . 58 S
27th e = os
28th ' ar e - =
20tk s : . ) — > —
3oth . ' E
31st . ' ‘ o
September 1907,
oth - . . "
15th v . . . .
| 16th . . .| <4 (B. typhosus) yovis
7| 18th 5 + v .» v
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’ B. PArATYPHOSUS A. IN ® i
Name, Date of observation,
l Faeces. I Urine.
= \
September 1907, '
Private M0, 6 | & (] oandimiie 0 = ] 2
: | 24th 218 4o o T J - s
' 4 ’ {
3oth . . . . ' f

See also Case No. 6, Table I, of Appendix.

- The following table shows the characters of the organisms separated from:
the blood and stools of Private M. :—

|
Private M. Stock
B. paratyphosus A, B. paratyphosus A. B. t?:)(l)lco';us

Microscopic charac- | Motile rods ; gram negative .| Motile rods; gram |Motile rods ; gram ne-

ter. negative. gative.
Ordinary agar .| Good growth , . . + | Good growth . - | Good growth.
Ordinary broth + | Uniform turbidity, no scum + | Uniform turbidity, no| Uniform turbidity, no

scum. scum.
Potato . . .| Moist, transparent growth - | Moist transparent | Moist transparent
, growth, growth,

Litmus mannite Red . s : «| Red . 5 5 .| Red.

nutrose,
Milk: | 3F . tipNochunge . ot 4 No chenge . | No change.
Litmus milk . .| No clotting, red . 3 « | No. clotting, red . | No clotting, red.

—_— — —eee

Litmus lactgse Red . . : . +[Red . . . + | Red.

nutrose.

. hLitmus glucose Red . . . . «-|Red . . - Red.

nutrose.
Citwius wheys .| Slightlyred . . . .lSlightlyred . . .| Very slightly red.
Neutral red agar .| Gas fluoresgence . . « | Gas fluorescence . » | No change.
Litmus sacc‘harose +| Nochange' . + | No change % - | No change,




100° F. in the evening, but came to normal next morning ; after this date the

temperature remained normal.

The following table shows the result of the examination of the i)lood —

32.

NaME,

Private M.

Date.

2oth July 1907
22nd July 1907
26th July 1907 _ .
28th July 1907
4th August 1907 .

WiIDAL REACTION.

+ K+ + +

B. typhosus.
1fo 320 ' 1000 20 l
e o A
+ |+ | = |
+ - — |
2 1 E
Lt lwSamli=glize
i
= | — | = ..

The following table shows the result of

urine of Private M., :—

the examination of the faeces

Name,

Date of observation.

B. PARATYPHOSUS A, 1N

Fazces.

Private; M.

. « | 20th
22nd
24th
25th
26th
27th
28th
2cth
3oth
31st

oth
15th
16th
"~ | 18th

.

July 1007.

.

September 1907.

+ (B. typhosus)

” »

B, paratyphosus A,
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B, pARATYPHOSUS A, IN o
NAME, Date of observation, i :
' Faces, Urine,
September 1907. .
Private M. , 5 . X +| 22nd s . 3 —
o 24th . : . { — 4
3oth . . . 2

See also Case No. 6, Table I, of Appendix.

- The following table shows the characters of the organisms separated from
the blood and stools of Private M. :—

Private M.

B. paratyphosus A,

Stock
B. paratyphosus A,

Microscopic charac«
ter.

Motile rods ; gram negative

e —

Ordinary agar .

w

Good growth .

|Ordinary broth .

Uniform turbidity, no scum

.,

Potato . .

+ | Good growth

Stock
B. typhosus.

Motile rods;

: gram
negative.

Uniform turbidity, no
scum.

Litmus mannite
nutrose,

Milk .

Motile rods ; gram ne-
gative,

Good growth.

Uniform turbidity, no
scum.

Litmus milk

.| No clotting, red

Moist, transparent growth Moist transparent | Moist transparent
growth. growth,

Red . 3 . : | Red . x Red.

No chan'g: . No change 3 . | No change.

YIS =
Litmus lactqse Red .

' nutrose.

Litmus glucose Red . . . .
. nutrose.

Litmus whey.| Slightly red . .

No. clotting, red 3

No clotting, red.

Red.

Red . . .
Red . . Red.
Slightly red Very slightly red.

Neutral red agar ',

- b .

'
[itmus saccharose .

Gas fluorescence .

Gas fluorescence .

+ | No change.

No change

No change .

No change,
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: Private M, Stock Stock
B, paratyphosus A, B. paratyphosus A. B, typhosus,
Litmus maltose | Gas fluorescence . . .| Gas fluorescence .| Red.
nutrose.
Litmus dextrine | Red . . 3 g .| Red . . . | Red.
nutrose.
Indol production | N7l - . . . |\ Nil . 3 5 |V
after 14 days.
Serum reaction | Complete reaction 1—2,000 .| Complete reaction 1— | Nil.
(specific serum for 2,000,
B. paratyphosus A. -
titre  limit I—
2,000).
Remarks,

This case is a very interesting one. At first, examination of the blood and farces showed the pre-
sence of B. paratyphosus A. alone, but the agglutination titre was high to B. typhosus and low to B. para-
typhosus A. About 6 weeks after convalescence had begun, a few colonies of B. typhosus commenced to
appear in his stools for the first time. He was, therefore, suffering from a mixed infection. A possible
explanation of such a case might be, that this patient was a * chronic bacilli carrier  of bacillus typhosus
of some standing and that this infection was complicated by an invasion with B. paratyphosus A,

Case [Il.—Infection caused by B. paratyphosus A.—No. 23950
Gr. K., oth Mountain Battery, R. G. A., age 22, has a total service of 11
years and service in India 8 years. He was stationed at Umballa. In March
1907 he passed through an ordinary attack of what was regarded clinically as
enteric fever. He was sent up to Kasauli to convalesce, and, as is done in the
case of all enteric convalescents at that station, a systematic examination of his
blood, urine and fzces was made. It was found that he was a * chronic bacilli
carrier.”” The organism was not bacillus typhosus, but bacillus paratyphosus A.

The following table shows the result of the serum agglutination test in
Gr, K. :—

WIDAL REACTION, i PMX:T,:,P"OSUS ‘
Namg, Date of observation, B, typhosus, B. paratyphosus A.
Feces, Blood.
20 40 8o 20 40 8o
(€10 (A .| 13thiMay 1907 .| -+ + + + + .l S
315t May 1907 | .. praguet (S RET
t1th June 7907 .| == oot + |
20th june 1007 . o vou e Y “ e 5 i vos
) ! A




The following table shows the characters of organism separated from the
feces of Gr. K.—
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Gr. K,
B. paratyphosus A.

Stock
B. Paratyphosus A,

Microscopic charaiters

Motile rods ; gram negative

Motile rods ; gram negative.

Broth . %

. | Diffuse typical growth .

. | Diffuse typical growth.

Ordinary agar .

. | Growth typical . .

Growth typical.,

Potato . .

. | Moist typical growth

Moist typical growth.

Litmus mannite nutrose

+ | Slightly red . . .

Slightly red.

Milk. .

«| No change . . .

No change.

Litmus milk

. LSlightly red, No clotting

.| Slightlyred. No clotting-

Litmus lactose nutrose Unchanged . . . Unchanged.
Litmus glucose nutrose . ’ Red . s . . " « | Red.
| U
I Litmus whey . . . l Slightly red . Slightly red,
!
! i
Neutral red agar . ‘ 'l Gas and fluorescence . . « | Gas and fluorescence.
Indol, after 74 days . .| Nil : X . . s o | il

« v
Serum reaction B. paraty- ' Complete 1—2,000 . ’
phosus A. (titre 1—2,000). |

. | Complete 1—2,000.

: Case IV. —Infection caused by E. paratyphosus A—Driver Z. A., age 28,
sth Mule 'Cadre, was admitted on 2gth October 1906 to Meerut cantonment
hospital.” The initial pyrexia lasted for 12 days, the highest point touched
being 104°. The temperature did not become normal until the oth day ;

*  then for the next three days it was intermittent. It remained normal
until the igth day. On the 20th day it rose to 99°; then fell to normal, but rose

. next evening to 104°, It remained high, varying between 102° and 104°, until

the R1sf 51ay of the disease,; when it gradually became lower and touched normal

on the 35th day. It remained about normal until the goth day, when it rose and
5.0 ' F2

-:A“-JLA ‘L-. y —
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remained between 103° and 104° until the 52nd day, when it gradually fell. It
became normal on the 56th day, and remained so. ;

The patient had a hamorrhage from the bowel on the 4s5th day. He was
very much reduced by this long illness. He had two relapses after the original
attack. Apart from the pyrexia and the h&morrhage from the bowel there was
nothing noteworthy in his clinical history. The chief interest lay in the re-
sults cf the bactteriological investigation of his case.

The following table shows the result of the examination of the blood of
driver Z. A.:— ¢

i WiIDAL REACTION. |
NAME, Date of ob&erva-l B. paratyphosus, B. pagatm)hosus
tion, B. typhosus. : A. in blood.
A, B. |
= |
‘ {Driver Z. A. o . 12th December 1—40 1—1320 1—10 +
1906. Complete. Complete.

The following table shows the characters of the ordanism separated from
the blood of Z. A. :—

Driver Z.A. | Stock Stock
B. paratyphosus A. B. Paratyphosus A, | B, typhosus.

Microscopic characters.| Motile rods ; gram nega- | Motile reds ; gram nega- | Motile rods; gram nega-|

tive. tive. tive.
Broth 3 . . | Uniform  turbidity, no -Uniform t;;bidity, no Enifnrm turbidity, no
scum. scum. X scum.
Ordinary agar . : ;ood growth . .A Good growth , + | Good growth. W
Litmus mannite nutrose | Red . . . ;ed 3 . .—_. ;ed
—Lritrril;xs-gl—uc;se nutrose | Red . : +|Red . . . . | Red.

Litmus lactose nutrose | No change . ‘ .| No change . . . | No change. . -

Litmus whey . . | Stronger red < . | Stronger red Slight red .
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B, paratyphosus A.

Driver Z.A. ’

Stock
B. typhosus.

. .

Stock
B. paratyphosus A,

.| Litmus milk Motile rods ; gram nega- | Motile rods ; gram nega- | No clotting, red,
tive. tive. !
Milk g . « | No change No change . . . ’ No change.
Neutral red agar . .| Gas fluorescence . . | Gas fluorescence . : ‘ No changec.
Potato - : . ( Moist transparent growth| Moist transparent growth | Moist transparent
l . growth.
Litmus saccharose | No change . 3 .| No change . 5 : ‘ No change.
nutrose, J |
| —|
Litmus dextrine nutrose.! Red . ; s «|Red . 3 . . | Red.
|
I N L 1
Indol, after 14 days . Nil . - : Nzt . - ' Nil.
‘ L
Serum reaction B. 1—2,000 complete . .| 1—2,000 complete . .| Nl
paratyphosus A. titre |
1—2,000.

Case V.—Infection caused by B. paratyphosus B.—No. 7501, Pte. Y. of
the 2nd East Surrey Regiment, was sent up to Kasauli to convalesce after

‘ Y . . . . . .
-an attack of enteric fever. A systematic examination of his urine and fzces was

made and showed that he was excreting B. paratyphosus B. in considerable

numbers in his urine.

The following table shows the result of the examination of the blood of

Pteo Y. — .
| e WIDAL REACTION.
NAME. Date of observation. | | B. paratyphosus. B, Paratyphosus
. B, typhosus, B. in{)lood.
AR (DI
| "
PtecY: o o 85 . 5th September _1—20 | - —
| xgegs Complete. |
|
l
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The following table shows the result of the examination of the faces and

urine of Pte. Y. :—
. L

B« PARATYPHOSUS B. IN &
‘Name. Date of observation.
Feces, - Urine, ¢
+
th May 1906 e ’ +
Pte. V. itk : { s
12th May 1906 +
Remarks,

This case is of interest as showing that although it was regarded clinically as an ordinary case of enteric
fever, the bacteriological examination showed that the man was suffering from a paratyphoid infection and
he continued to excrete B. paratyphosus B. in his urine for a long period after freedom from fever. This
was the only case in which we have cultivated B. paratyphosus B. from a patient.

Case VI.—Infection caused by B. paratyphosus B.—A specimen of blood
taken from a lady at Nowshera, who was suffering fromwhat appeared to be an

atypical attack of enteric fever, was sent for examination. It was found that

her serum agglutinated B. paratyphosus B. in very high dilution, about 1—1500.
The examination was repeated with another specimen of blood and the same
result obtained.

In this case we were not able to make a cultural examination, but from the
high serum agglutination titre, there can be little doubt of the nature of the infec-

tion.

IX.—RESULTS OF EXAMINATION OF BILE.

