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FaoM 

To 

No. OF 190 

W. L. HARVEY, ESQ., Le.S., 

Municipal Commissioner for the City of Bombay;, 

THE UNDER SECRE'rARY TO GOVERN¥ENT, 
General Department (Plague). 

l-IUNICIPALCOMMtSSloNER's OFFICE, 

BOMBAY, December 1900. 

I have the honour to forward herewith the Report on Plague Opera
tions in Bombay duriug the year ending 31st May 1900. 

2. Mr. J. H. DuBoulay. LC.S., was -in ch~ge of ·general plague 
operations throughout the year, and Col Wilkins, D. S. '0., exercised con
trol over all hospitals and camps f,om the time of his return to plague 
duty in September 1899 till the end of the year. In forwarding their 
last Annual Report I brought to the notice ·of 'Government the very 
valuable services rendered by these officers, and it only remains for me 
to add that dur.ing tbe period nnder report their duties were carrieCJ. out 
with the utmost tact, zeal and ability. Mr. DuBoulay bas now proceeded 
on furiough and Col. Wilkins has reverted,oD promotion to the Militllry 
Department, lind while the loss to plague administration is a severe one, 
the admirable state of efficiency iu 'which these officers left the depart
ments subordinate to them bas rendered the task of their ,successors 
ligbter than it might otherwise ,have been. 

3. Il'he services rendered by the Staff Corps' Officers in cbarge of 
Districts were maintained at the same bigh standard as before and the 
ease with wbich they adapt themselves to this olae of work, requiring 
as it does, tact, sympathy with the people and withal·firmness, demon
strates their peculiar suitability for it. Many of our most experienced 
officers have been withdrawn owing to tbE! exigencies of Military duty, 
and their services have been separately aoknowledged .by Governme!lt; 
of the otbers who have served for tbe greater plIl't of tbe Y.,ear I would 
specilllly mention Captain Pritchard and Lieutenants Dalgleish and 
Browne, as deserving the commendation of Government for their excel
.lent work. The COJlstllllt cbanges among District Officers detailed iu 
Ipar~r~phs 1-3 of tbe Report undoubtedly interfered whh the eflicien~ 
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of the administration, and I may be allowed to express a hope that during 
the coming season it will not be necessary to make so many transfers • 

. However able and zealous a. new officer may be he requires time to 
obtain the confidence of the people in his charge, and until he obtains 
this he caDDot effect much. 

• 1 Dr. K. B. ~hroft, Deputy Heal h Omcor. 
t "Britto. 
S "Fllzel Ahmed. 
, • R. V. Patel. 
6- .. Dady Bllljor. 
6' ,t Bardi. 
'1 u Matthai. 
8 "Ka.padia.. 
9 "Pedneker. 

10 " Muuabi. 
11 ., Contractor .. 
12 Jayakar. 
18 Mr. Guider. 

4. The staff subordinate to 
the District Officers have carried out 
th~ir duties to my entire satisfaction. 
Among the Sectional Medical Officers 
I would specially mention those 
noted in the margin. as having been 
very successful in the performance 
of the work assigned to them. 

I have the honour to be, 

Sir, 

YoU\' most obedient Servant. 

W. L. HARVEY, 

Municipal Commissioner 

for the City of Bombay. 
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APPENDIX No. I. 

A paper on Professor Lustig's Curative Plague Serum. 

A paper was read at a meeting of the "Bombay Medical Union" 
<:>ll the 21st of April, 11100, by Dr. A. Ma.yr, of the Municipal Laboratory, 
Parel. Sir Bhalchandm Krishna occupied the chair .. The following is 
the su bstllnce 0 f the paper :_ 

Two yeal'8 ago M!. W. M. Haffkine. So. D .• O.I.E .• expounded in this hall the 
faota relating to t,he efficaoy of the preventive treatment of plague to the Medioal Pro
f ... ion of Bombay in order to enable them to form their own opinion on the snbjeot·, 
to-day 11\8k yonr permission to do tho SIlme with regard to the onrative treatment, 
the experimental stage of whioh-I am glad to SIly-has been brought to 8 succossful 
termination. . 

