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2. Of the 110 tanks examined, 46 were tanks around which cholera existed-
at the time of the investigation ; 5 were tanks around which cholera had existed
a month to six weeks previously and had disappeared, and 59 were tanks around
which chiolera had not appeared during the -our months of 1894, The result

The result of the investigated Of examination was as follows : Out of 46 tanks
tanks. around which cholera existed, commas were found
in 43, that is, in 91'3 per cent.; outof 5 tanks, where eholera had disappeared a
month to six weeks previously, commas were found in none. Out of 59 tanks
around which cholera had not ap: enred, commas were found in 11, that is, in
188 per cent., and were not found in 44, thatis, in 81'S per cent. Of the
wells in the interior of houses 6 were in houses in which fhere was no
cholera and 9 in houses with cholera. OF the 15 wells examined commas were

Walla, found in only 1 in a cholera house,

In the water from 24 street hydrants, 9 of which were in cholera loealities,
no commas  were found.  In water taken directly
Hniieie from the river Hooghly, of 11 localities mmmennini;
from Pultah at the intake of the Caleutta water-supply and terminating at
Howrah Bridge just above the Port of Caleutta, no
Raver wabar, commas were found. We were unable to aseertain
ahout the existence or not of any cholera ecases in these localities. Later
in the year commas were found in the unfiltered water of a house supplied
from the river a little below the Howrah Bridge. The supply was pumped
from the river and delivered hy a pipe to the house. In this house an
outbreak of cholera had occurred which was the reason for examining the
filtered and unfilteved water ol the premises.
The water of the Chitpore canal, which was used for drinking purposes,
s Gl was also examined at a time when cholera broke
tut among the inhabitants residing on its banks.
Commas were found in 5 specimens out of 18, The examination was made
on the day on which the canal water was changed; 13 specimens taken near
the locks were negative, while 5 a litie further away were positive.
In another eanal, near which no cholera existed and in an isolated locality,

eommas were found.

Of 23 samples of milk, 4 of which were taken in cholera localities and 19
were bought in markets and from vendors in the

i street, one of the former and one of the latter
contained commas ; of products of milk, eight samples of curd-water were
Crda, examined and in none were commas found.

We examined food on only four occasions. In three there were no com-
mas; in one we found commas under the following circumstances :—

In a flour shop a man was pointed out to us as being attacked with
Bk diarrheea.  On examining him we ascertained that
ki he had washed his soiled elothes in a tank behind
the shop and we discovered t e clothes still wet ly ng on a part of the flour
exposed for sale. We took possession of the flour, and in the laboratory
obtaived from it a culture of comma bacilli. Air in infected houses was
P examined on four oceasions, once, in a room where
g two people died of cholera, and in which one of the
bodies was still unremoved.  The floor of the hut had been soiled with exereta.
In the air passed through peptone for two hours no commas were found.
Twenty-six open surface drains of the strect were examined, 10 of which
i were in l{:[l'ﬂ]lt-lﬂﬂ with no nhull:rn-_and 16 in
localities with cholera. In the drains in non.
choleraie loealities, 5 drains were found infected with commas, and in the
choleraie localities 5 drains were also found infeeted with commas. In one
of these cases commas were found in an extremely large proportion in
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~ the water, and rice in an drain on the seeond floor of a house in which
the last case of cholera died a fortnight previously.

4. The result of these investigations seems to narrow down the relation-
i ship between commas in tank water and cholera,
. whilst no distinet relationship of this kind could be
discerned in the other objects examined. If the commas be admitted to be the
cause of cholera in man, such a result is easily understood. It is unlikely
that the microbes in drains could gain a dir ¢r access to mam, and reach
him without the assistance of food or drink. The relationship, moreover,
hetween hydrant water and cholera is excluded in Caleutta by the excellent
arrangements for purification and filtration, and it is our belief, as matters
stand, no case of cﬁam is produced in Caleutta by the Municipal filtered
water. On the other hand, the inhabitants around the tanks have a
most intimate connection with the waters. They bathe, wash their clothes,
cleanse their mouths and frequently drink the water and clean their domestic
utensils in the tank.

But even in the tanks examined we did not find commas present with an
absolnte regularity. In 9 per cent. of those in which cholera existed we failed
to find {hem, and in 18 per cent., where cholera did not exist, they were dis-
covered, Notwithstar ding the-e exceptions the results appear to us to be one
of the strongest confirmation of the direct relationship between the comma
bacilli and cholera. The 9 per cent. on the one hand, and the 18 per cent. on
the other, seem to us to be within the limits of error as sttached to the examina-
tion of large tanks, which are subject to all the conditions of their open and
exposed nature. These results seem to be more demonstrative, as they corres-
pond in some degree to the slight variations in the results of investigations in
men. In a small proportion eomma bacilli are missed in cholera patients owing
to defects in technique, while in a small nroportion of men in whom they are
found, they fail to produce serious disturbance owing, probably, to the resisting
power of the infected individual.

Great difficulties have been experienced in Enrope and elsewhere in dis-
tinguishing one comma supposed to be a cholera comma, from another comma
supposed to be saprophytic and non-choleraic owing to their great racial varia-
tions: the result of this investization seems to show that in nature there
appears to be no water commas except those connected with cholera, varying,
as wo found them, in their morphological and physiological and biological
characters. This investigation again demonstrates the danger of the tanks in

relation to cholera and the urgent practical necessity of having them filled up.

5. Commas in Caleutta do not, ]_Ew::ever, seem to be wnﬁ}:ll:d to tanks and
drains. many years past I have been struck
Oommas slso tobefoundin cows.  oqep, the frequent iﬂ‘inﬂidﬂ?la:‘. of outbreaks of cholera
with diarrheeal disease in cattle, and this led Professor Haffkine and myself to
examine cows suffering from diarrheea in several outbreaks, which we met with
in different parts of Caleutta and in Howrah, and in these we found commas
i1 the stools of those which were ill and in the intestines of those that died.
We also found commas in the cess-pools connected with the cow-sheds in
which these animals were suffering. As to the exact connection of these
commas to cholera in man there has as yet been no time to determine.

6. In connection with a further distribution of commas in nature, some
e singhee fish from Jessore were brought to me in
s April of this year for examination. They were
supposed to be suffering from small-pox, because there were several spots on
them. In the course of a careful examination of the fish I found commas in
the intestine, which proved by experiment to be of a most virulent type.  *
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7 The most important event which has happened during the year in con-
Anti-choleraic Inoealation. nection Wit:]l l:l.lnlﬁm been the i.llt-l'ﬂdlmﬁ.r.}n bj
=5 the Commissioners of Professor Haffkine's system

of inoculation. It was introduced as a tentative measure for the period of one
vear, but the results have been so favourable that T trust that steps will now
be taken to make the inoculation a permanent institution in Calcutta.