An important observation to confirm was, whether or not the B. typhnsus
is excreted in the bile of cases of enteric fever? To obtain® materiafl to work
out this problem a request was sent to all military hospitals in India to send
samples of bile from fatal cases of enteric fever. Alsoa similar request was sent
to the large civil hospitals in Bombay, Madras, Calcutta, and Lahore.

Should the B. typhosus be found constantly and in Jarge num
of cases of enteric fever, it will strongly support the view outlined abm_n.e, m.lmﬁl‘)’ ’
that the bacilli deposited in the liver from the blood stream ir_\fect the' bile in ltut?
biliary channels and the bile being a very favourable medium for its develop
ment the bacillus typhosus grows very richly. This culture of B. typ o

bers in the bilg

0
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poured into the intestinal tube with the bile and so gains an exit in the f=ces to
the external world. :

The bacillus typhosus can giverise to cholecystitis. In the case.of Corporal
W., at Mhow, the medical officer in forwarding the bile sample stated that
‘““the gall bladder was nearly empty and the bile withdrawn looks like thin
yellowish-gréen pus. * The gall bladder when subsequently opened was intensely
inflamed,” The sample had the appearance of pus and was plated as usual on
Drigalski Conradi plates. Our examination next day showed an almost pure
growth of B. typhosus. In several of the cases of enteric fever which we have
observed, both during the acute phase of the disease and during convalescence,
signs and symptoms have appeared which clearly pointed to an affection of the
gall bladder. The occurrence of this condition during convalescence lends addi-
tional support to the view thar it is in the biliary channels that the B. typhosus
continues to exist.

The intermittent discharge of bacilli in faces is, probably, dependent on
infection of the bile stream from time to time by the bacilli deposited in the
liver.

The results of the examination of the samples received up to date fully
confirm the view above stated. We have found in the bile of fatal cases of
enteric fever the bacillus typhosus in very large numbers and frequently in pure
culture,

The following table shows the result of the examination of samples of bile
collected from fatal cases of enteric fever : —

Date of
Name, number, rank and Regiment. Date of death. cxamfg;ftﬁm of Bacillus typhosus in bile.
He.
No. 6259 Pte. C. H., 1st Closter | 16th August 1907 .| 19th August 1go7 —
Regiment. ¥
No. 6441 Pte. M. T., Camercnians . | 16th August 1907 . | 20th August 1907 . + + +
Nc. 7431 B. A, 2nd South Staff | Not known .| 25th August 1907 . =,
Regt.
No. 7696 Pte. P, 1st R.S. F, . . | 22nd August 1907 .| 25th August 1907 4+ ¢
No. 5240 T., 1st Royal Dragoons . |23rd August 1907 .| 27th August 1g07 . o
No. 8707 Corpl. S, H. L. 1. .| 24th August 1907 . ( 30th August 1907 + + +
'No 7628 Pte. ]. G, 1st Northamp- | 30th August 1go7 .| 1st September 1907 +
ton.
No, 5526 Pte. H., 1st Lanc. Regi- [ 28th August 1907 .| 3oth August 1907 + 4 +
ment.
No. 6991 Pte. A,, X111 Hussars 4th September 1907 | Gth September 1907 + +
|
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Date of
Name, number, rank and Regiment. Date of death, cxamit,r[?tion of - | Bacillus typhosus in bile,
ile.

—

No. 5926 Pte. H,, Lircoln. Regiment | Sth September 1907 | 12th September 1907 —

No. 569 L/C. D. L., 2nd Rifle Bri- | 10th September 1907 | 13th September 1907
gade.

No. 4013 Pte. K. A. Sqd., 1oth | ~6th Sentember 1907 | 19th September 1907| ~ —
Royal Hussars.

N}% 10924 Gr. G. F, 8th By, | 25th September 1907 | 28th September 1907 ST
. F. A. y

N'g. 15531 Gr, D., No., goth Coy., | 20th September 1907 | 3rd October 1907 . +

« Oy .

No. 9102 L/C. S. G, 1st Durham | 7th October 1¢07 oth October 1907 . —
L. 1L

No. 6948 Pte. S. W. - . .| 6th October 1907 .| r1th October 1907 . —

No. 6o39 Pte. F., 1st Lincoln. Regi- | 14th October 1907 . [20th October 1907 . -
ment.

No. 8365 S/C. W. S., 2nd E. Surrey .| 20th October 1907 . | 24th October 1607 . + 4+ +

—_—

We have not received any samples of bile from enteric fever cases in the
civil hospitals.

In addition to the examination of bile from fatal cases of enteric fever,
cultivations from the bile of fatal cases of other diseases are being made, in order
to determine with what frequency the bacillus typhosus is found in the bile of
individuals who have no history at all or no recent history of having passed
through an attack of enteric. The results of these observations will be pub-
lished in a subsequent report as at the date of writing only a few samples of bile
have been received from cases which have died from other causes than enteric

fever, ?

X.—THE SAPROPHYTIC EXISTENCE OF THE BACILLLUS TYPHO-
SUS AND PARATYPHOSUS OUTSIDE THE HUMAN BODY.

The experiments on this subject are still in progress and will be recorded in
full in a future report. A few of the completed investigations are dea!t with in
this report.

It is important to know whether or not under natural conditions in Indix the
bacillus typhosus has or has not a prolonged existence outside the human body.

We found that if urine and faeces containing baeillus typhosus, either
naturally or artificially infected, be allowed to stand at room temperature, 80° F.,
protected from sun, the bacilli very rapidly die out. Urine which contain:d
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about 60,000,000 bacilli per c.c. was found to be sterile at the end of 72 hours.
Also a sample of faces from a native suffering from enteric fever which contained
B. typhosus ip prattically pure culture was allowed to stand at roam temperature
protected from the sun, and at the end of g6 hours it was found that the B.
typhosus had died out. : 5

The general trend of the observations shows that the conditions met with
outside the human host are not favourable to the prolonged existence of the B.
typhosus and ‘therefore the persistence of thé disease cannot be explained by a
hypothesis that' postulates long extra-corporeal existence of the bacilli. The
chief value of these experimerlts is that they define by exclusion the conditions
necessary for the prolonged life’ of the parasite. It is brought home to us more
clearly that conditions outside the human body cannot favour the growth of the
parasite ; at the best they can act only as channels of communication, and these
channels will soon dry up unless fed from the reservoir, the human host.

The following table shows the result of allowing urine from a case of enteric
fever containing many bacilli to stand at room temperature, 80° F., protected

from the sun :—

No. of ' Na ne, Date of Date of Number of
experi- | number, Regiment of passing sample of examination of colonies of bacillus
ment, patient. urine. urine, typhosus,
I, | 8., No. 8089, Oxford | 13th June 1907 « | 13th June 1907 36,000,000 per c.c.
L. Infantry.
't Ditto e Ditto .| 16th Jume 1goj, 72 | Sterile.
hours.
1. | , Ditto . | 14th June 1907 « | 14th June 1907 . | 30,000,000 per c.c.
Ditto .| 16th June 1go7, 72| Sterile.
hours. s
111 Ditto - & 15th June 1907 .| 15th June 1907 . | 62,000,000 per C.c.
% 16th June 1907, 24| 1,000,000 per c.c.
' hours.
o -
17th June 1907, 48| 100,000 per c.c.
hours.
& 18tk June 1go7, 72| Sterile.
! hours.
=PV, l Ditta . | 16th June 1907 16th June 1907 €0,000,000 per c.c.
- ‘ ’ 17th June 1907, 24| 209,060 per c.c.
r . ours.,
ELRG ¥ 18th June 1907, 48 | Sterile.
ours, -
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The following table shows the result of allowing fxces containing many
bacilli to stand at room temperature, 85° F., protected from the sun :—

Name, number, Regiment Date of passing sample Date of examination Bacillus typhosus
of patient, of faces, of feces. in fxces.
Sepoy G. Rao, I11ath | 1gth September 1907 1gth September 1905 t+ + +
Mahratta Light Infan-
try, Poona. 20th ditto % + +
21st ditto 5 ar +
23rd ditto 5 + +
24th ditto —
26ths ditto o —
27th ditto g o

Lar%e numbers of B.
Coli.

The following table shows the duration of life of B. typhosus in normal
European fzces kept at room temperature, 80°F ., protected from sun:—

l

No. of days
Amount of faeces. Amount of B. typhosus added, after ifnfection of B. typhosus in faces.
wces,
5 grms. emulsified in normal | One loopful of an emulsion . 5 +
salt solution,
Ditto - : Ditto . . 10 —
Ditto . . Ditto . 14 —
Ditto . Ditto . 21 —_—

The following table shows the duration of life of the B. typhosus in sewage

effluent kept at room temperature (80°F,) and protected from light :— "
Amount of _Days after B. tyshosus
Source, Amount of effluent. bacillus typhosus infection of in
added., effluent, effluent,
Meerut septic tank . «| One test tube full, | One loopful . i
Ditto A Ditto 4 Ditto . 17 S
Ditto . . Ditto 3 Ditto - 23 -
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The, following experiments were made in order to determine the effect of the-
Indian sun on the, B. typhosus in articles of clothing. 2
A piece*of used dirty cotton sheeting and a piece of used ‘dirty coloured
Planket of Indian make were soaked with the fresh urine of case No. 635, S.,
®  containing €0,000,000 bacilli per c.c. 5
The pieces of aterial were dried m the air, and each divided info two
portions, C . @
One piece of each was laid on a wall and exposed to the July sun at
Kasauli for two hours. The other halves were putin a dark cupboard in Petri
dishes, Immediately after exposure to the sun, about a square inch of cloth
* *  and blanket were put in bile medium and incubated for 24 hours.
2 On plating the result was—

Cloth sheet. . . « No typhoid colonies.
Blanket . . . . A few do.

The cloth plate was nearly sterile, and the blanket plate had many coli like
colonies.
$ Forty-eight hours dater they were again cultivated in bile and plated, with an
+  exactly similar result. "
T The previously sunned blanket was then exposed to the sun for a further
*  period of six hours, being turned over twice.
. On cultivation and planting, #o typhoid colonies were recovered and the plate
* shewed only a very few coli like colonies.
¢ = Asfaras this one experiment goes, it seems that typhoid bacilli are killed in
thin white cotton by two hours’ exposure to an Indian sun, and it takes an expo-
sure of between two and six hours to destroy them in a thick dark coloured
blanket. ",
The unsunned closh and blanket were keptein the cupboard for six days and
cultivated and plated as above. They showed—

2 . " Cloth sheet . 5 . + Very many typhoid colonies,
£ e Blanket . . 2 3 . _ Ditto,

4 l;ey were cultivated and plated again 17, 20, and 25 days after infection with
“the following results :—

e 17 days . : - . ‘e No typhoid cclonies.
. B 20 4 o . . 3 . e Ditto.
- 25 » v .. - . o Ditto-

L

éé that within 17 days typhoid bacilli had died out of the above typhoid

*urine soake d cloth and blanket kept in a cupboard.
oy G

W

-
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* Experiment to note the effect of the exposure to the sun of a blanket, sorled

. with feces from an enteric case. J

A further experiment was unfertaken to test the duration of life of B.
typhosus on a blauket soiled with faeces from a case of enteric in a native ; the
fces contained enormous numbers of bacilli. The experiments wege carried out
at Poona. ) i $

Half a gramme of feces or Sepoy G. Rao was spread on a blanket, a similar
piece of blanket being spread on the top. This was placed in a sterile Petri dish.
The dish was placed on the window sill and expesed to the light from dawn to
dusk and to direct sunlight from 10 A.M. to 3 BM. The experiment was con-
tinued from 23rd September 1907 to 1st October 1007. A portion of the fztes
was removed from the blanket with a portion of the blanket adherent. This was
emulsified in 0’5 c.c. normal salt solution with care, The emulsion was drawn
up in a pipette and transferred to a Drigalski Conradi.plate.

The following table shows the result of the experiment : —

|  B. TYPHOSUS IN BLANKET.
|
LT

Before exposuce | After exposure

Article, Date of observation, *| Date of passing faces. ‘
‘ to sun, to sun,

Blanket soiled with fmeces | 23rd September 1907 | 23rd September 1907 | + 4+ +
of enteric fever case (G.

Rao). °
26th ditto é +
| 28th  ditto . =
1st October 1907 . . —

o

Experiment to note the effect of exposing ablanket soiled with feces from a<ase

of @ man excreting B. typhosus in considerable numbers (a ** chronic bacills

carrier ).

o

Small portions (1 sq. c.m.) of ordinary Indian blanket were soaked in an |

emulsion of fzzces of Pte. H. The faxces contained numerous bacilli. The
blanket was exposed to the sun daily for fixed periods. After certain intervals
1 sq. c.m, of the blanket was carefully emulsified in 1 e.c. of stenle normal salt
and this was plated on large Drigalski Conradi plates in the usual way. The
presence or absence of B, typhosus in the plates was noted. The témperature
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o701 % in the sun,during the experiment varied from 85° Fahr. to 95° Fahr. The e
periment was conducted at Kasauli in the month of October.  «

The following table shows the details of the experiment :— ;

- L
Source ofi:zaccc;scda.nd article Date of observation. P""%‘::E:;_Pme B. typhosus in blanket.
. .