- . 
The treatment with Professor Lustig's onrative pl.gne serum, in the IDIInufacture 

of whioh Dr. G. Polverini and myself are engaged at present. was commanced at the 
Arthur Road Hospital in Maroh 1898. under the direotion of Khan Bahadur Dr. N. H· 
Ohoksy. the Medical Officer in charge. to whom the application of the serum w •• 
entru.ted and is still being continued there. Till "May 1899, the patients were 
.olected for treatmellt; sinoe then they are taken alternately as they are admitted. 
The clinioal selection. whioh reaommehded itself naturally to the physician. has Come 
in for muah adverse oriticism, and the results obtained by it have been questioned. 
It is not my intention here to vindioate the seleotion ; the reru;ons whiob prompted it 
in Ihe beginning have beon laid down fully in a report to the Munioipal Commissioner, 
What I am tempted to oay here is, that m=y disappointments which followed the 
announoement of ourative results in other diseases nnd have disoredited ~erotherapy 
would J,.V9 been avoided. if exhanstive . clinical itrvestigation had preceded 
the .Iatistioal oondusions. The olinio.l investigation giv;. US the only possible 
means to fix approximately the minimum number of observations which is necesSIlry 
in order to eliminate essenti.1 error. of subsequent Btal-isticB. I may be allowed 
to quote Il medical paper on the subject.. Writing on the results of the serum 
treatment of diphtheria the B'·lii,'. P".ysiciall .. YS: ,. When a procedure ot a tbeory 
i. on its trinl. seleotion. with tho view not of empiJlls~:ng it. advantages. but simply of 
giving it a fair trial by e.cluding, disturbing and Imtagonising influences. is justi
fiable, indeed necessary, sinoe suoh faolor. tend to obscure the mllin issue," 

The g.iding principles of .election were 1100: exclusion of potienls of tl,e later 
days of dise~se, and of'moribund and mild cases. No nndue advantage accrned to 
the serum 'treatment fro~ this sol.otion. os the patients of tbe ellrlier days show tho 
highe.t mortality in hcspitals. whereas the exclusion of moribunds WIlS irrelevant, 
their place being taken, not by mild ........ bat by suoh. as would have died later on 
under the ordinary Ireatment. Sudden changes for the worse being so oommon in 
plague there were not ""Idom errors of prognosis; in faot. the seleoted cases sho.wed 
IS per oent. deaths within the first 24 hOllrs, But before entering into atatistioal 
detail. of the hospital. I may be permittcd to give some partioulal'8 regarding the 
maoufacture of the serum. 

Th. axioms of serotherapy are well known to. 111 all. By injecting suit. .. ble 
animal:. with snbatallces of baoterial origiu we are able to oonfer immunity upon them. 
The oarrier of the immnnity it the bleod serum wbioh poss .... es often immuni!1ng 
nnd also oumtive prop~rties. The immuniaing substance nsed for the mannf~cture 
of Professor Lustig's ollr:ltive plague serum is prepared iu the following way : plagn .. 
bacilli are oultivated in large dish .. ou Ii solid culture medium on wbich tbey :form 
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II thin layer. The miorobes are then scraped oft' from the snrface uf, the cnltnrt9 
~~dium and dissolved in ?an~tic p~tnsh w hereby they are killed an(l completely 
dISintegrated. :By neutralisation WIth acid, the immnnising substance, a so-called 
nucJeoproteid is precipitated in large white flakes, The proteid is then dissolved in 
carbonate of soda nnd used for the immunisation of horses. After 6 or 7 immunisin" 
injeotions the horses are bled and their serum is used for troatm~nt. '" 