It was in May, 1804, that the following letter and note were addressed to
the Chairman, and {[:[e.sented to the Commissioners and led them to grant the
sum of Rs. 7,500 to defray the cost of a trial of the cholera inoculations for

one year:—

T have the honor to forward you the attached Memorandum which T have written on
Monsieur Haffkine's cholera inoculation  with the view that it shall with this letter be placed
pefore the Commissioners for their most carnest and favourable consideration.

2, Every one acquainted with the mvages of choler, the intensity of suffering which the
disease eanses in those who have the misfortune to be attacked, and the failere of any known
medicing either to alleviate the pains with certainty, or to cure the disense, will, T am confident,
be deeply interested in any discovery or Empﬂﬂg phylactic, emanating from a scientifie
source, which has for its object the prevention of cholera or the lessening of it mortality. The
Commissioners will be particulaely interested in the guestion, for they reside in, and have under
their charge the welfare of the inhabitants of a town from which the disease is never absent, and
they are in the midst of that endemie area from which every few years cholem in an epidemic
form spreads over India, and at times with such portions and intensity as to spread over
every quarter of the globe.  The destruction caused by cholera is more dreaded than small-pox
was before the introduction of 1noculation and vaccinstion,

3. The protective influence which sawifation exerts against cholern, is certainly one of the
erentest hygienic diseoveries of the prezent century. A Etn'.l:illg' WMlugtration of the protoction it
affords is furnished by Calentis itself, where 30 years ago, the annual mortality manged between
4,000 pnd 6,000, whereas now it is reduced to between 1,800 and 1,000, And there s
reaszon to believe that, as the sanitary condition of the town improves, cholera will be still
further reduced, and perhaps ultimately stamped out. The day, however, for this consummation
is very far distant, and still more so for the Provinee of Bengal or for India generally.

4. Under these ciremmstances, the discovery of a further protective, which will give
assistance to sanitation in its operations against cholem, is particularly weleome, {}fug']:a
protective nature appears to be Professor Haffkine's vaceination against cholera, of which 25,000
mdividuals in this country bave already availed themselves up to this time. Based on scientifie
grounds so far as the nature of cholera is known in the scientific world of to-day, it will, if proved
to be sueeessful, take that place in preventive medicine in relation to cholera which vaccination
holds in relation to small-pox. Only o sufficient test can, however, decide this important
gquestion. The I:rmf, which Monsicur Pasteor gave in 24 hours, of the efficacy of his vaccine
against anthrax i cattle, cannot be applied to human beings, But the result which has sttended
Professor Huﬂ‘kim':nfgst&m in Caleutta, in which over 1,200 people have been vaccinated, is
'“.L:]t’ eneourging, I would now ask the Commissioners to give the system an extended
trial.

5. It will be observed that 1,200 le iz a small proportion in a populstion of over
6,00,000, and yet the results are such as to clearly show that a definite solution of the question
15 possible within a short time.  The inoculations were done in various parts of the town where
cholera was prevalent; and there are several instances of cholers being apparently arrested by
the inorulations. But the most important observations are to be obtained under condition when
the discase continues and allow of a comparison between the insculated and the non-inoenlated.
Such a condition presented itself in the case of a loeal epidemic which took place around two
tanks in Kattal Began Bustee, Ward 19, oceupied by about 200 people. In this bustee about
the end of March, 2 fatal cases of cholers and 2 cases of choleraic disrthes ocemrred. The
suthreak led to the inoenlation of 116 persons in the bustee out of the 200. Since then 9 cases
of cholera, of which 7 were fatal, and 1 case of cholernic diarrheea have appeared in the bustee,
and it is a very L-xtmmdilm‘r}' fact that all these 10 cases of cholera have ocourred e;nimi\rc'[y
among the wrinscelaled portion of the inhabitants, which, as stated, forms the minority in the
bustee, while mone of the inecnfafed have been affected.

The fact is & most remarkable one, especially when the details are analysed. !

In Ramdhun Dutt’s honse 6 members out of § in the family, were inoculated between the
$let March und the Tth of April. Cholers existed in the neighbourhood, and on the 9th
of April, affected ok of the members of the family, who subsequently died. This detd cecurred
in one of the lwo not inocululed, the 6 inoculated remaining unaffected.
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In Shaik Subratee’s housz, there resided 14 Two cases of choleraic disrrhea
oceurrsd among them. After this 7 out of the 4 were inoculated.  Since then one case of
cholerai diarrhea has cceurred in an adult not inoculated.

In Karam Ali’s house, the family consisting of 8 members, 3 were inoculated on the 31st
E:ﬂ On the Tth of May, 1 of the 5 who were not inoculated, was affected with and died of

In Mungloo Jamadar’s house a fatal case of cholera occurred on the 20th of March. On
the 31st 11 members of the family, out of a total of 18, were inoculated. The effect of the
inoculation in this house produced a great impression on the inhabitants of the bustee. 4 other
cases of cholera, 3 of which ed fatal, have since ocenrred in the house, all 4 have been among
the 7 not inoculated ; the 11 inoculated remained perfectly free.

The ining cases of cholera in the bustee occurred in adjoining huts among persons who
had not been inoculated.

6. To give finality to the observations, it is necessary to repeat similar tests over and over
again; a lﬂﬂg:hannﬁnu with similar results would set at rest for ever the exact value of this
ﬂbylmﬁe. There is no place in the world where these investigatons can be carried ont with

mmiﬂmuin Caltt}z;th. Itﬂ?themoetdvﬂimd ﬁt:;ﬂm ﬂ.ﬁ]l: where .:-Jmlmiiu
al present, it possesses the means of setting in motion machinery necessary for
thﬂmrﬁpng out of the inoculations on utbnmuguﬁy reliable basis, for keeping the important
records and for comparing the results. One or two -{ma‘ inoculations in Caleutta, with the
results carefully recorded, will possess a value impossible to obtain by long years of inoculations
in other parts of India. By giving such a trial to the system, the Municipality of Calentta
will be settling one of the most important problems of the day, thereby not enly conferring
an incaloulable benefit on the inhabitants of the capital of India and on the inhabitants of
Indis, but also on the inhabitants of the world.

Mesoraxooy oF CHOLERA AND Proressor HArPRINE'S ANTI-CHOLERAIC VACCINATION.