R

Blanket sonked in emulsion | 2gth October 1907
.« . . of faeces of Pte. H.

L Case No. 1, Table I of Ap-
. = pendix.

: + -

. (Before exposure.)
. 3 hrs, 15 mins. . + +
. . . +

3ist  ditto . .| 3 hrs. 15 mins. . -

3oth ditto . .| 6 hrs.

15t November 1907 .| 4hrs. . . . —

oo . Sterile.

. Remarks—This experiment again shows that B. typhosus is readily de-
_stroyed in articles soiled with enteric faeces even when exposed to a compara-
tively low sun temperature.

* In order to estimate the bactericidal action of the sun on B. typhosus in
various kinds of cloth a series of experiments were undertaken. An emulsion
of B. typhosus in unsterilised urine was made. The cloth was cut up into small
squares, each measuring exactly 1 sq. cim. They were dipped into the urine.
\ The number of typhoid‘ bacilli in 1 sq. c.m. of tloth was estimated before expo-

. . sure to the sun. This yas done by washing the piece of cloth very carefully in
e 1cg. of sterife normal salt solution and then a measured quantity of this was

planted opt on Drigalski Conradi plates and the number of colonies counted.
The small portions of cloth were then exposed to the sun. After certain fixed
intervals small pieces of cloth were removed and the number of colonies esti-
mated. In this way it was possible to determine the exposure necessary in
e s « oyder tO.deStrOy the B. typhosus in articles of clothing when exposed to the
. Indian sun. With each article a control experiment was done by keeping the
cloth ina Jark.cupboard protected from the sun’s rays. The experiments are
5 at presgnt in progress, btit one of the completed experiments is given below to

. ; iljustrate tl.le rapid destructive action of the sun on the B. typhosus i articles of
A clothing.
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The following experiment shows the result of exposing white drill contamis

nated with bacillus typhosus to the sun at Kasauli :—

O 0

NUMBER OF COLONIES OF B. TYPHOSUS IN WASHINGS OF 1 SQ. C.M, OF
< LOTH IN 1 CC, STERILE NORMAL SALT SOLUYION;
) - <
AFTER EXPOSURE TO SUN FOR
Date or
ossmava- | Nawof | =
il Before
exposure to "
sun, : 5
£ 8 £ ~§ § g Temperature, =«
= E g ¢ 8 g g
g 'E E E B E
&l e | &8 & 8
28th Sep« White 1015 AM. | 1000 | 5. nil, | nil. | #il. | nil, 105" F. sun.
tember, drill, 240,000.
1907. 92° F. shade,
# :
2nd experiment: no
) typhoid bacilli found
at 6o minutes,

The following experiment shows the result of keeping white drill contamj-
nated with B. typhosus in a cupboard protected from the sun :— RIS

Date of observation.

Nature of clothing.

°

Number of colonies of bacillus
typhosus in washings of 1 sq, c.m.
0‘[ cloth in 1 c.c. normal saline,

4th October 1907 .
1oth October 1907 R )
14th October 1907 - :

White drill 4

------

240,000
. 25,000

Sterile.

From a general consideration of the above experiments we are led to the
conelusion that the B, typhosus under natural Indian conditions has a very limit-

ed life outside the human host.
side the body of the host it may have a ve
finds favourable conditions for its life,

host should be primarily considered,

Our previous observations have shown that in-
ry prolonged existerce, because it
Hence in preventive measures the human

L]
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: XI.—GENERAL CONCLUSIONS.

1. Enteric Cgnvalescents.—Our investigations have shown that a certain

percentage of cases of enteric fever remain infective for a long time. °In order to

" detect such cases the urine and faces of all convalescents should be submitted to
a careful daily bacteriological examination for a prolonged period. By this
means it will be possible to state when men‘are free from bacilli and safe to re-
turn to their units. . -

2. Enteric Orderlies,—As has been ‘shown in this report, a number of men
whilst in attendance on enteric, fever cases contract the disease and some of them
so slightly that they do not report sick. A certain number of these orderlies
become “ chronic bacilli carriers” and under the present system at the end of
the period of duty as enteric nursing orderlies, these men return to their units and
so take fresh foci of infection to their various stations. By creating a special
permanent body of trained men to nurse enteric patients a considerable danger as
regards the spread of enteric fever would be removed.

3. Men dealing with jfood supplies, e.g., in cookhouses, dairies, aerated
water and ice factories, efc.—As we have seen, epidemics of enteric fever can
be caused by men dealing with food supply while they are excreting the germ
of the disease. The elimination of this danger can be accomplished only by
a careful bacteriological examination of all men (European and Native) before
permitting them to be employed in connection with the preparation and distribu=
tion of articles of food and drink.

It will be seen from the above that the problem of the prevention of enteric

» fever amongst the British troops in India is the detection and isolation of the
individual harbouring the bacillus typhosus.
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PART II

APPENDIX.
Table L.*¥

In this table are recorded the results of the daily observations made on a number of
convalescent enteric fever cases at Kasauli. The urine and faeces of each of the cases was
examined daily. During tbe investigations of these cases a large number of important facts
have been collected,

(Vide page 8, Part I, of this Report for discussion of results.)
As these observations have an important bearing on the prevention of enteric fever

in India, the attention of all those who have to deal with this cifficult problem is particularly
Jdirected to this table.

 In recording the results of the examination, the signs used have the following meaning :—
1. Fzeces 4 == up to 10 colonies on 3rd plate.
+ + = 10-30 » » » ”
+ + 4+ = 30'60 » 3 » o»
+ + -+ -+ = Over 6o » il e
2. Urine. 1f counted,the numrber of colonies (bacilli) yer c.c. of urine is stated.
The method of plating the faces is described in the previous report.
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REGIMENT — BEDFORDS.
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TABLE L.

DATF ON WHICH FEVER CEASED—3TH JUNE 1907.

ADMINISTRATION OF UROTROPINE (DATES AND DOSES)—GR. X TWICE DAILY FROM

6TH JUNE 1907 TO I18TH JULY 1007.

Date of
observation.

‘Widal reaction to Bacillus typhosus,

Bacillus typhosus in

1o

July 1907.
18
19
22

23
24
a5
26
27

28
29

30
31

August 1907.

w

S n W

40

8o

Urine,
Number of bacilli per c.c,

+

+
200,000 per c.c.

£
20,000 per c.c.

+

200 per c.c,

+
40,000 per c.c,

+
100,000 per c.c,

100,000 per c.c.

-
20,000 per ¢.C.

Faeces
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TABLE 1—continued.

o PTE. H.-—-conh';med.

Date of @
observation,

Widal reaction to Bacillus typhosus.

J

-k

-
Bacillus typhosus in

10 20 40 So

Urine,
Number c£ bacilli per c.c.

¥ ]

Faeces.

August 1g0j==
contd. :

9

11
‘12
13
14
15
16
17
18
19
20
21
22
22
24
25
26
27 3

28

29

30
31

September 1g07.

Lo

.....
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' TABLE l|—continued. .
CONVALESCENT ENTERIC NO, 1—continued. “ %
PTE. H.—continued.
[ | —g'
Widal reaction to Bacillus typhosus, Bagcillus typhosus in
Date of LY. I . =
obselvation. \ . Urine.
| 10 %0 o |, 8o Number of bacilli per c.c. o Faces.
| 7 :
September 1907 — .
contd.
4 T — —
S - v y — 3+ +
6 o g = TG
7 - +
8 o - L
9 o ve — +
I
A0 - = +
11 . — u +
12 N e e -_— +
13 5o — —.
14 . e T — —
15 . oot — e
16 4 § A = s
17 —_ —
18 . — —
19 OB b A &
20 . ¥ % Y 2
21 “ i % —
22 “ — % v
-
23 - o — . iE
24 o fos o =
25 soe piy Y1 e
26 + b T
27 9 ‘3 " s . -—.
28 é % ¥ oo S 2 = +.
29 i ¥ & — .+
.
30 - + .+
» -
.
<

L5

»
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TABLE I—continued. o
L
Al
CONVALESCENT EN¥ERIC NO. 1—continued. . £
. -
o BIE, H —continued,
Widal reaction to Bacillus typhosus. Bacillus typhosus in
Date of @ I s e SRS
observation, ¥ l'rin: v B 3
e 1° 20 i 400 ] 8 Number of bacilli per c.c. Faeces.
.
o o
October 1907- °
- I ! o= h + -
’ e .: — ..
°
3 . = S
s = 27 Ay aE as
6 - Rt
7 . - AT pa e
8 < e vee | P 4+ +
10 . —_— —
11 . =y + o R +
12 e S + + +
13 e . . s + +
2 14 . “ | = s
15 ‘ s | | = an g
16 ‘ = 5
17“ . ‘ e S —
18 : S + + +
x9 e e = =
> 20 - e s " 13 — + + +
a1, = - + + +
nz - o
23 . .- “ - oby
24 e S
I 5 5 = -
|
’26 < ] o e o
. =128 “ — i
|
, 29 . . ' — b 6
o ’
»
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TABLE [—continzed.

CONVALESCENT ENTERIC NO. 1—continued.

PTE. H—continued.

Date of

-

Widal reaction to Bacillus typhosus.

Bacillus typhosus in
L

obse. vation.

10
4
S
6
7
8
9 %
10
11 o
12 A2
13
14 54
15 o
10
17
18
19 o
20 't
21
22
23
24
25
26
27
28
29
30 o

20

e

(40

So

Urine.

Number of bacilli per c.c.

L

Faces,

+ +

+ + + + |

+ + +
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! TABLE I—continued.
CONVALESCENT ENZERIC NO. 1—confinued. o fa
» PAE, H.——cont;'mwd. ‘
Widal reaction to Bacillus typhosus. | Bacillus typhosus in
ob?:::azion o B T 1 s ¥
- A AT g8 Number ole?an;:lli per c.c. Faeces.
|
|
October 1907.
I e + e
2 " —_
3 v = =3
§ " | = + 4+
6 " = — I3y s
7 B o et ey
8 Goss St
10 = =
1 i T S - SFAr mr My
- 12 % ' — S e
13 . — a7y
14 C 0 e 7
o
15 s vl — + +
16 —
17 & =
18 ; 9 -y LA S
19 & - -
20 Al = MR
© 21 . | — 4+ o+ +
\
22 . i - %
| 24 bl 5 -
23 (st L &
26 . ' 1 “ — o
28 4 o b [ LA — + +
29 s 24 i l —_ + +

&

53
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TABLE l—continued.

CONVALESCENT ENTERIC NO. 1—-corncluded. 5

o

3

Pre. H—concluded. : X °
W& reaction to Bacillus typhosus. Bacillus typhosus in
Date of A
e g i 10 l ' 20 40 8o Uripe. | Feces.
| < @ Number of bacilli per c.c. O
October 1907—
contd.
30 ves e —
31 —
November 1go7.
1 avd NS + + 4+ +
4 " o — —
6 Co R -— e
8 } - + + + +
9 | o + 5%
10 | | - + + + +
31 o a | - L
13 — ST o
14 pe ot 8 LR | — —
15 o NS | = ST
16 gE e g5 o ML TOEY = L
18 = S e tAE e
20 et s ‘ o o | - + 4 + +
21 aes e ‘er iew ’ -— + + + +
22 : woa = | 3 . F
23 = e -
24 5 ol =i
25 o . - + + + +
REMARKS. R

In this case we have an example of a “‘chronic bacilli carrier.” He was free from fever on the Gth

June, but it is shown that he is excreting bacilli in veey large numbers in his fzeces at the end of October,

nearly five months later. The man looks perfectly well.  Such a man as this, returning to his regiment,

would be a focus of infection. If he were employed in a cookhouse, Gairy, ete., he would e very liable to.
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cause an epidemic of enteric. The sanitary conditions of the cookhouse or dairy might be perfect and the
source of such an epidemic would be very difficult, o determine.

In November the faces of this man contained enormous numbers of bacilli in pure culturs. ‘There
wete several hundred colonies on the third Drigalski-Conradi plate. The danger of such a case in a regi=
ment requires no comment. This case should be very carefully studied by all those engaéed in the preven-

~ tion of enteric fever.
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TABLE |—continued.

CONVALESCENT ENTERIC No. 2.

RANK— PRIVATE, NO. 6821.

NamME—W. L. .

REGIMENT—BEDFGRDS.

DATE ON WHICH FEVER CEASED—26TH JUNE 1907. ) =
ADMINISTRATIGN OF UROTROPINE (DATES AND DOSF‘S)—GR. X TWICE DAILY FROM

20TH JUNE 1907 TO I13TH JELY 1g07.

Widal reaction to Bacillus typhosus. Bacillus typhosus in
Date of : o e /8 == pts
observation. e 3 —
$ ~ Urne
X0 20 40 8 Number of bacilli per c.c. Faeces.
July 1907.
17 e
18 2t
19 + r + s-
+
20 1,000 PEr c.C. —
+
21 o 4,000 per C.C,
22 —
+
23 - ves o 1,000,000 per c.c. oo
24 Yo 20,000 per cc. —
25 voo 1,000 per ¢.C.
26 -+ =
27 —
28 | . i 8,000 oo:- :
ves e ee was ! £ » per c.c. e
29 \ =
30 l & — -
August 1907. : 3
2 I ver .es . 2 per c.c. ‘e
3 . _—
|
5 . , . _— 3
6 | + £
‘ |
8 | ! 23 Sate —
0 1 + | + + - T 3 A
1) '} g | =
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TABLE I—continued.

CONVALESCENT ENTERIC No. 2—continued.
Pre. W. L.—continued.

Bacillus tyﬁzosus 1n
Date of
obseryation.

l Widal reaction to Bacillus typhosus,
: :
l

Urine.

2 £ At £ Numbec-of bacilli per ¢ ¢.

Faeces,

August 1907—
contd.
11

September 1907.

1

"
2

-
>

w

G

1

|
— 4

+
1,0C0 per ¢. c.

-

-

1,000 per c.c.

e
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. TABLE I—coptinued. 242
. ¥ .
CONVALESCENT ENTERIC NO. 2—continued. %
. -
PTE. W. L.—continued, > A :
-
. Widal reaction to Bacillus typhosus. Bacillus typhosus in = ”*
Date of ] . .
observation. . ] . T |
° rine. g .
32 29 ° 9 ) 8 Number of bacilli ver c. c, FEses. e
September 1907— . y
contd.
8 s A =
-
9 “os sau Y —_ — - - .
L]
10 = - N e
11 v - p— ——
12 = —
24 e LA — =
25 voe ' X iy — o
26 o - = e *
.
27 —_— -—
28 - =
29 — — e
30 . = L .
October 1907. b
1 e oo . . — - L4 .
|
2 sl ¥ os. -_— ' —
3 e "o . . - -
4 : ! = —
L] L4 -
5 o — -
6 . " Ll L — =2 j
S : . :
7 ‘. ) —— - o
gl -
8 i 4 —~ e B i
L]
9 e ' bda ade J— —_ 7
10 3 2% o o o -z * #
. .
1 - =i % oy ST
-
12 e - see P —-— — . - ‘
o . o -
1 - . i ® A
S . ° g @ * %
14 e e L) e — % -
L] & ® »
A °
o o L
. 9. L -
. a
. k3
» o - L ” 4 ’
L J
° L ] Y * Ll
° .
L}
3 ‘.
'
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TABLE 1—continued.

CONVALESCENT EN}':«:RIC NoO. 2—concluded.

Date of

observation.

Widal reaction to Bacilliug typhosus.

Bacillus typhosus in |

10

40

So

Urine.

Number of bacilli per c. c,

Faces.,

s

October 1907 —

contd.

15

16

17

18

9

20

21

22

tion~ before declaring a patient bacilli free.
» the previous case urotropine had no effect in permanently checking the bacilluria.

REMARKS.

This case became free from fever on June 26th, but he continued to excrete bacilli in his urine up to the
end of August. He never discharged any bacilli in his fzces. This case illustrates the markedly intermit-
tent character of the excretion of B. typhosus in urine and emphasises the importance of repeated examina-
He has not excreted any bacilli during September or October.

12
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TABLE I—continued.
-]
‘CONVALESCENT ENTERIC No. 3. 3
RANK—PRIVATE, No. 808g. . : .
NAME—S.
REGIMENT—-OXFORD LIGHT INFANTRY. r °
DATE ON WHICH FEVER CEASED—S8TH JuLy 1907.
: ; o
ADMINISTRATION OF UROTROPINE (DATES AND D0sES)—NoONE.
Widal reaction to Bacillus typhosus, 0 Eacillus typhosus in
Date of === st S3k 2
obseryation, | | T ‘U~rine. iy
| 100 | 200 | 400 | 500 | 600 | 800 | 1000 | 1280 Number of bacilli Faces, Blood.
—— = | — | —_—— = BN BT O AR Ik
|
June 1907. |
23 ol e I T B O A S 5 B & + - - +
26 I +
28 + |+ 4+ |k | Yo
29 e ?
| | |
July 1907. o :
1 o (5 I o ) T | + + + | <
2 . .. .
| |
3 . | = . + ] s
S Tt | £ 30,000,090 per c.e, - V
6 gl +
‘ 70,000,000 per c.c. -+
+ 3o
7 E E 56,000,000 per ¢.c. , +
8 : X
Cies 50,000,000 _ercc,
9 S T S SR (Y Y B 37
| } . l 33,000,000 per c.c. + + +
10 ont (s S +
i ’ 44,000,000 per c.c. & )
1 +l* |+ |+ & | o -t
, 77,000,000 per c.c. S st Y
12 i e l + . Ly
‘ i1 " 35:000,000 per ¢.c.
13 0 g e
36,009,005 per c.c. + 4+ 4
15 +l+ |+ +lx]..l '
’ 62,000,000 per c.c. 5
16 as | ‘ T (A= + .:
| : ; ’ 6,00c,c00 per e.c. .
1 O s o | 2
7 ’ jrus ’ 20,000 per c,c. | + o
| ' ‘ 32,000 percc. |
19 il Pl R + | ) S
. | x 1,000 perce, |

— ' 4
B P e A
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TABLE I—cont:nued. ;
-
CONVALESCENT ENTERIC NO. 3—continued.
P3E. S.—continued # i =
Widal reaction to Bacillus typhosus, i X Bacillus ‘typhosus ite *
Date of —1 £ - 2
tion. . E |
e vy 100 | 200 | 400 | 300 | Goo Soo‘| 1000 r 1250 " Number of bacilli Faeces. < Blood.
% ! 3 o Percc |
g PR
July 1907— s |
contd. + -
20 e v . . 2,000 per c.c. -
i +
21 SR 10,000,000 per ¢.c. .
" 22 : g o || 60,000,000 percc. —
-+
i 23 o 2 ‘ 30,000,000 per C.c. - ‘
) | | {
¥ 24 53 I 100,600,000 Per c.c. -
|
25 | 60,000,000 per c.c. | o
| +
26 o Koo | |t 1 100,000,000 per c.c. —
f 27 " o " 4,000,000 per cc. I S
28 o J
b |
29 v 70,000,000 per c.c. | =
| + * _
! 30 T | 20,000,000 per c.C. l -— 1 S
31 o [ ’ o 10,000 per c.c. l | o
| |
l ’ 1
X . i |
August 1907, |
= + ' |
1 . " 20 per c.c, .-
b .
. 2 - e
/ e . ..’ v . e . = el |
4 3 | |
i 4 o el 7 | 7 ‘ v
| 5 el (075 [P BT IR L% . 1,000 per c.c. - |
o ! + ‘
6 e R T 5,000 per c.c. + 5
o + ’
70 A ' e e 1,000 per c.c. Y PSS
!
8 - e . " e e e
{6 ‘
bir 10 e . e L
Y . ll' e e e ‘- L . ~— o
! .
. 12 b4 0 . d0n e v hee ’ ) : bar
L4 .
» . — 4 L0 | e
- ® ds‘ . e e e % . :
et s . " e - ‘ .
o A ! ,
.
2
® -
.
« ® .
.
[l
[ ]
*
.
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TABLE l—-cor'gtz'nued §

°
‘CONVALESCENT ENTERIC NO. 3. 5
RANK—PRIVATE, NO. 8089. . . .
NAME—S.
REGIMENT—-OXFORD LIGHT INFANTRY, 3 -
DATE ON WHICH FEVER CEASED—S8TH JULY 1907. A
ADMINISTRATION OF UROTROPINE (DATES AND DOSES)—NONE.
Widal reaction to Bacillus typhosus. o Bacillus typhosus in
ob?eart:at?gn. ‘ | ° Usine:
100 | 200 400 | 300 | 600 i 800 | 1000 | 1280 Numl::erroc{ c':‘aCl“i } Feces, Blood.
e e e T e e —————— | ——
June 1907. | 1 | |
23 ol R R s L |+ + e +
26 l o +
28 = | B ol - o
29 ‘ | | X |
!
July 1907. | -
, 1 #lFE ]+ L+ ] + | x + <
2 1 A o
' |
3 \' e Ig : 1. A ) - —_ !)
5 o o ) 1 ‘ ‘1 3o,ooo,oj.o per c.c. | - =
6 woucifcd 70,000,000 per c.c, +
7 SRS e s E o8 56,000,0(} per c.c. : 4 s o
8 ol 50,000,000 (J@r CC,
9 o s 3E 50| 15 2 . 33.000,004(; per c.c. + + +
10 T | 44,000,02;) pér S
11 4+ | + ‘ + |+ |+ | & 77.000,02; perccnl 4 4 4 »
I 12 . i [imve 35,000,0:0 per c.c. r
13 s ] [ : 1 36,000.0:_0 per c.c. ‘ + + + v
15 +l+ + |+ 62,000,000 per c.c. i
16 ! 6,000,00.: per c.c. _: o
17 . . 20,000 per C.c. o o
18 22,000 Per C.c. -
- 4
19 ¢ o \ va 1,000 per c.c. ! ~

———




.

. -~ 61
. e TABLE‘E l—contzm.tea'.

CONVALESCENT ENTERIC NO. 3—continued. -

) PIE. S.—continued % .
. v
. - Widal reaction to Bacillus typhosus. l Bacillus typhosus in =
Date of Les s
. observation, | ’ o Urine, = &
. 100 | 200 | 400 | 500 | Goo | Soo | 1000 | 1250 Number of bacilli Fzeces. « Blood,
. < | i e Perecc,
! !
. \ ‘
July 1907— |
contd. > | f pae
20 oo | b el o £ 2,000 per c.c. -
L i +
- ® ! 21 . | 10,000,000 per c.c. 0
|
22 . ’ B | . 60,000,000 per cc. =
-+
! 23 £ | v | et il L&t [ el o ' 30,000,000 per c.c. —
{ \ | +
24 ‘ | 100,000,000 per c.c. -
25 | 60,000,000 per c.c,
| | +
26 ‘ 100,000,000 per c.c. —
!
) 27 TN ECTUI NPT PRy PP IESP BT s 4,000,000 per cc. Pen
+
X 29 wes | e | 70,000,000 per c.c. -
. ; d ! - |
) 30 o] | D e s NSRS BRI B n s 20,000,000 per c.c. -
. S oz |
: 3t R [ ) ) 10,000 per c.¢.
| '1 | .
! ‘ |
) ] | | )
| August 1507, i |
|
+
; 1 20 per c.c. I o
K
L |
|
:‘, 3 44} . . . . —
i 4 R P | P o l o) -— e \ o8
IJ : 4+ |
{ 5 3 50 sos t7one % e 1,000 per c.c, ! —_— '
o o 6 . T i 5000 per c.c. + “
{ s | ¥ |
70 v e P o ’ ‘ | oo 1,000 per c.c. | \oh
1 | = - %
s ¢ 2 o . e .. - I -
e L At W S T ‘ X - | "
!
. o J &
> - . 12 33 3 PE (D9 | .
X . - L ‘3 > -} e % . . - | . .
L . '
| 1
1 AN e you 0 —
., 9. 3 ‘ !
-
<
. -
° «® — .
e o
.
' ]
¢ > ¢ ® .
¢ »
- L] °
° L ]
’
’ .
E 4 .
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TABLE [|—continued.

CONVALESCENT ENTERIC NO. 3—confinued.
PTE. S.—continued. ‘ . 0

o

iy ] Widal reaction to Baaillus typhosus, Bacillus typhosus in
Date of

.

observation. Y R i Unine, [
5 100 | 200 | 400 | 500 | 6oo | So0 l 1000 1280 Number of bacilli Fzeces. Blood.
. > ! : per . C. %O

|
August 1907— |
contd, 3 |

l
|

26 s | st s L oo s cd) ; — ' 2

3o meo a0 P o IEAcd) et o o - —_

3t R . S B A £ 22 —
September 1907. .

1 -— —

3 23] [Hr 5 — -

PR BT BT B T . “es —

-~

(] wob | enn ¢ . — N ree
-
10 e o —_ * —
e - -
11 ' . . Ne — | - .
12 - . e LR e aan ‘e e . T P .
-
14 — —_ - P
-
IS s et 0 s s s any e — ~ e
16 — = P8 (10
17 | ] (R o - S
22 -




CONVALESCENT ENTERIC NoO.

PTE. S.—continued.

’ 63

TABLE 1— continued.