1. Tes years ago Professor Koch visited Caleutta for the purpese of ascertaining whether
the mi:rn'_hg, which he had discoversd in the intestinal discharges and intestines of cholera

ients in Egypt, were also to be found in cholern patients in India. T was in at the
time of the discovery, i nirin‘li into the canse of the spread of cholera from ano point
of view, and 1 mmenuﬂrer e sensation crested in that country, This was all the more

found, for Professor Koch was glmdlf well known for the brillisney of his work, and the

ness with which every undertaking was accomplished. 1 need not enter into the
details of his work in Calentta; they are well koown to the Commissioners. Suffice it to sy
that Professor Koch was able to confirm in every respect his previous observations in Egypt,
and to satisfy himself that the comma bacillus stood in a very intimate relationship with the
production of cholera. An English Commission was sent out to Calentta to enquire into
thiz discovery, and though unable to endorse Dr. Koch's view that the comma baeiflng waz
the cause of cholera, the members affirmed that this microbe was intimately connected with
cholera cases. Investigation made in Calentta in the Government Laboratory during the past
10 years has led Professor Cunningham to confirm this view of the Commission.

2, By the time Dr. Koch had returned to Germany, cholera had broken out at Toulon
in France, and there again he was able to demonstrate the presence of the comama bacsllus i
<holera patients. His co-worker in Toulon was Dr. Roux, who had been one of the members
of the French Commission from Pasteur’s Laboratory which had visited Egypt in 1583, and
which from the shortness of duration of the epudemic, were unable to complete their investi-
ion, and to discover any micro-organism of a_Epu!ill kind in the cholera patients examined.
. Roux, therefore, went to Toulon as a most eompetent and experienced opponent of Dr.
Koch; the searching investigation, however, which he then made WIJ:L Dr. Koch completely
satisfied him of the value of the discovery, and from that time the eomma bacillus has been
acknowledged in Pasteur’s Laboratory as the real infective cause of cholera. Since then, wher-
ever cholera has appeared, researches have shown the comma bacillus to be invariably present.

8. An accident which oecurred in Professor Koch's Laboratory confirmed his views, and
demonstrated in a positive manner that the microbe was the infective cansal agent of cholera.
A doctor in attendance on the course of instroetion given at the Berlin Labortory to medical
men, for the cultivation of comma dacilli for diagnostic purposes, became affected with
diarrhen, which developed later om into an attack of cholera. He had rice-water stools,
suffered from great weakness, unguenchable thirst, almost complete suppression of urine and
spasmodic contraction of feet and toes, with shooting pains in the feet. His discharges were
examined by Dr. Koch and found to contain eomwa dacilli. No case of cholera existed in
Germany at the time; the doctor had previously been handling and cultivating evimma daeslli,
and the evidence points to his having become infected with this microbe.  The patient fortumate-
|y DOV
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On the other hand, some observers have swallowed comma baeilli, and have been none
the worse. 'This is, however, in accordance with the fact that not every one exposed to the
mfection of cholera is attacked, and one affirmative case is evidently more valuable than many
negative, Professor Pettenkoffer, the well-known Hygienist of Munich, who is opposed to the
view that the microbes are in themselves the sole cause of cholera, swallowed some of the
comma bacilli, and was taken very ill with colic pains and rice-water purging. His Assistant,
Professor Emmerich, also tried the same experiment, and suffered to the extent that he was
|Imrgml 15 times in one day, and his illness like Professor Pettenkoffer’s lasted several days.
Professor Pettenkoffer poi out that these experiments were a confirmation of the view
that the comme decilli are the true infective agent of cholern, while at the same time he
helieved that the experiment proved that local conditions and predisposition of the individual
were also necessary elements in the production of fatal cholera.

After the experiment of Professor Pettenkoffer, Professor Metschnikoff, in the Pasteur
Institute, interpreting the result as unfavourable to the comma becillus being the causal agent
of cholera, instituted @ series of experiments with the object of testing the point. In these
cxperiments one of the men who swallowed the microbe, was affected with such a chameteristic
attack of cholera that Professor Metschnikoff was forced to abandon his position, and ae-
knowledgre unreservedly that the relationship could no longer be doubted.

i. In the meantime researches were being made to discover a method by which a vaceine
could be prepared that would protect the body against the poison Ehl,'&l-ur.iwir by the comma
bacitfus. The preparation vaccines against infections diseases is one of the problems exer
cising the minds of medical seientists of the day. Begun a century ago by Jenmer in his
diseovery of vaceination and its protective influence against small-pox, a great impetus was
siven to the subjeet by Monsieur Pastenr in his discovery of vaccines against chicken cholera
and against anthrax—a fatal disease affecting the cattle of France. Monsieur Pasteur was
able to demonstrate the efficiency of his vaccine in a manner that can only be employed on
the lower animals. At Pnuil]}v-luaFnrl., in the midst of an assemblage of scientists, represen-
tatives of scientific socicties, Govermment officials, landlords, farmers and re ntatives of
the press, he performed the following experiment :—60 sheep were taken, 10 of these were put
aside, 25 were vaccinated with anthrax vaccine and 25 were left untouched. 12 days
afterwards the 50 sheep were inoeulated with viralent anthrax, and the next day the 25 un-
vaceinated sheep were dead, while the 25 that had been vaceinated were perfectly well, and
during the whole time they were kept under observation, they presented the same degree of
health as the 10 sheep that had been put aside for comparison. Subsequent to this remarkable
event was the discovery of a vaceine against rabies, and some animal diseases and now follows
the discovery by Professor Haffkine of a vaceine against cholera, a discovery made in Pasteur's
Laboratory where the preparation of vaceines has been an object of special study.

5. In nature the virus of infections diseases, such as small-pox, for instance, is extremel¥
variable, causing at one time a very mild and at other times an extremely virulent dizense-
In small-pox incculations the wvirus for which was obtained from the natural disease, there was
i |;,-|3.-r‘cs1i|!1'.3r as to the resultz,  Sometimes a mild form of ma-“-?ﬂi Wi ]'ll'ﬂ'lluﬂﬁ-lr and some-
fimes a very dangerous form. The method was abandoned when a fixed vaceine against small-
pox was discovered in the vesicle produced on the cow.

#. The problem which therefore had to be solved in the preparation of a vaceine against
cholera, was to find the means of fixing the virns in a well g:termma.l strength, and to he
able to keep it for an undefinite time at that known strength. Professor Haffkine solved the
problem. He discovered a means of engrafting on animals the cholera microbe and eultivat-
iner it indefinitely on such animals. This gave him his vaccine. At the same time he was
able to inerease the cholera microbes to a strength which produced with certainty a specifie
infections disease on animals and against which he was able to protect them.

By this double discove Monsieur Haffkine, in addition to obtaining his vaccine, was able to
show with the eomma bacitlus as conclusively on animals, sz Monsieur Pasteur had done at the
errent demonstration at Pouilly-le-Fort with anthrax, that he possessed a_vaccine which would
protect animals against o fatal infections disease cansed by the cholera bacillus.