3—continued,

Widal reaction to Bacillus typhosus, Bacillus typhosus in
Date of
observation. | Urine. |
100 | 200 | 400 | 500 | Goo | Soo | 1000 | 1280 Number of bacilli Faces, Bloed.
1 ; ¢+ perc.c,
September 1907 I
—-contd. g l
18 53 o - — .-
19 (13 s .. — .- .-
20 sou . — “ee
a1 - ve = F
a2 s vee o
23 von | ree oob . o
24 P 3 v — e wer
25 5, < s 4 — —
26 S B [ T —d =T
27 S “ —_ - >
28 voe |1 wsel o [ i . — — =
29 ) . Soe . eee e pr
30 o fercrd e Berss - —_ .
October 1907.
5 @ NS ST NS5 -— ae -
2 ® o | wes ver s = h
3 te oo | woe ] us P Y — - e
.
©
5 - e e te * Y — - e
L -
6 . . e . S _— — e
L]
! 7 5 ver | ae e | wur . ses.® o -y e g
5 8 sve | wan | o sse 5 — —_
L)
a
. 10, £ e s
11 ° . e e s ‘s Y] “ee :"' — ey
12 3 65 | - — &
. ® L
. 4
l3 e e e e . et = - .
. « ¥
. >
> .-
L
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TABLE | —continued.

CONVALESCENT ENTERIC NO. 3—concluded.
PTE. S.—concinded.

"

[
‘ Widal reaction to Bacillus typhosus. | Bacillus typhosus in
Date of 7 R g . . *
obeervation. N | Urine.
1€0 | 200 {400 | 300 | GOO | Soo| i [ 1280 {  Number of bacilli o Faeces, Blood.
= | I per c.c. k
1 | | 1Him : .
October xqo;—l % | ‘ | <
contd. { : i I .
14 e I | e P & Pr e e - — “
| | l
| |
15 i ort | [ - —
16 : \ =
17 CTCN (REETR (S “.1 . o | Yas T | — —
18 : | ; = —
|
19 ot o |n Ll B Rel ] s ! | .- ot
21 svs woe A ! ’ + 4+
|
23 et } l — . ks
25 % | e s et
27 o8 l ‘os ‘ ’ S o e
‘ | | [
28 Ot 1 O [ Wl 1 2 3 Wi Tl [ i | { — -
[ | ‘
— !
20 i Ve l ¥ ‘
30 T O B LA bt 155 ol fE A - — |

REMARKS.,

This case shows that the excretion of bacilli in the feces may be very 1|’ntermiment. B. typhosus was
detected in the faces on August Gth, after this an examination of the fces was mada almost daily with
negative results until Ogtober 21st, wren the bacilli were again detected in the fxzces. The feces remained
free from bacilli for nearly two months. This case at one time excreted B. typhosus in enormous

numbers in his urine.



L 65

TABLE |—continued. -
CONVALESCENT ENTERIC NoO. 4.

RANK—PRIVATE, No. 8569. p
Name—K.
REGIMENT—RBEDFORD I:lGHT INFANTRY.

L
DATE ON WHICH FEVER CEASED—I4TH MAY 1907. s
L ]

ADMINISTRATION OF UROTROPINE (DATES AND *D0SE5)—GR. X DAILY FROM iST JUNB
1907 TO 14T#1 JUNE 1go7 AND 28TH JUNE 1go7 TO 12TH JULY 1907.

Date of
observation.

L
Widal reaction 40 Bacillus typhosus.
L

l Bacillus typhosus in

40 8o

Urine.

Faces,

July 1907.

22
23
24
26
27
28

29

August 1907.
2

w

e
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"TABLE I—continued.

CONVALESCENT ENTERIC NO. 4—continued,

PTE. K.—continued. .
" Widal reaction to Bacillus typhosus. i Bacillus typhosus in
Date of e Sl !
obseryation. | o \ ‘ &
; 40 So 160 l 120 Urine, Fzces.
September 1907. | 1
20 JL~ 5
?2 e | re “ew | e ‘ ' —-—
23 3 vas ! .o 33 e ..o -—
"
75 B =
29 L) p— —
30 ‘ ' 2
October 1907.
1 . ‘ e
2 5
3 | — @ —-—
4 -
5 - —
6 =
7 e
8 —
9 ee p—
10 — =,
12 -5
14 > " By o
15 ‘
16 —
18 “ | o
19 ST
20 oo —
= |
21 e -_
22 ' e ‘

REMARKS,

Bacillus typhosus was detected‘on only one oceasion in the urine of this man more than two months
after freedom from fever, Urotropine had been administered as usual -



TABLE l—contz'nueé’ :

CONVALESCENT ENTERIC No. 5.
RANK—SERGEANT ARMOURER.

NAME—W,

REGIMENT—ROYAL ScoTs FUSILIERS.

.« 67’

DATE ON WHfCH FEVER' CEASED—22ND AUGUSE 1907.
ADMINISTRATION OF UROTROPINE (DATES AND JDOSES)—NONE.

#Vidal reaction to Bacillys - 2
typhcsus, Bacillus typhosus in
Date of P ‘ &
observation. { % Usi x
rinc. ‘.
s £o . ) ‘ one Number of bacilli perec, | S Blood.
Vi P P F | | | 4 » " TIATE
July 1907.
18 + e + ey
19 o PR ‘ 3 | it
z0 JEaies s —_
21 | — ves
22 ‘ v —
23 . +
24 i + + % —
| ¥
25 | S ‘ 400 per c.c. o
20 aest | ess 1,000 per c.c. -
| +
27 “r I 4 per c.c,
28 o ~
29 “ —
30 o -
|
at e -
August 1907. !
1 ¢ + +
| + -
2 . . 500,000 pet c.c. % 11" o=
| !
3 - - + o+
.
4 . e 5 — s
< l
5 - =3 T+t
- -+ |
6. | 100,000 per c.c. —
7 [ 2,000 per c.c. —
|
8 | sen ! . - + o] e
|
l» - | e { 3 —
9 PP ‘
o -~ e . e l —_ | + +
1 [t Il s —= )
» . | !
| |
13 Phg ‘ R 1 -
- - | |
K 2
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L]
TABLE 11— continued.
° -
CONVALESCENT ENTERIC NO. 5—continued, ° .
SERGT. W —continued. >
. .
idal reaction to Bacill | | ®
W.xda rc';::l?::.u(:. e Bacillus typhosus in
Date of o L i
observation. . | Usi
\ JTine.
L6 5 | [ | *Number of bacilli per c.c. 2 Feces.® Blood,
- ~ - —
L e ®
August 1907 ! e
—contd. | .
. L]
15 - = = . 3
.
1 . ver o . oy
+
23 ia 100,000 Per c.c. s
e
25 ot 3,000 per c.c.
-
26 SV L p
27 4+ + ) b
28 10,000 per c.c. +
+
29 40,000,000 per c ¢, .
30 o o »ae sy -+ —_—
+
31 3,000 per c.c.
September 1907. | +
1 w 4,000 per c.c. —
+
2 11,000 per c.c, e e
+
3 100,000 per ¢.c.
4 20,000,000 per ¢.c, %
L -
5 s vei 120,000 perce. oo
T . f
6 2+400,000 per c.c, -+ '
N ] 3
7 - S 60,000 per c.c. i |
8 9+4,£00,000 per c.c, ° + + + '
+
9 400,000 per c.c, ] *
10 No colonies. et ™
| + LA LL L]
1 “ e vor i 1,860,()00 per c.c. - °
| + [ o
12 o ves vee | 1,000,000 per c.c. = ®
% g
13 | 8,000 per c.c.
o e
14 St ‘ 40,000 per c.c. a g
15 g . 1 .
~‘ e
‘ | SIS
1 e s bs 10,000 per c.c. ® PS
2 ' LTy e “an
® *®
L]
o L]
P o
|
8 o L
R )
o
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SERGT. W.—continued.

-
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TABLE |- continued.

CONVALESCENT ENTERIC NO. 5—continued.

2

Widal reaction to Bacil us

typhosus,

Bacillus typhosug in

Date of N — -
obseryation, Usin ’
3 2 LAY . o
2% 8o 160 320 Number of bacilli per c.c. Faces, _Blood.
- -
September 1907
—contd. -
17 Ghbs . . “ee
18 - ) 2 —_— e
+
19 40 per c.c. e
20 S — —_
21 s e —
22 - +
23 o8 -—_ -_—
24 oo = +
25 "o. —
20 o -
27 .oe .es — - v
28 wes wee e oy e . e
29 —
30 o v + o .
October 1007.
| . —_ veo
2. 55 2 + + . .
3 T & i -
4 ) o — + o
6 e i — b
8 - —_— f—
9 Tl g ||s iwie ol s > . .
10 ) “ —
11 % o -
i2 e e . oy S - — E5
13 o " =
RO |
T4 3 - -—

-
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- TABLE I—confinued.

CONVALESCENT ENTERIC No. 5—concluded.

.
SERGT. W.—concluded. -+

.
| Widal reaction to Bacillus |
typleosus, ‘

Bacillus typhosusin

Date of
observation, . ®
" 40 So

|
; )
Urine.

320 | 2 Number of bacilli per

C.C.

October 1907 :
—conid, |

15 )
16
17
18 .
10
20

2% ‘

30 {

November 1907. |

Soadl

160 ‘
!
|

Blood.
.

This man was followed throughout the acute phase of the disease and for several months after con-,
valescence had commenced. It will be seen that his urine contained enormous numbers of bacilli during
The excretion of bacilli in the urine has ceased in the meantime, but it still continues in
the fmeces. To return this man to duty would be dangerous, accordingly when the Senior Medical Officer, "

convalescence.

REMARKS,

-

Kasauli, asked if he was free from infection, we replied that he was still excreting bacilli in his faces and  ~
should be retained fo: a further period. )




‘CONVALESCENT ENTERIC NoO. 6.
RANK—PRIVATE, No. 6962.

NAME—M,

. 7 1
TABLE 11— continued.

REG‘IMENT—OXFORD LIGHT INFANTRY.

DATE ON WHICH FEVER CEASED—30TH JULY 1g07.

L
Am:m:srm'nox OF UROTROPINE (DATES AND DOSES)—INONE.
°

Date of
observation.

o Widal reaction to Bacillus typhosus.

8o

July 1g07.
20 |
22

24

August 1907.

2

3
; .
5
6

e 7

8 o

Qe
10 o
1l

12*

160
.

»

A

Bacillus paratyphosus A. in

320 ' 1000

1
.

Urine,

e

|
+ + + + +

Fieces.

+
+

+ F o+ + F
+ + + + +
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TABLE [—continued.

CONVALESCENT ENTERIC No. 6—continued. 5

PTE. M.—continued.

-

Date of A

Widal realtion to Pacillus typhosus.
2

Bacillus aratyphosus é in
v

ob3ervation,

80

160

0320 )

August  1907—
contd.
16
17
18
19
20

22

September 1907.
9
10
1T
12
13
4
15
16
7
18 s

LR !

20 ‘

e

22

|

ooo

Urine.

Fachs.

BYood.

war

|

¢

_—

+ (B. typhosus)®

+ (B. typhesus)

er

.

*Vide pages 31 and 32.

”
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: . TABRE I—continued. .

CONVALESCENT ERTERIC No. 6—corxtinu.ed. 3
F1TE. M. —continued. .
| > .
. Widal reaction to Bacillus typhosus. | Bacijjus paratyphosus A. fh ®
Date of ® a I
observation. . - '
5 - So 160 320 1,000 Urine. Faeces. ® ood.
A _|e L J
September 1907
—contd. s
23 o — t
o
24 o Ll
|
25 ven . — !
26 ot v ey w | e ‘ vee
-
28 - . J - A
|
20 A gos | — —
30 5
October 1007,
1 - ! —
2 e - ‘e — ‘ o e
3 vie - . —_—
4 e vee vy oo — — ane
5 see . . o — - "
6 oor . A —_
[
7 ves e - | + (Para. T. A.) s
8 ’ — | - Nos
. |
9 e (14 ! N T .
10 o - —
.
3
iz o % —
12 . e e Y S et .
. I
13 e o e i | — — "
‘14 s R —
a3 . 1.5 | N ’ e )
16 ° . e .. —r | > "
. ‘17 . ' - |
o © = & |
18 . — =
| °
. o |
« 10 . ‘e ‘“ —_ l —
L
o L
3 °
L ]
o
Vol
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. : TABLE I—continued. :
CONVALESCENT ENTERIC NO. 6—concluded, J
. O )
PTE. M.—concluded. : 5
ah Widal reaction to Bacillus typhosus, Bacillus paratyphosus A, in ¢
Date of % & “
obet.rvation. ' B | F
So 160 3.20 . 1000 Urine, FECCS’, Blood.
i |

October 1007— ; L
contd. - -
20 D 5 1 o — ' A
21 T e e i
22 i X RS [ e — .

1
23 P | A 5 ROUN . -
24 S R — —
2% T i =
26 s : ey ee ‘e — —
27 —
3
28 e ! N e e 1 e —_
20 ’ AT Y 28 —
30 ' PO L — =
31 Sl R 2 —_—
H |
REMARKS.

This case presents several features of interest. The patient was admitted to
malous symptoms, vide page 31 of this report. A bacteriological examination %
showed that he was suffering from an infection caused by B. paratyphosys Ao Bt ) Wit i i
positive in high dilution to B. typhosus, but not to B. paratyphosus A., aith ough the: latier was culiivated
from his blood and faces. This was clearly,explained at a later date, e Bhoin (3 Gibiets Bt al tia
his feeces late in convalescence. The case, therefore, was one of double infection. This ma,; y P ::u: n
been a “ chronic bacilli carrier " of B. typhosus and had an infection with B, paratyphosus A, gr:;:fd on Riba

hospital at Kasauli with ano-
f the blood, urine and faces
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: TABLE 1—continued, 5
CONVALESCENT ENTERIC NoO. 7. i
RANK—PRIVA:I‘E, No. 8354. i ;
NaMe—L. F. » Ry o'a
REGIMENT—BEDFORDS, ‘G. COMPANY. o °

o
DATE ON WHICH FEVER CEASED—22ND MAY 1goj. °

ADMINISTRATION "OF UROTROPINE (DATES AND DOSES)—GR. X TWICE DAILY FROM 2ND-
]UNE 1907 TO gTH JULY 1G07.

a2 Widal reaction to Bacillus typhosus, Bacillus typhosus in
Date of =% 2.
observation. ’ Yt 7
i - L) £ Number of bacilli per c.c. Faces,
= o - |
|
July 1907. | : :
17 % : -
18 + + e l — — —
20~ o ! -
21 ‘ &2
22 P I T - iz
24 soe ves .-|--
25 9 per c.c.
+
26 1,000,000 per c.c.
27 l 6,000,000 per c.c. —
28 e o —
29" -t B [ A -
+
30 | o... O e 56,000 per c.C.
31 S s 1S 52 A - .
-
August 1907. - l i
2 o e L R — | + +
>
3 . = L i
S We | ave ! eta aes N S
: | | g
6 | | 20,000 per c.c. —
| | + |
820y l l 20,000 per c.c. 1
| | | = ‘
8 % } das 0 — v e
| ‘ | :
9 ‘ | = | L 2
11 ST 5 - =
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TABLE I—continued.

(4]
CONVALESCENT ENTERIC NO. 7—continued.
PTE. L. F.—continued. X B
Widal reastion to Bacillus typhosus ) Bagillus typhosus in
Date of - - 0
observation. ;! i Usine.
28 49 g $o 160 Number of bacilli per c.c. o Fazces,
August 1go7 f
—contd. 3
12 o l — A
| o
13 10,000 per c.c. + +
14 - 8,000 per c.c. —_
15 e = o
16 o —_
17 - o " — o
18 o ase — ==
19 - o - e —
20 v - e 5
21 = -—
22 - | = =
23 3 o — —
24 ) L (—
25 % “ o=
20 % =4
.
27 “ < — -
28 8 - L —
29 “ — +
O
30 e e i —_— s —
°
September 1907. 7 .
1 e e
2 1,000 per c.C. —_
3 5 - -
j14
5 | — + +O
6 - .
7 4 W — - .
| L
2 ' s v .




”

”
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TABLI;‘: L—continued.

CONVALESCENT ENJERIC NO. 7—continued.

PrE. L. F.—continued.

0

<

o
é Widal reaction to Bacillus typhosus, Bacillus typhosus in
Dateof
obsarvation, Urine. i3
S i 8o afo Number of bacilli per c.c. Faces,
September 1907 | »
—contd.
L
10 00 —_ +
12 e s e —- -
13 e e . — ——
14 e e . o Mo
IS Ll o e ! e
16 " e e LA L)
17 e T . G e
18 o 3 —_
19 e . . . e
20 e T e = =t
21 e PET s et g
22 e " " — ==
23 “s . (L ! b
24 ORI (e v ;
25 A S — , =
26" - l 5
27 o, O B i 2
28 e e . G ‘ A
|0 - f AN
20 . v
o _—
30 & ' o
. ° l
Octobey 1907.
o 2 l. L e "
2 i
o Py p—
P 08 53 .-
4 * e | 3
. ° 5 e LS
L -
6 * o
i .
.’
? s



PTE. L. F.—concluded.
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TABLE l—coiztz'nued.
CONVALESCENT ENTERIC NO. 7—concluded.

Date of
observation.

*Widal Yeaction to Bacillus typhosus,

20

40

October 1957
—contd.

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
20

S

31

‘ee

This case became free from fever on May 22,4, by he was fo
urine and feces in September.

.

e and faeces h

case, also, urotropine did not permanently cure the bac

»

Bacillus typhosus in
! O
Urine, ‘ L
S0 lr 160 Number of bacilli per c.c, ' Faces,
{ .| |
| | ;
| e P
LS —_—
i £ €
! (]
| TR —
|
5 o | .
| | =
s . < e
<2 1 o
| |
{ B |
: I o .
|
- 1 =
REMARKS,

und to be excreting B, typhosus in his

ave been free from bacilli during October. 1In his

illuria,

o

L=



o

RANK—

Namz—MRs. W. (WIFE OF SERGEANT W.).
‘REGIMENT—

4
DATE ON WHICH FEVER CEASED—20TH AUGUST’ 1907.

-
“CONVALESCENT ENTERIC No. 8.

TABLE I—continued.

ADMINISTRATION OF UROTROPINE (DATES AND Doses)—NONE,

Widal reaction to Bacillus

typhosus, Bacillus typhosus in
Date of
observation. ] "
100 200 o S0 Urine, Faces. Blood
!
July 1907. |
18 o + *x | — '
19 . | er +
20 o8 5 5 — =
22 ve ¢ us — —
23 e ') | - — o
24 PR i 4 y
25 | . 4
26 < 92 ! S— L
. 27 . A | & ==
28 M v e _ &
! | !
29 oe - 25 — %
L3
30 e . . —_— — Ll
e |
31 o — = a
August 1907. 2
|
TR | - -
Py 3 @ L O 3 % ) —_ — ’ek
5" 83 . e —_ — el
* 8 hed E see . e b — o
. 9 A \J er e - — — e
!0. £ " “ — —_ wee
2 ) " oo | —_— o e
a2z e o ‘ Ay ' i
: 23 o Tl chal -— o
===, | |




o 3 .
8o . X
-
- -
Ll -
TABLE |—continued. 7 :
. ® 3 ,
CONVALESCENT ENTERIWC NO. S—continued. ® . .
L . L4
MRs. W. (WIFE OF SERGT. W.)—confinued.
.
LJ
g - - J 3 A
.D o/ Widal n:.yc;;:)or;uz) Bacillus | Bacillus prhonm in .
ate of e e 2 E ®
observation. ° ol + 5
. 100 200 ' 300 400 | Urine, Fazces. Blood, Pacollr
| 0 r
. | °
September 1907. & . ! . 5 - ;
| - . o .
10 O Bevess : — — .
ll e e LR —_— —— s
| |
12 — 4 — A
13 sesh 4| heimee ' — —_
|
REMARKS, ‘
L

This woman never excreted B. typhosus either in her urine or fazces#t any time during her illness or
convalescence, nevertheless B. typhosus was recovered from her blood. This case was a pure bacillzmia,

sl

»
o e ?
-
o y !
. oy '$
L - °
< d 2
> - . |
. »
. o
. oty .. -
° a
.
.
4 . Y L ° ,
2 - - ° .-
- L
| ® e =© .
L -
. .
- ¢ we ) ,
L
. = °
A
° ., b -
° °
L4 °
° e v
e -
o
~ ©
- .
°
.
e P ° ®
° .
. » &y
L] b . . 4




. RANK—CORPORAL NoO. 34651,

“ 81
TABLE [—continued.

CONVALESCENT ENTERIC No. 9.

NAMeE—E. F.
REGIMENT—R.«F. A, . %

DATE ON WHICH FEVER CEASED—I7TH AUGUST 1907, :
ADMINISTRATION OF UROTROPINE (DATES AND DOSES)—NONE.
* | Widal reaction to Blicillus
; Bacillus typhosus in
Date of typhosus, . -
observation, ’ f | Taae |
20 | 40 So | 160 | Number of bacilli per c.c. ’ Faeces. Blood.
August 1907. | ! l
| ° p
10 e — { i
; |
13 v —
| | |
14 e | s - .
16 |5 — |
‘ .
24 o
26 S —
! | +
23 v | 5,000,000 Per €.t - >
a9 oo il Tae — -
i B
31 2,000 Per C.C. -
i
September 1g07.
+ !
1 » 4,000 per c.c. | =
|
2 — | -
> + -
4 et ] [ae 1,000 per c.c. ‘
5 SO [T —_ ~-
n' L +
6 50 per c.c.
? i +
” 7 ® , 1,000 per c.c. -
& = *
; 9 —
. 10 — —_
. +
L9 SA- " very numerous, s |
. |
12 . . 10,000 per c.c, +
13 Lo — 00,
M
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TABLE [—coyptinued.

’
CONVALESCENT ENTERIC NO. 9--continued. ’
CORPORAL E. F.—contisined. .
-~ "
; Widal reaction to Bacillus i . S
SN L j Jtlyphosus. ] Bacillus txphosns in
obseryation. L Usi
rnne.
20 40 St » Number of bacilli per e.c. Excl, Blood.
AL ' = ol e bl L
September 1907 §
—fonfll- , ’ -
+ .
14 e 400 pet’c.c, .
15 . -+
+
16 10,000 per c.c. — o
17 o & — i —_
18 due . - oL S
19 7 — -
20 5 —
21 - |
22
23 5 vs
24 — =
25 2 & —_ —
26 o oo -
27 s 5 — —
28 — — 4
.
29 A ; — —
’ .
30 [ ae e - — 5
|
October 1907. . .
-
1 ser . — ) — v
4 »
2 PE =1 LR
3 — po—
4 | Ry -— S
n - —_— L
) 'l' ! g/ e—— - .
PN o &
fles 3y
9 : A -
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1 . TABLE l—cont:inued.

CONVALESCENT ENTERIC NO. 9—concluded.
CORPORAL E. F.—concluded.

- P

Widal reaction to Bacillus
Dot e «typhosus,

Bacillus typhosus in
!

observation.
20 40 8o 160

Urine.
1 Number of bacilli'per c.c. | Faces.

October 1007
—contd, \
10
12
14
15 =
16
17 e ] oas

18
19 G
20
21

22

30 wee

3} i
November 1907.

10

' REMARKS, "

In this case thé examination of the urine and feces was commenced during the acute stage of the-
diséase ard continued through convalescence. It will be seen that he continues to excrete Bacillus typhosus-
in his fzces nearly three months after freedom from fever.
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TABLE l—continued,

CONVALESCENT ENTERIC NO. 1I0.
RANK—PRIVATE, NO, 8367.

NAME—B. o 7
REGIMENT—DBEDFORDS, ] )
DATE ON WHICH FEVER CEASED—3RD SEPTEMBER 1007. S
f )
ADMINISTRATION OF UROTROPINE (DATES AND DOSES)—NONE,
| Widal rezction to Bacillus - .
il e typhosus. Bacillus typhosus in
observation. i Urinrc
' 7 Ea 32 G40 Number of bacill'u per ¢.c. Facces: Blood
August 1007.
12 |+ + +
13 —
14 | + + - + -
17 || 8 — ¥ ve
18 ve 2
23 l o — —
24 = - — o
! +
28 \ 1,000,000 per c.c.
30 —_— o
+
31 5,000 per c.c.

September 1907.

xS W

<o

10
i
12
13
L2

|

|
|
|

e

<+
4,000 per c.c.
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TABLE, I—continued.

CONVALESCENT EN?PERIC NO. 10—continued.
PrE. B.—coutinued.

<

Date of
observation.

Widal reaction to Bacillus

= t') phosus.

1

—

Bacillus typhosus in

310

——
S
=]
ow
o

G40

—contd.

w

i5

16

17

25

26

27

28

29

30
October 1907,

© N o »nn e W

10

11

12,

1 13

T4
15
16
17
18

September 1907 | = |

—

! Urine.
Number of bacilli perc.c.
.

.

.
Famces,

Biood.

e

e

s
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TABLE [— continued.

CONVALESCENT ENTERIC NO. 10—concluded.
PTE. B—coﬁcluded.

S0 Widal “f,‘-:,%’:sﬂg,&cm"s Bacillus typhosus in ¢
observation, ) ) | F —
i 4 s i, e l Number ofU bacilli per c.c. Faces Blood.
October 1907 |
—contd.
19 —_ .
20 — —
21 - —
22 — -
24 —
26 . —
27 e | -
28 e | r -
29 -
30 =
31 —
REMARKS.

The examination of this case commenced during the acute stage of the disease. He never excreted any
bacilli in his facces and only on a few occasions in his urine.
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TABLE I—continued. .

‘CONVALESCENT Em;smc No. 11.