7. For cholera inoculation there are two vaceines, one mild, the other strong. For a
complete vaceination it is necessary to inoculate twice ; firet of all with the mild vaecine which
!1|'|:Hiil,|l'l:'.'1 some pain at the seat of inoculation, discomfort and fever for about one day; a i
of B days is allowed to elapse, and then a second inoculation is ormed  with the second orf
mhromer VICeine, This second inoenlation ||m1l11.em a similar form malaize to ﬂ'ﬁt ﬂ]-uﬂ-ﬂi IJ;}' HIE
first.  The discomfort on the whole iz milder and of shorter duration than that of vaccination
azainst small-pox. Its harmlessness was established by very careful and patient observation on
medical men and seientists, who were inoculated in Europe soon after the discovery.

5. 1t was first proposed that Monsieur Haffkine should proceed to Siam where, by inoculat-
e whole villages, a decision might be come toas to the value of anti-choleraie vaccination.
Wier an illrl_'t"l.'i-m"l.'o'J ll.ll'l.\'q"l.'-L'I‘l 'Wi'Lh .i.-H.JTd Du[[eri.n, .ﬂﬂllﬁﬁﬂdur in I’ﬂ]’il_. it was Wnﬂiﬂﬂlﬂl that






Nuomber.

Place Remarks,

Agra s «ss | Over 8900 | Europeans and Indians.

Aligarh e &0 Ditto,

Jhansi pr ass 250 | Incloding a hundred soldiers (Sikhs),

Locknow ... 1,200 | Which include 407 British soldiers, 130 Bengal
ynftntrf, 120 Bengal Cavalry and 250 children
in LaMartinere Schoal,

Banawar 250 | Indians and Europeans,

Kasauli 220 | Indian and European s ldiers.

Dagshai . 350 | Meu of the 03rd Highlanders.

Delhi §80 | Which include 500 men of the 56th Sikh Regi-
ment and 50 children of the Mission School.

Simla 455 o 400 | Europeans and Indians,

Jatogh 60 |Soldiers of the Royal Artillery.

Patiala b e 3,400 | Which inelude the family of the Maharajah and

2,400 sepoys,
Sangrur (Jhind State) 750 | Which include 500 sepoys.
Rawalpindi ... i 400 | Which include about 250 European soldiers,
L sor 370 | Followers of Sirdar Ayub Khan.

Murree 370 | Which inelude 300 Europeac soldiers, Mr. Thor-
burn, the Divisional Commissioner, Ayub Khan,
his b children and his brother.

Abbottabad ... 350 | Which include 150 men of the 5th Goorkha Kegi-
ment, 200 men of the 1st Mountain Battery and
125 of the Bengal Infantry.

Peshawar Valley (Peshawar, 1,100 | Almust exclusively soldiers and sepoys.

Chirat and Nowshera).

Naini Tal ... < 211 | Europeans and Indians,

Tour from Nami Tal to 5,200 Which included at Almorah 250 of the 3rd Gaor-

Hurdwar through Mussouri knas, at Rhanikhet about 150 Brfish soldiers,
as Dehra-Doon 500 men of the 2nd Goorkhas,
and 2,200 villagers of the fixed agricultaral
population.

Lahore and Main-Miar ... 370 | Chiefly Europeans,

Sialkote o 1,100 | Which include 200 soldiers, European and Native.

Pasrur and Seranwali (Sial- 22,0 | Which include about 300 school children.

kote District.)

Amritsar ... ire 800

Gujerat o 00

Dhormsala ., ik 1,200 | Men of the 1et Goorkha Regiment.

Kapurthala 180 | Which include 100 of the Rajah’s sepoys,

Calcutta ses aes 1,200 | Chiefly of the fixed bustee population.

Chittagong ... nas 930 | The European population, Mr. Waller, the Commis«

sioner, native officials and others.







( 10 )

Dr. Chowdiy and Dr. Gliose, Loth able and thoroughly reliable men, who

Lutroduction and progress of the  had been carefully faught the method of pre-
inooulations in Caleutia. mﬂg the vaceines and the m,;.lm_iﬁlm of the inocu-
lations, were specially deputed to carry on the work

The inoculations onee introduced into Caleutta went on in a ve'v satisfac-
tory manner until news came from Lucknow of the severe outbreak of cholera
in the East Lancashire Regiment in which Professor Haffkine had inoculated
a number of soldiers when he was in Northern India. Rumour ified the
events connected with this outbreak and distorted the faets connected with the
inoculations, and as a result the current of public opinion which had previously
been in favour of inoculation set in strongly in the opposite direction. The
advocates of anti-choleraic inoculations were abused in no particularly measured
terms, and the inoculations were held up to be the source of every possible evil
and danger. T was enabled, however, by the subjoined Note written in reply
to a question put by one of our Commissioners to place the facts relating
to the inoculations at Lucknow and elsewhere in their true light, and at the
same time to summarise the observations which had been made up to the time

the Memorandum was written :—

With referonce to the question of the Hon'ble Soorendro Nath Banerjee whether “ the attention of the
executive has been drawn to the statements which have appeared in the newspapers m]EardLns the alleged
fuilure of the Hallkine's system,™ [ have the honor to commanicate all the observations which have bosn mads
in different localties in Indie on the effect of the anti-choleraic inoculations since my Note on the .uhj.u; i
Municipality in May of this yvear. The localities comprise Cawngur, Gya, Linapores, now and Calentia.

At Cawnporo last year a small pumber of pereons was inoculated, of which 80 were in the Munater
Begiment. During the severe epidemic of this year cholera attacked the regiment, its strength being at the
time 797 not-inocolated and 75 inoculaved ; 19 cases with 15 deaths occurred among the not-inoculated men, none

of the inoculated being affected.

In the Gya district also cholera was prevalent in a severe form and affected the Giya jail on the 9th of
July of this your, causing by the 18th 6 coscs and § denths,  On the 1th and the following day, 215 prisoners
wore inoculated ; during the pericd of the outbreak the average number of the ineculated presont wers 207

inst 302 not-inoeulaied.  Surgeon-Major Macrae, the Superintentent of the Jail, winw hos given the detils
of this epidemic, states in his acconnt that the inoeulations ':-Eing purely voluntary, no selection of prisoners
was possilde, but all classes of the juil were represented—male and female, old and voung, habitunle and less
frequent offenders, strong and weakly, convalescent and even hospital patients sent their representatives ; no
difference of any kind wns made betwesn inoculated and pon-inoculated ;. they were under absolutely identd
cal conditions as regards food, water, sccommodation, &c., in short in every possible respect.”  In this in-
stance the comparison was made between sthe invenlsted and not-inoculated under conditions which ‘render
the observations extremely waluable. In making this comparison it will be remembered that n period of
about 10 days has betn claimeed as necessary for securing the full effect of the vaccines, the first inoculation
taking about five days to act and the sccond inoculation, the more important of the two, a similar period.