RANK—PRIVATE, No. 8173.

NaME—H. L.

RscmzNT—Bl.;DFORDs.
-

L J
DAIE ON WHICH FEVER CEASED—21(ST AUGUST 1907.
L

L]
ADMINISTRATION OF UROTROPINE—(DATES AND®DO0sfs)—NONE.
Widal riay;t;lc; :: B.acxllus Bacillus typhosus in
5 bDatc of 5 | 245 #a 3
observation. Usi A
40 o el Number of bacilli per €.c. Faeces, Blood.
August 1907.
' 12 + + + + +
14 + + — - < .
17 S L e
20 . ee ! .- - .
°
28 ey
+
20 1,000 per c.C. K
+
31 3 20,000 PEr C.C. - i
September 1907. ‘ A
i 1 | 8,000 per c.c. g 4
| +
2 6 col, per c.c. -_
3. | —_ —
| St
4 . l 1,000 per c.c.
L
5 | — -
6 o< [ -+ -
® . I
° 7 . | == e
°
g*® gt % -
L]

4 ? | e — was
g * 26 | ok — s
3 S |
L DR I = =

e |
] 28 o | —_ —
“29 Gl = =
LI L] ° |
.30 5 - _— S
° 4 °
o
. °



PTE. H. L.- -continued.
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TABLE [—continued.

CONVALESCENT ENTERIC NO. 11—confinued.

Widal 'ct";c‘:;'%';:: Bacillus Bacillus typhosus in
ob[s)eaw;t?on. % T2
40 5 age Number (:; Txgg'illi per c.c. F:ncc.s. Blood.
October 1907.

I .o aes — ‘er

2 — =

3 - = =

4 o — o

5 — 0 ons
6 ove - e

7 o e — — ‘e
8 - “
9 —_— —

10 e oie e — = e
11 H .. % — +

12 — s
13 e . . — ‘— e
14 e es oor L = “ee
15 . — -= o
16 — —:
17 - L

18 : - —_
19 e . — — s
20 e . o - - o
ar e o bee T
22 . . ' - — "o
23 vob — -
24 ! o - - i
23 —
26 . — -
27 3 — — T




‘
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: TABLE I—continued.

CONVALESCENT ENTERIC NO. 11—concluded.

- P1E. H. L.—concluded. A . ‘
Widal reaction to Bacillus . z o 0.
Sl eyphosus; Bacillus fyphosus in
observation, * t Gia . 7
mne.
s 40 8o 160 Number of bacitli per C.C. Fzces, Biood.
October 1907 A
—contd, -
28 e et e ~ et
.
29 -! —_
= Dol M B el =
31 e : o 4L —
November 1907. !
23
12 gl 10,000 per C.c. —
‘ |
REMARKS.

L}
This case was also followed from the commencement of the attack of enteric fever into convalescence.
He still continues to excrete bacilli in his faces and urine about three months after convalescence.
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TABLE l—cqyztinued.

CONVALESCENT ERTERIC No. 12.

RANK—GUNNER, NO. 30303. ;
NAME—W., .

REGIMENT—11TH BATTERY. 1

DATE ON WHICH FEVER CEASED—I10TH JUNE 1907.

»

ADMINISTRATION OF UROTROPINE (DATES AND DOSES)—GR. X DAILY FROM 28TH JUNE
1907 TO 10TH JULY 1g07.

Widal reaction to Bacillus typhosus. Y Bacillus typhosus in
Date of
observation.
10 20 40 So Urine, Faces,
1 ‘ ‘ -—
July 1907.
22 4 + —_ | e -
23 ‘en vee aes | ee e e
24 —
.
29 —
31 - + +
August 1907. |
5 == i 3
7 o - ‘ =
10 v - —
|
September 1907. |
| . v ’
12 | a —
I
13 “es ' “ee . vee 4 =
14 |2, i s ‘ vos — :
15 wo || g
17 5 : e | o —_
18 o N — ,.
3 L AR TR 2}
20 -
21 \ : . =
|




Uo L
LY o
o
-—7 0 e
\ o
{ . \
L \ A
\
! o
| \. o «
] o
o ¢
s\ o
]

J faet CONVALESCENT ENTERIC NO. 12—continued.

g1

TABLE I—continued.

o 4 « A3
I fo o Gr, W.—continued.
e : > - Widal reaction to Bacillus typhosus, Barillus typhosus in
Y . Date of . = et o
4 observation, | -
y o 10 20 | 40 So Urine, F=ces,
CrX WAL
’ September 1907 | * ‘
—contd. 2 .
: 22 ¢ o
. - L ol
- 23 wee ‘e v
24 . s “e1 — -
25 . sl o — -
, 26 5 — —
{ |
] 27 = | — =
! 28 ‘ t e | — -
] » LU, ¢ ’ :
29 e | | + _—
' 30 St | 8 e seeae s -—
& October 1907. | I
o' '
L A 1 . . A ‘ .. e
' 2 . . aos v o &
L
3 - e s ser | - )
# ! |
s e W e e - | -
g 6 5 . | 90 =
% L
[ 8 . S ovh O ¥
e. L
. -
A —_— —
A wt 0 |
w o el 9 - \ -
2 |
A 1 S o o = B
| . ¢ ‘
. 12 r " f = —
AL Y, 13 .y 53 ; o | ™
Y . |
- 14 v ' & besiaa il — Y
o - IS ver S ! e . N | i
L - g 16 LWILTLL | - -
- ' |
. 4 N2
. P .
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TABLE I—continued.

CONVALESCENT ENTERIC NO. 12—concluded.
GR. W.—condluded. '

Date of
observation.

Widal reaction to Bacillus typhosus,

Bacillus typhosus in

10

20

40

So

Urine,

October 1907
—contd.

17

18
19
20
21
22
23
24
25
26
28
29
30
31

Appatently in this case the bacilli haye ceased to be excreted in thejurine and fmces. In the fxces

REMARKS.

bacilli were found three months after freedom from fever and in the urine nearly four months after.

L]

'

o
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. TABLE 1—continued,

CONVALESCENT ENTERIC No. 13, § <
RANK—PRIVATE, No. 8080, ¥ ; .
NaAME—S. G. . ~
REGIMMENT— IST BEDFORDS. . e
DATE ON WHICH FEVER CEASED—4TH SEPTEMBER 1007. . &
ADMINISTRATION® OF UROTROPINE (DATES AND DOSES)—NONE.
.
* Widal reaction to .
Date of Bacillus typhosug, Bacillus typhosus in
observation. S
- :
- Un
8o 100 L 320 Number of rl::::}lli per ¢.c. Fieces. Blood.
August 1907. .
19 + o e IR
20 o +
21 s o — wee
22 e .- '— e .
24 . 2es -
+
28 R 500 per c. cC. — -
30 - =
31 =
September 1907.
+
1 — 4,100 per c.c. -—
4 —
+
1,000 per c.c. .
11 " 8 per cc. ves
12 .?- Y 4,000 per osc. e vat
‘4 e e e — e ..
0
- ‘5 o T L) . e e
k (LS ) AR ;
17 = o L e o e
p lg e LAl e . e (L]
eI NE10 . v —
20° — —
. B
21 - L L) e e —-_—
LAY 22 e '00' . - - e




94
TABLE I—continued.

CONVALESCENT ENTERIC NO. 13—continued.
PTE. S. Gi=-continued.

¢ Widal reaction to Bacillus typhwus in
Date of Baciilus typhosus.

observation. | : - T~
| Urine,
%o 6o |, 320 Number of bacilli per cic.

1 Faxles. Blood.
|
|

September 1907 | !
—contd. ’
24 55 5 e - == | =

25 TR
26 —
27 e —
28 ==
29 = +
30 -— | + oso

October 1907.

LN
|
|

3

+ e & S .
5 = \ = :
6 o U8

7 - + + +

8 ’ .... = 4 —

9 . o . — e

10 — — vee
11 - 2 - -
12 - = 4
13 . -_ —
14 — —
15 — —
17 % — - %
18 = -
10 pon - -
20 { wa- wee ‘e g - e

1
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TABLE 1—continued.

CONVALESCENT ENTRRIC NO. 13—conc/uded.
> PTE. S. G.—concluded.

|
Date of !
observation.

Widal reaction to
Bacillus typhosus,

N

Bacillus typhosus in

| .

8o

160

320

Urine.
Number of Excilli per c.c.

Faeces.

Blood.

o
21
22
23
24
25
26
27
28
29

30
31
November 1907.

18

e

e

REMARKS.

The examination of the blood, urine and faces commenced during the attack of enteric and was
- continued into convalescence. The intermittent character of the discharge of bacilli in the faces is well

«  illustrated by this case.

urotropine was administered in this case and the bacilluria ceased Spantaneously.

No bagilli were detected in the faeces during the acute stage of the disease. No



CONVALESCENT ENTERIC No. 14.

RANK—PRIVATE, No. 3118.

NAME--P,

REGIMENT—1ST R. Sussex, B. Cov.-

'

96

TABLE 1—continued.

DATE ON WHICH FEVER CEASED—30TH JUNE 1907. “

ADMINISTRATION OF UROTROPINE (DATES AND DOSES)—ADMINISTERED IN USUAL

DOSES.

{

\

Date of
observation,

Widal reaction to Bacillus typhosus. ’

Bacillus typhosus in

io

20

|

40

8o

‘ Urine.

Faeces,

August 1907.
22
23
24
September 1007.
13
14
15
16
17
18
19
20
21
22
23
24
a5
26
27
28
29
30
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TABLI.:‘. I—continued. .

CONVALESCENT ENTERIC NO. 14—confinued.

PTE. P.—continued. . - e Y
. e -
Ry -
Widal reactien to Bacillus typhosus, Baciflus typMosus in
Date of 2 >
observation. .
10 r 20 40 g0 Urine. - ° Faeces,
October 1907.
1 U A — . -
2 s e ® e — —
R
3 o el —
4 A3 — —_
5 v a2 - 5 o
6 - —
7 e . -\
8 . va — e
16 . . — —
11 . 524 o -
12 N - =
13 . . — —
14 . == =
15 S —
16 e —— aee
17 =2 =
.
18 o o
10 B .. - —
20 £ A | -
L]
23 . . va —
™
r ® [
25. e o e 5e — i Y
26 Y .- e : N
1 2 |
9 27 . . e : v
° 2
28
29 ® - °* =
2 30 : ;
o, % ys -
Ll
. 31 o wo o =
pe »
o
-
. = L
L]
0
.~
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TABLE l—cqutinued Z

CONVALESCENT ENTERIC No. 15.
RANK—GUHNER, No. 23950. 3.
Name—K. !
REGIMEN7-—gTH M. B., R. G. A.
DATE ON WHICH FEVER‘CEASED—-:;IS__'.I‘ MARCH 1907. " 5
ADMINISTRATION OF UROTROPINE (DATES AND DOSES)—NoOT KNOWN.

L

‘ Widal reaction to Bacillus typhosus. Bacillus paratyphosus A. in
Date of | — S
observation. ¢ |
10 20 40 So ! Urine. Faces,

May 19o7.

13 + + ' i % - -

. |

31 P ! vae” | +
June 1907, !

20 —

REMARKS,

o
This case was regarded clinically as one of ordinary enteric, but bacteriological examination showed that

it was a case of B. paratyphosus A. infection. He was found to be excreting bacilli at the end of May,
although he was free from feverin March. S



CONVALESCENT E

RANK—PRIVATE,

NAME—]. D.

grRIC NO. 16.
0. 7993.

REGIMENT, 1ST BEDFORDS.
DATE ON WHIGH FEVER CEASED—20TH SEPTEMBER 1907.
ADMINISTRATION OF UROTROPINE (DATES AND Bosss)—

.

99
TABLE |—continued.

Date of
observation.

Widal reaction to

Bacillus typhosus,

H

f

¢  Bacillus typhosus in

August 1907.
T4

15
16
17
18
19
20
21
22
23
24
25
26

27 »

A Oy

pe——
oL W

e

160

Urine. ‘
Number cof bacilli per c.t. |

|
Fmces,

Blood.

5,000 per c.c.

+
200,000 per c.c.
+

2,400 per c.c.

5
12,000 per c.C.

B

+ |

1,000 per C.C.

02

He
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* TABLE |—continued.

s -
CONVALESCF?NT ENTERIC NO. 16—continued. AT
. .
PTE. J. D.—continued. * *
. -
S Widdl reaction to Bacillus typhosus. Bacillus tﬂ"“:“ in .
-
Date of . o~
observation. l = =
e rine.
X 2 ‘ 42 o 160 | Number of bacilli per c.c. Faces.
| -
e L]
September 1907 pe
—contd.
9 3 o st G
10 - - = —_
SE
1 o -~ 126 per c.c, —_
12 see + —
13 o 8,000 per c.c. s
14 wee . " . — "
15 . ’ « — —
16 F P — +
i v . —_ —
: +
18 9,000 per c.c. .
19 s vee e = "
+
20 o 200 per c.C. s
21 Er —_— e
22 e L wes
.
23 ¥ e . g
24 . o . — -
25 . o —— -—
°
26 4 o ; 0
27 . o o _—
L]
28 3 e .
29 e . o _— .-
-
30 ; . i —
- L
-
October 1907. EL .
1 oo — B e
- o o
2 sos ..
o
3 e » — - S ©
& I
—
o 5 s <
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TABLE 1—continued.