The results summarisead were as follows :—

,' Wor-18ocULATED. | INOCTLATED.

Cages, | Deaths. | Cases. | Deathe.

During first 5 days after 18t inoculation 7 ] ] 4
During 3 daye after 2nd inoculation L] 3 2 1
After 8 days from 1st inoculation ... o4 i 8 2

20 10 # 5

From the table it will be ssen that a gradually increasing difference was produced, even during the period
necessary to complitc the treatment, 8 cases and S deaths ocourring among the ﬁ:m.w against 1¥ cnses and
B deaths among the not-inocolated, and that after this period, gB cnses amd 2 deaths occurred among the not-
ingoulated and no cases or deaths among the inoculated.  Dv. Magrao, referring to these fgores, remarks that
“ further observations’ are nocossary to prove whother the incoulations as now practised will prove of lasting
benefit, the results obtained in Gya seem to me to justify the conclusion that thﬁlilri temporary  beneficial - effect
is undoubted. T think there is every reason to believe that better rosults would have beon obtained, had the
iroculations becn performed at an carlier period instead of doring the epidemic.” In conmection with this
?p‘lni.-lm expregsed by Dr. Maocrae, I may inform the Commissioners that endeavours are now being made to
improve the vaccines by the introduction of modifications in their preparation, which lave for their object the
shortening of the pmjtiul Las to clapse before the vaecines cxercise their full protective power.
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On the 17th of July, at the same time as cholers was prevalent in the Gya jail, an outbreak of cholers
oourred in the Manchester Resiment stationed at Dinapore.  Inoculations were performed on the dth and Sth
of August on 198 men. On 6th, 9th and 10th 6 cases ocourred among the not-inoculated.  Later oo B87
other men of the regiment were inoculated. No other cases of cholera vecurred in the regiment.

The oheorvation which has attracted amkuﬂum:honpwmlhﬂmoflhngmmwuuﬂml
where inocolations were in May 1893, in the East Lancashire, Royal Irish, 16th Lancers Tth I
Infantry, T7th Bengal Ca and general population in the Civil Lines. In 1804 Fbﬂfﬂl appeared

native of Lucknow in the of an epidemic distinguished by its extreme virulence, patients
succumbing in the course of a few hours. It is stated the opidemic was of a most malignant t In the
latter part of July it entered the cantonments and att#bked the East Lancashire, almost exclusively confining
its rav to thal regiment. In the East Lancashire 185 men were inoculated in May, 1845 From the
gtatistical returns ned from the Military authoritics at Lucknow, it appears nt the time of the outhreak
i July, 184, the of the men, ineluding those in hospilal, was 773, and of these 133 were inoon-
lq.hclnmﬁnd, in the Insculation Registers, and 640 were not inoculated.

The following table shows the total number of attacks and deaths in not-inoculated and inoculated :—

No. of Ko, of P-umntq't_: of | Mo of | Percentage of

men present. | attacks, atrength. denths, strongth.

Notivoculsted ... 640 120 1875 79 1234
Inoculated ... L s 133 18 1363 13 &57

In the record placed at our disposal in Lucknow, Surgeon-Major Milward,® who was ordered by the
anthorities to attend the affected regiment and who collected complete details regarding the incculated and
not-inoculated, presents the incidence of the epidemic in two groups—one relating to cantonment, the
other to the camp. Following Dr. Milward's mode of grouping of the obecrvations it a that the epidemic
in the camp cansed 86 cases and 51 deaths among 307 not-inoculated and 18 cases and O deaths among 67
inoculated ; while that in the cantonmeni caused 34 cases and 28 deaths a 43 not-inoeulated and &
cases and 4 dﬂﬂﬂlmﬂnﬁuﬁﬂ inoculated. The epidemic in the camp thus appears b have been twice as severe

as in the cantonment, but the result as regards the inoculations is much the same as is to be seen from the
following tables :—

CANTONMENTS,
Not-inoculated had 1021 per cent. of cases and 841 por cent. of deaths.
Inoculated TET " 606 "
Cane.
Not-inoculated had 2310 per cent. cases and 16-61 per cent. deaths.
Inoculated TR i L g 1843 4

Both obaervations having been carried out under different conditions, the similarity of the result enhances
the ig:ﬂmm of the fignres as it lessens the possibility of their being in both cases accidental. It will be
aaem the figures that, though the effect in the instance of the Lucknow cpidemic was emaller than in all
others and of {teelf much below what is aimed at, still they represent & tendency to lower the number of cases
as well as the number of deaths.

The small effect prodused in Lucknow was probably due to the twe following eircumatances :—

First of all the vaccines used in Locknow were much weaker than the virug ofi the epidemic. It has been
previously stated that the epidemic among the civil population in Lucknow was of & most malignant type ; that
in the East Lancashire it was also of asimilar character, senior medical officers of long experionce in the country
atating that such a virulent cholers had not bean seen by them for very many years past. With reference to the

of the vaccine, Lucknow hnﬁ“inbmn one of the first places in which the insculations wero carried
out oo an exiensive scal wore e with great cantion, and only small doses of a vactine relatively
weak were given, the doses being between one-third and a half of those now administered. Judging from the
symptoms recorded in the Regi the effect produced by these small doses was only alight ; for instance, 60
out of 185 had no reaction the inoculation, 70 had slight fever and only 2 marked fever.

. there is the possibility of the immunity of the inoculated men having partially disppeared. It is
known that immanity varies in the length of time that it lasts, and it is Pﬂ‘:l%]h in_cholera inoculations,

inlly when done with weak vaceines, as in the case of Lucknow, the immuniti.' may be sufficient to protect
from a provailing epidemic or an epidemie of the first year, and yot have ﬂni{ alight protective influence later
oll- Bﬁ“[tlﬁmh p:lg.aﬁiw influence, a8 has been shown, manifested itself in Lucknow after a period of botween
14 an TR

The Lucknow epidemic has shown that the degree of intensity at which the vaccines were maintained, and
the doses given at that time were not sufficient to counteract a virus so virulent as that which attacked the
Lancashire Ecﬂmnm._ The epidemic has tanght the necessity of using a vaccine of higher protective power.
This can only be obtained by special Iaboratories of which the Caleutta one is the first in India.

Two protective measures were put to the test st Lucknew in this epidemic—one was the inoculation, the
other was the movement ioto camp. A comparison of both measures is in favor of the inoculation, for it
appears that the movement into camp was not attended by a reduction of deaths, but actually by a large
incresse over that which occurred in the eamtonment ; wherens the inoculation was attended by a lessening of
the cases and deaths of the inooulated in contrast to those not-inoculated,

Hitherto the movement into camp has been considered the best method of combatting an epidemic in 8
body of men.  The conditions during the epidemic in Lucknow districts were sneh that this measure not only
failed but disastrons. The moving into camp, notwithstanding this example, is all the game an excellent
muanure of defence, and would with reason be adopted in every outbreak in spite of any exeeptional results.

©The Senior Medical (ficer in principal charge at what time was Surgeon-Major Hughes, a. w. 3
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But even weder these cxeeptional conditions the inoculation which were performid betweon 14 and 16 months
previously, under the disadvantages previously, gtated, preserved a favourable tendeney.

In Ualewita the following further observations have been made :—

1. Tn Golam Rahoman's howse at Joratolln Bostee, Ward 21, 5 members were in March last  inocalated ot &
of aifamily consisting of 11, One of e nninoculated 6 wos affected with and died of cholera on 1Tth June,
1554, F

@, In lesows Mistrec's honse, at Beg Bagan Bustos, Ward 21, 4 members wore in March Iast inoculated out ]
of a family of 6. Ono of the wninoculaled & was attacked by cholora and diod on 2End June, 18,

3. In Shaik Hingoo's honse, nt Bog Bagan Bustee, 8ard 21, 6 membors wers on 1Tth June  inoculated out
of & Family consisting of 9. One of the anisoenlated 3 wis attacked by cholern on S2nd June, 1804, This case

onided in recovery.

4, In Gonesee Bowah's house, ot 16 Jornbagan Strest, 4 members  out' of a family consisting of b wera
inocalated in May lst.  The only member that wos sof-inoculated was affected with and  died ehalers on
11th July, 184,

5. In Jodunath Chakravaty's house, at 155 Upper Chitpore Rond. Bosteo, 4 membors out of s family .
consigting of 11 wore inoonlated on 11th August, 1884, Onoe out of the neé-inosulated 7 was attacked by cholera
on 13th Avgust.  This case las now ended in recovery.

i, In H. L. Mukerjee's cooly depdt, af Chattoo Baboos Lane, Ward 19, 25 persons were inoculated  out
of 5E. One out of the nod-inseslated .':Ild was attacked by cholera on 13th !mgust and died on 16th .ﬁ.ugu.m -

7. In Narain Mstree's house, at 155 l.-pg& Chitpors Road Buostes, 3 members out of a family consisting
of 11 were inocnlated on 10th August, 1884, One oot of the mot- inoculuted § was alfected with cholers on the
1dth of August and died on the 16th of August.

8. In Narain Marick's house at 155 Uppﬂr Cllﬁfmw Boad Busies, Ward 1, 3 membors out of a Eamily
congisting of 8 were inoculated on 11th A 184, Oue out of the uninoculated five named Kali Dassi,
Hindu female, aged 28 years, was attac l.ry “cholern on 13th October and died oo October 16th.

Mo cage of cholera has oceurred among the inocilated,

Thess observations must bo added to these: which T had the hosor to communicate to the Commissioners’
in my first Note on the subject in May last. ;

Assuming even that the vaccines have no lusting effeet, bat that their tmupwuii'&pmtmlivc power J.:allﬂrlﬂl]_
beyond doubt by a eeries of ohaervations similar to those recorded, it is I!\'ll.‘t'l'.:l'll- t o power ie placed in one

hands which is dmply invaluable to control epidemic.

Froan this summary of observations, togethor with those given in May lust, it is evident that the number
of attacks and denths in the inocalated bave bren constantly smaller than in the not-incexlated, although te
different degrecs in different localities. The conclosion o be drawn from this fact is that the effect of the
vaccines is to increase the resistance of the inceulated against the discase. The result hitherto obtained
justifies the application of the method under any condition, and tends to conlirm the view that we have in the
inoculations a highly promising moasure of defenes against cholers, The principle confinned, the conditiona
under which the inoculations can be applicd, 80 a3 to obtain the highest amount of bepefit from them will be

uiu.all_-p determined, and this can cnly be done by -u'I.m\'nl.m uu-t:h s those now et fclrth I.n l.'hm rlupmt
‘Tm exparicnces of G:,n and Lucknow are moat impaortant ini showing in what dircction
in the preparation and administration of the vaccines to seoure the best results—first, as regards lmmﬂﬂﬂﬁ oy
tection during a prevailing epidemic ; awd geeotndly, a8 reganls protection of & more permanent character.

Though this Note satisfied the Commissioners of the groundless nature of

The attacks shook padlic con- the attacks against inoculation, these had been
fidence which is culy slowly being sufficient to shake Pllhlll} confidence in the new
e, system, and it is now only recently that a reaction
has taken place, and the inoculations are again coming into more favour. Sinee
October the following additional observations have been made :— :

(1) In Bipatha Chamar's house at Nichoo Bagan Bustee, Ward 21, 3
members, out of 9, were inoculated on 14th March, 1804, Cholera broke out.
in the bustee again in the month of December, 1594, and one of the 6 non-
inacutated, named Bipatha, Hindoo male, 40 years, was attacked by cholera on,
10th I]mmber 15804, that is, 271 da_vs after inoculation in this house, and
died on the 11th.

(2) In Surendra Nath Ghosh’s house at 83, Shampuker Street Bustee,
Ward 1, 3 members, out of 14, were inoculated on 17th March, 1894, Three
out of the nuinoculated 11, named Sailendra Kumar Ghose, Hindoo male,
1} years, Natoo Dassee, Hindoo female, 6, and Indra Mﬁt‘lDﬂHﬂE& Hindoo
female 5, were attacked by cholera on z9th March, 1st A and 4th
Aypril, 1895, that is, 377 days, 380 days and 383 days after inoculation in this
house, and died on 30th March, 1st April and 9th April, respectively. :

(3) In Gopal ]}u,ﬁa-: house at 33-4-13, Shampuker Street Bustee, Ward 1,
12 members, out of 25, were inoculated on 17th }I&rch 1894. (/ne out of the
wiinorulaied 13, nmmad Kusum Behara, Hindoo male, 40, was affected with
chiolera on 5th April, 1895, that is, 384 days after inoculation in this house,
andl died on the 7th, _ ’

F,
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(4) In Sookun Khan’s house at Kurya Bustee, Ward 21, where a case of
cholera ended fatally on 2nd April, 1895 and where another case cropped u
on 4th April, which also proved fatal on the 6th, a Mahomedan girl, nam
Samsunnessa, 5%:;11 8 years, of a family consisting of 3, was inoculated on 4th
April, 1895. She got an attack of cholera on the same day, a few hours after
inoculation, and died on the 6th.