ONVALESCENT ENTERIC NO. 16—continugd.
PRE. J. D.—continued.

> —
P
- { Widal reaction to Bacillus typhosus. 'éncillus typhosus in
Date of ? : ‘a > -
observation, Urine
10 20 40 o lfo * Number of bacilli per c.c. Faces.
» )
October 1907— g
contd.
4 — —
2
5 . v e ) — ves
7 — -~
8 o aee oy o =
9 - e
10 @ e 7
11 Y ..? Ty e
12 . LR —_— e
13 oes — =
14 vor % o Pt ==
!s LAl e .. LA — st
16 oee .ee ds : — vee
17 vou e — 7
18 2 e e —_ .-
19 a2t
.
20 { — g
al e e “es e e 3y
L 22 e e — =
23 & “s o A%k o o
24" pontlll KRR % - ~-
[ r
L 25 "o s o e —
.‘, » 26 o . — o
B o % o - —
28 2 —
$ 20 e
£ 30 rrh AR v — | -
A -
. Ld




"0

PTB. J. D.—concluded.

L3

-
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TABLE 1—®ntinued.

CONVALESFENT _ENTBRIC NoO. 16—concluded.

; Whial reaction to Bacillus typhosus. Bacillus typhosus in b
Date of PR ~ : ! :
observation. Usi At
[} nne. .
19 l 42 9 ' a0a Number of bacilli per c. c. Faces,
| | IR ji RIS
October 1907— f T |
concld. | | i v !
& | | 2ol 5 ; i
| |
November 1007. j | .
15 ! l ) | . # — ‘ + -+
| , |
REMARKS,

The case was contracted at Kasauli. He had several hzzmorrhages from his bowels during the attack.
The bacilli were namerous in the fces containing the blood. He excretes bacilli in his fces at long inter-
vals. No urotropine was administered and the bacilluria ceased spontaneously.
‘
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TABLE [ —cont:nued.

CAsE No. 17.

No. 2019, SEPOY A. P., 114TH MAHRATTAS, POONA.
CASE IN 114TH MAHRATTAS HOSPITAL, POONA.

DATE OF ADMISSION—I4TH AUGUST 1907. 40 W
2 . - >
o Widal reaction to ‘ 3
¥ Bacilly paid: ‘ Bacillus typhosus in
Date of observation. Bacillus lyph‘osus. _'}A)‘.E'%SE:E_
5= y { TR T '
20 |+ 40 | 100 | 200 2 | 20 | Urine. Fieces, | Blood,
St |
| |
September 1907.
5 + |+ P+ | F| = | = - - +
8 '. gt Z o
+
e 10 per c.c. 7%
9 , ‘ P+
10 | - | ... | 100,000 per c.c. -
11 | M G ’ o ' Sterile. =
| +
12 20 per c.c. —_
13 | — =
1 bls o ]
15 v S gy
| ! +
A 16 30 per c.c. —_—
17 — —
18 — - :
»-19' e ves l — — 1‘
20 ey (l ) j
21 ane e 3 | = —
. l
: 30 ' = e |
n |
1 REMARKS,

«cades by crdinary sanitary inspection.

This i a case of enteric fever in a native of India. It was proved to be an infection by B. typhosus by
cultivation of the blood and urine, He continued to excrete bacillt in his urine during convalescence. He
Joft for his-home at Ratnagiri and so np further observations could be made. The medical officer states
that this case had no clinical signs of enteric fever. The diagnosis was at first “ simple continued fever.”
This was changed on September 5th to enteric. Had this case been overlooked, it might readily have given
rise toa number of fresh cases, and it would have been very difficult to have detected the source of such
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TABLE 1—continued.
Case No. 18. ®
NoO. 1034, SEPOY G. R.S., 114TH MAHRATTAS, POONA. "
ADMITTED 10 HOSPITAL—14TH SEPTEMBER 1G07.
TEMPERATURE—N(?RM,\J. ON 24TH SEPTEMBER 1Q07.

%o b v
Widal_ reaction to -
e ¢ B*,‘;‘,‘,',‘,’Z,ﬁ:"' Badiflus typhosus in
al egorﬁburva~ Typhosus. .
K A, 8.
40 o 100 203" °© 20 20 Faeces. Urine.
SR |
September 1g07.
13 SIS + + +, e + ~-
14 e + —
15 " + -
16 + + + + =
17 e s ' e e ').-. "': + + + Sterile.
18 + + + + —_—
19 e + + + ooy
21 + + + + ==
23 aes s + + + =2
24 e + + + + e
25 . e + + + + ey
26 | oer 4+ ok —
27 v ' "ee <% =
| —
30 ' B ¥ 3
October 1907.
[ ‘ —
1 I +
2 i' + =
5 ’ ! py
6 . + -
7 ' g
|
8 ‘ | Saa
9 ' ’ " + —
10 £oY ves + —_
11 ' g = P
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TABLE 1—concluded.
CASE No. lS—cont:'nue_d.

SEPOY G. R. S.—continued. - ' 2
: Widal reaction to 3 & ==
s Bacillus parii- Bazillus typhosus in
Date of ohserva- typhosus
tion, Typhosus. > I
A | 8
LY .
40 S0 100 200 20 20 Feces. Urine.
. - ° = -
- October 1907 ‘
—contd, s .
12 soe .o ~oe oan ve —_— _
13 RS | Sty o — —
14 - —
15 E (R — —
16 ; — 1=
> 17 v A e : roo =
18 A | — —
19 i WY o —
< 21 -+ -+ 5 + S = ¥
22 — —
o*
23 ave vos A7 (R —_ —_
“ 24 3 te 2%
25 : = L
@ 5 & P ¥, =
‘ REMARKS,
e This is anothér example of enteric fever in a native of India. He excreted B. typhosus in enormous

numbers in* the faces. 'Sometimes as many as 5,000 colonies of B. typhosus were counted on the second
! Drigalski-Conradi plate. " This discharge of bacilli continued well into convalescence. The medical
X officer reports that this min had at first symptoms of bronchitis, Had such a case as this not been recog-
¢ nised, he would have become a dangerous focus of enteric. A man like this employed in the capacity of
&-d cook in a family would almost certainly have produced an outbreak of enteric fever.

\
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PART II.
APPENDIX.

Table II.

In this table are recorded the results of the examination of a number of cases of
enteric fever both by the serum sedimentation test (Widal Reaction) and by the blood
culture method. A comparison of the two methods of diagnosis is given. For the early
diagnosis of enteric fever the blood culture method.is the best. Conradi* has recently
shown that the B. typhosus may be cultivated from the blood before any signs of the
disease have developed in the incubation stage. For the later stages the agglutination
test 1s valuable, as towards the end of the disease the bacilli leave the blood.

(Vide page 27, Part I, of this report for a discussion of the results.)

* Deutsche. Med. Wochenschrift No. 41, October 1oth, 1907.

.
i o
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The following tablg _shows the result of the examination of a number of cases of

.
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TABLE II.

enteric by the serum agglutmatlon test and blood culture in bile :—.

-

- \
A | ‘ 5 WIDAL REACE{ON TO -
o | | .
> B! pARATYPRO-
Date of Date of
- Name’;;‘é" No. l 3d:1i§tgon !cxami::tiOn B. TyrHSUS. : ek B“:‘u"s
: ¢ o .
-é Regiment. hosp‘i)tal. | e o B lu blood.
z g - R
:g | | 20 i 40 | 8o 16020 | 40 20 | 40
w 4 | - ! { | fae | | |
._...-‘ —— - - _—l-_' _'l T L “—’ —_—
1 | Gr. F. H. C,, 3rd Battery, l<-4~‘o7 16407 | 4+ |+ |+ | —|— —|—|— +
R.F.A. S ol |
2 | 29483 Gr. A, C., D. Bat- -3-07 27-307 | + | & | — B, S i ) P |
tery, R. H. A. 3 J | | &
3 | 10021 Gr. W. F,, 3rd| 27-3-07 27-3-07 | + | 4+ 1‘ $. | = o [=— = X
‘ Battery, R. F. A. % 4 F { l % ] i
4 }25';47 Gr. T. R., D. Bat- 23-3-07 24-307 | + | + | — PESH CEslol = e +
tery, R. H. A. ; ‘ ! |
| . ! ! |
5 123481 Gr. B, 73 Company, | & 7-207 | 15207 | + | + | + | + | — | — | — | — -
R. G. A. ; 1 | [ l
6 |8422 L-C. W. K, G. 53-07 “3-07 | — | — ol Aoyl -
Company, S. R. R 26-307 | 4+ |+ |+ | — [« v —
4 |
7 | 5674 Pte. T. A., Sq., 17th 3-3-07 | 5-3-07 | — | — I — | = |5—| = P — +
Lancers. | | |
\ L |
8 #850 Pte. W. B, G. Com- 1-3-07 307 |+ |+l + | |—1=|—|— -
3 pany, Cameronians, | . l |
9 | Pte. D., 17th L.ancers 27-12-06 | 27-12:00 | S MR ISR B T == | 25 =
1o (8367 Pte. B.. E. Com-| 31-12:06 | 31-12:06 | + | + | — | —| — | — | — | — o
pany, ‘Cameronians. | | J
11 | 8544 L.-C.T,, D. Com- ¢ 20-2-07 [ 28-2-07 \ + |+ | + | + | == i — +
pany, Cameronians. ’ . | 1 }
12 2711;&' K., D. Battery, L 24407 | 24407 | + |+ | + | — + |+ T “ 4+ +
13 8691 Pte. M,, Camero- x2-x2-06l 18-12-06 | 4 | + | + | — | — x| Sl o +
{ nians, |
‘ '14 8969 Pre. S. K. Can\'ro- 12-12-00 ' 22-1206 | + | + [+ | —|—|—|— ] e +
nians.
15 | 7863 G. D, R.F. A, «.| 12-12-06 | 221206 | + | 4+ | + | — | —|— — | — S
*16 343§3-Gr. J- P, R.H. A.| 12-12°06 | 22-12-06 | 4+ 4 | + | — | — ’ . | | = e
7 | 5401 Pte. W, C, 17th 4-6-07 ! 5607 | + £ |—|—|— : 2 e | e +
' |' Lan-ers.
18 | 8284 Pte. M. D., 1jth 28-5-07 14607 | 4 | E{o=|—|=—|— =] — +
Lancers; . '\'

19 | 8oy Pte, S,0x. L. L 23:6-07 | 23-6-07 | + + |+ |=|= == +
20"t 1024 ¥ QSergeant W, 11-7-07 18-7-07 | + —_— | — ] = =] - -+
- A LS | g

\ 1 | | .
/7
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TABLE [l—continued.

1 Serial Number,

N
-

28

30
3t

20

syame, rank, No.
and
Regiment.

Mrs. W. (wife of Scroc:mt
’—:42,15Cpl F.E,R.F.A.
23 | 8367 Pte. B., Bedfords
24 - 8173 Pte. L., H., Bedfords
25 | 7003 Pte. J. D., 1st Bed-
b * fords.

26 | 8089 Pte. S, G., 1st Bed-

fords.

27 | 2050 Dr. E. W. C, 11th

Battery, R. F. A,

Sepoy S. Singh, 4th

ajputs

Pte. S. A., Bedford Regi-

ment,

33594 Gr. B, R. F. A.
| g103 Pte. A., 15t Durham
|

{

Date of
admission

to
hospital .

15°7-07
6-8-07
6-8-07

10-8-07

12-8-07

18-8-07
17-8-07

10-3-07

12-4-06

l

|

i
20-4-06
1-6-06

[

Date of
exammauon

blood

18-7-07
10-8-07
12-8-07
12-8-07
14-8-07

19-%-07
25-8-07

27-3-07
18-4-00

24-4-00
7-6-06

WIDAL REACTION TO

|
|
|

B. TvPHOSUS.

10}40 80}160
=+ +!+\+
+_l.-4 —
w445
++'+:+
Sl o | l—
+ | + +=+
Al e i e
: |
==
. | ’
+ |+ | —
+'+ +!+
+|+]+ +

B. PARATYPHO-

5US
A B
20 | 40 | 20 | 4O
e et e
|
o __1._.1_
|
= _’_,‘_.
|
— i e =
|
!
| | B G
J i
!
— == =
!
._.[_!... —

Bacillus
typhosus
in blood.

+ + + + +

+ +

G. L. C. P. 0.=No. 25 S. C.—29-4-08.--1,180.~ W. N. D'R,
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