(5) In Munshi Maniruddin's house st 6, Marquis Street, Ward 13, 9 mem-
bers, out of 52, were inoculatzd on 10th May, 1894, Three out of the 43 won-
inoculated, named Manglo, Hindu male, aged 11 years, Rashmani, Hindu female,
4 years, and Chamroo, Hindu female, 5 years, were attacked by cholera on 1st,
8th and 7th May, 1895, that is, 356 days, 361 days and 362 days after inocu-
lation in this house, and died on 3rd, 6th and Tth May, respectively.

6) InGura Prosad Khotta’s house at 23, Nimtola Ghat Street Bustee,
Ward 5, 2 persons, out of 12, were inoculated on 15th May, 1894, One out of
the uminocwlared 10, named Chanchala Bewah, Hindu female, 25 years, was
attacked by cholera on 30th March, 1895, that is, 319 days after inoculation in
this house, avd died on the following day.

(7) In Mohit Charan’s house at Nichoo Bustee, Ward 21, 10 members, out
of 34, were inocnlated on 13th December, 1894. One out of the 24 non-
inoculated named Dhanpatia, Hindu female, 7 years, was attacked by cholera on
5th May, 1893, that is, 143 days after inoculation in this hoase, and died on
the €th.

(8) In Lakshimani Dhye’s house at 66-1, Bolloram Dey’s Street, Ward 5,
% members, out of 13, were inoculated ou 13th December, 1894. Tiwo out of
the non-inoculated 8, named Mati Bewah, Hindu female, {1 years, and Garabini
Dassee, Hindu female, 32 years, were attacked by cholera on 6th and 10th April,
1805, that is, 114 and 118 days after inoculation in this house, and died on 9th
and 11th April, respectively.

(9) In Ambica Charan Roy's house at Isvar Ganguly’s Lane, Ward 22,
3 members, out of b, were inoculated on 1st January, 1885, One out of the 3
inoculated, named Ambica Charan Roy, Hindu male, 40, who was in attendance
on four fatal cases of cholera, previous to and after his inoculation, was attacked
by cholera on 5th January, that is, 4 days after inoculation, and died on the 6th.

(10) In Pitambar Sirkar's house at Kopidanga Bustee, Ward 25, 4 mem-
bers, out of 9, were inoculated on 17th January, 1895. One out of the
uninoculaled five was attacked by cholera on 21st March, 1895 and died on
March 26th.

(11) In Abdool Aziz's house at 17-H, Mochiparah Road, Ward 19,
3 persons, out of 11, were inoculated on 29th March, 1894, Two out of
the 8 uninoculated, named Marihur Bibee, Mahomedan female, 80 years, and Shaik
Abbash, Mahomedan male, 45 years, were attacked by cholera on 3rd and 6th
May, 1895, that is, 401 and 404 days after inoculation in this house, and both
died on: the Tth.

(12) In Satcowri Nikari's house at Kantal Bagan Bustee, Ward 19, 2 per-
sons, out of 8, were inoculated on 31st March 1894. One, out of the 6 un-
inaculated, named Satcowri Nikari, Hindu male, 32 years, was attacked by
cholera on 25th January 1895, that is, 300 days after inoculation in this
house, and died on the 27th.

(18) In Shaik Hossain Box's houseat 8-H-12, Middle Road, Entally, Ward
19, 1 person, out of 10, was inoculated on 1st April 1894. One, out of the 9
; fed, named Shaik Fakeer, Mahomedan male, 25 years, was attacked by
cholera on 29th April, 1895, that is, 394 days after inoculation in this house, and
died on 5th May, 1895.
ni_u} In Durga Churn Bose’s house at 20-H-1, Middle Road, Entally,
Ward 19, 2 members, out of 8, were inoculated on 1st April, 1894, Two,
out of the 6 uninoculated, named Radhamoni Dasi, Hindu female, 30 years,
and Surendra Chandra Basu, Hindu male, 3 years, were attacked by cholera on
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18th and 28th April, 1895, that is, 378 and 393 days after inoculation in this
house. The first case afterwards ended in recovery ; while the second one proved
fatal on 28th April, that is, on the day of attack.
(15) 1In Nistarini Devi's house at 2, Nakulessartola Lane, Ward 22,
2 persons, out of 8, were inocnlated on 13th February, 1895, One, out of
the B uninoculeied, named Nng{:m{mbﬂa, Hindu female, 3% years, was attacked
by cholera on 25th A pril, 1825, that is, 71 days after inoculation in this house,
and died on the 26th.
Since the commencment of anti-choleraic inoculations in Calcutta, 4,227
Sammary of the wark done  Persons have been operated on, which ie double the
from March (834 to 31st May, 1-95 number that presented themselves in one year for
M e Detile which bave becn  yyccination against small-pox, 25 years after vacei-
A nation had been introduced into Caleutta. Details
are given in the subjoined table :—
Anti-choleraic inoeulations in Calenita from March, 1894 10 31st May, 1895.

HINDOO06, MANOMEDANSH, OTHARL CLASSES,

o
-
ADTrTa. E"“"ﬂ'}’;:‘::““' ADULTE f“'ig",*;ﬂ”“ U [ .E_
j ol
2 | : F M g E
M. F. M, F. M. F. M. F. N, l s H F.
= v |k Bl ¢
1813 | 450 Tt &40 (2080 | 588 l o5 Slj! 40 | 1008 I o0 \ .} & 2 5 4,387

Of the 4,227 inoculated, 3,1=% were Hindus, 1,003 Mahomedans and 35 other
classes, 1,775 were children under 12 years of age. No case of cholera hag oecurred
among those who subjected themselves to the second inoculation, and no case of
cholera has occurred among the inoculated after 5 days had elapsed. Like
vaceination against small-pox, the incculation against cholera appears to require
a certain period to sct on the human system before its efficacy is al:-:-:?mte,
In vaccination a period of 8 or 9 days is usually required to establish full
yrotection, and a similar period, or one not much different, seems necessa
in anti-choleraic inoculation. In three instances it has happened in these cholers
inocalations, when cholera was in the house at the time of the inoculations,
or appeared almost immediately after, that those who were inoculated were
attacked before the protective influence of the inoculation had time to assert
itself. One was a person attacked a few Thours after inoculation,
cholera being in the house at the time of inoculation ; the second an
individual attacked 3 days after, and the third on the fourth day. The
last individual was in attendanee on 4 fatal casesof cholera previous to
and after the first inoculation. 1f all cases be included in the statistics, cholera
appeared from a few hours to 404 days after inoculation in 28 houses, The total
number of inmates in these affected houses was 895; of this number, 145 were
inoculated and 250 not.inoeulated. The number of ecases that occurred
among the 145 inoculated was 3, which was followed by a fatal issue in all,
giving a percentage of attacks and deaths of 206 per cent. The number of
attacks among the 250 non-inoculated was 35 and of deaths 30, giving a per-
centage of cases of 14 and of deaths 12. 1f, however, all cases are excluded
which oceurred within 8 days of inoculation, then cholera occurred in 21
houses. The total number of inmates in those houses was 201 ; of thiz number,
101 were inoculated and 190 not-inoculated. Among the 101 inoeulated there
were no cases of cholera, while among the 190 uninoculated, the number of
attacks was 20, and of deaths 26, giving a percentage of cases of 15°26 and of

deaths of 13°68,

Ko, of attacks Mo, of Benth, Percentage of emrnd, Perormtape of dentbs,
Ko.of oouinied .. J{)] ves o s
%o, ol movmeculued .. 19() 90 26 1526 1368

The following table gives the details regarding the 21 houses, in which
cholera appeared after the 8th day of inoculation :— s e i~ e
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In addition to the above I have to add the following observation in Shib-
pore, ecommunicated to me by a gentleman resident there, in whose house in-

oculation was performed at the invitation of Dr. Purvis, Civil-Surgeon of
Howrah .—

Shilipore, 10th April, 1893.
To tHE Heavrn Orr.cer oF THE Carcurra CORPORATION,

S1R,—I nave the pleasure to inform you that 6 members of a family
of 7. in the house of Bahoo Banikanta Mookerjee, Kalikumar Mookerjee’s Lane,
Shibpore, were inoculated by you and Dr. J. Chowdry in the beginning of
July, 1894.

The only remaining member, wife to the ahove-mentioned Banikanta
Baboo, who was left wninoculated, was affected with and died of cholera in
March last.

I need scarcely mention that all the inmates of the household took the
same food and drink, and were otherwise in identieal conditions. T may add
that cholera is now raging in this part of the loeality.

BeMarna Cuanax MITRA.

It will be observed in the above observations that there were two houses in
which only 2 persons were left not inoculated, and when cholera entered the
house, it selected one of the fwo not inoculated persons in each house : and fur-
ther, there were two houses where all the inmates except one had heen inocu-
lated, and when cholera appeared, it attacked the only one person not inoculated
in each house,

Though the ohservations are not numerous enough to settle the question,
yet as they stand, they are sufficiently favourable to warrant the view that, in
this system, there is certainly protection against. cholera. To what degree it is
impossible at the present time to hazard an opinion, and it is only by the con-
tinuance of the inoculations and the ecareful noting of the results that a
correct conelusion ean be come to,

Monsieur Haffkine has recently been working in the tea gardens of
Assam, which are frequently wvisited by cholera. He began his work there
in the early part of this year, and Dr. Arthur Powell of Cachar has recently
communicated to me the results hitherto observed in three gardens.

They are ‘tﬂhllliflf{!fl as follows —

From Nh February to 16th April.

Uninoculated —CHoLERA. Inoenlated —CHoLena,

(FARDEXS,

Inhabitants, | Cases. | Deaths. | Inhabitants. | Cages. Deaths,

— s e -

Kalain 1,600 20 11 | GOF a 1

Kol 147 9 5 877

Tatal o 1,756 AR 16 084 | @ 1
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to which man is heir to. The distrust engendared by these misrepresentations
and fulminations was, however, only of a tempcrary nature, and when the
exact circumstances connected with the Lucknow outhreak came to be known
and understood, and it was seen that the inoculated had in reality suffered
lrss and had fewer deaths proportionately than the not inocunlated, the con-
fidence created by the Caleatta experience began to be considerably restored.

5. The observations made during the period under redord may be divided
into those of a negative and positive churacter, Of the negative kind it
has several times been observed that, when the inoculations were introduced
into an infected loeality, the eholera eceased in the eonrse of a few days;
it has also besn noticed that, in some localities notorious for their recurring
cholera, and, where, on aceount of this, large numbers have been inoculated,
cholera has during the year been partienlarly ahsent. In the case of a
small bustee in which the people petitioned to be inoculated, becanse
they were constantly suffering from cholera, nota single ecase has occurred
since the inoculations last year.

6. Evidence of a more convincing and more direct nature exists, however,
in the observations of a positive kind collected during the period under
review.

Opportunities for comparing the liability to cholera of inoculated
with uninoculated living under similar conditions in the same houses presented
themselves no fewer than 36 times—onee in 3eebpore across the river, and
85 times in Caleutta, These opportunities arise from the ecircumstance that
cholera during its senson will, svoner or later, appear in some of the huts in the
bustees of Caleutta. When this happens in huts in which no previous
inoculation have heen performed, no materials for an observation are forth-
coming ; but when it happens in huts in which some of the inmates have been
inoculated and the others have not, the essentials necessary for observation and
comparison are existent. There were 36 such occurrences in 36 houses, and
they are of the utmnost importance for they furnish 36 observations, separate
both in time and locality, and they allow of eonclusions being drawn regard-
ing the value of the inoculations. In the 36 houses the total number of
inmates was 521 ; of this number, 181 were inoculated and 340 not inoculated.
The uninoculated members of these houses had altogether 45 cases with 39
deaths ; the inoculated had 4 fatal cases, of which one oceurred 459 days after
the first iroculation in a child who had not been brought for the second
inoeulstion ; and the 3 others from 1 to 4 days alter the first inoculation
before tke protective influence of the vaccine had time to assert itself,
and therefore before the 2nd vaccine could be applied. Including all cases
without reference to their occurrence in feme the percentages were os
follows :—

335* uninoculated 45 cases (18-437/) 35 deaths (11-647)
151 inoculated 4 cases (2217} 4 deaths (2:21%)

The difference in these fizures show that the not innculated were 608
times more liable to attack and 527 times more liable to death from cholera
than the inoculated.

Analysis of the figures, and classification of the occurrences according fo
time demonstrate the results to be even more strikingly favorable, It will
be borne in mind that there is in the treatment two injections, one 5 days
later than the other; the first is made with the weak vaccine and requires b
days for its full protection, and the other with the stronger vaccine which
requires another 5 days to secure complete action ; a similar period of 8 or &
days is necessary for the full protective power of vaccine against small-pox.

S ——— i ———— e — o m—— e —

= [oaths From cholera at the time of the olservations reduced |.h-.; uri_gi.lul nunber of 340 uningculatod
to an average of 330,













