During the time of seleotion, 403 patients were treated with the serum at the 
Arthur Road Hospital, 154 of whom reoovered, the rote of recovery being 38'2 per 
cent,. 1,190 oases were under the ordinary treatment and had 233 recoveries or a rate 
of 19'5 percent. If we compal'e these figures we see that tho serum gave twice as 
many reco,'eri~8 as the ordinary treatment.. The inore .. e can only be oredited to the 
serulU, if it was not due to the selection. To investigate this we have two means: 
first, oomparison of the reoovery rate of Ihe non-sernm patients with that of the Arthur 
Road Hospital at a time when the seram Was not used, and, seoondly, comparison with 
that of other hospitals. No set'Um was available during the inter-epidemio months of 
November nnd December, 1898, and January, 1899. The admissions wel'e 273 witb 
iiI reooveries or 18'6 per oent" being even less thon in the DOD-serum patie;"ts ofthe 
sernm period. The Mahmtta and Modikllana Hospitals had 4,762 admissions from 
Febl'uary, 1898, till June, 18~!), the 3 abov.mentioned months being ~xcluded. 
Tbe reooveries were 941 or 19'7 per oent. The selectIon has, therofore, not luwered 
the reoovery-rate of the non-Bernm patients at tho Arthur Rond Hospital, nnd the 
marea.se on the Berum side is real, and mUot be attributed to the serum. The cruoial 
te!t for its efficaoy is given by tbe higher total recovory-rate of the Althur Road 
Hospital, when compared with that of the two other hospitals. The Mahrntta and 
ModikhanR Hospitals had a reaovery-rnte of 19'76 per cent. in 4,7fl2 patients, and 
the Arthur Road Hospital a rate of 24,.~9 per oent, in B total of 1,593 p·ot.ients., Th~ 
inarease is' 4'3 per cent. in favour of the'latter, althongh ouly one-fourth of.11 the 
patients received specifio.treatment. 

That the inorease of the recovery-rate at the Arthur Road Hospital was due tl) 
the serUm is made evident also by tbe following figures: From February to Nov~ 
ember, tS98, the serum was used during the height of the epidemio and during its 
reorndesoenoe ; the total admissions were 663 with 186 reooveries or 28 per oent, 
From Ootober, 1898, till February, J899, during theinter-epidemio months no 
I\!lrum was available. The admissions were 273 with 51 recoveries or 111'6 per cent. 
From January to June, lS!)!i, during the warst epidQlllio Bombay has gone through, 
the .erum was again nsed. The adO)issions were 930 with 201 recoveries or 21'6 
per cent, The total recovery-rate was therefore higher in both the sel')1m periods 
than in ~he intermediate period, although, considering the epidemiological conditions 
the conZrury might have been expected. • 

• 
That the higher total reoovery-rnte "t the Arthur Road Hospital during the 

lerum periods was due to the tre"tlnent, and not to other illfiuences, is further 
proved by the fact that the rate increased in tI,e months of the beginning of the 
treatment in spite flf the rising epidemio, The rising of the opidemic can be 
demonstrated by the inorease of the mortality in the whole City of Bombay and in 
the Marntha Hospital in the corresponding months. The City of Bombay shows a 
mortality of 94'5 per Clent, in Febrnary 1898, rising to 100 per cent. in March, and 
of 84'1 per cent. in Jannary 1899, rising to !l7'4 per oent. in February. The 

,:Mamtha H09pital had n mortality of 81'2 per oont. in February ]898, rising to 87'S 
per cent. ill Mal'ch, and of 80'5 per oent. in Janullry 1899, rising to 83'5 per cent. 
in February. The Arthur Road Hospitel on. the oont.rnry had a mortality of 78 P?r 
oent. in February Ij08, falling to 75'1 per oent. in M~rch, ~nd of 83'7 por cent.. \Il 

January 1890, fnllillg tQ 79,S per oent. in FebrulI<,Y. 
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The illil.uonce of tile ~rum trea~ment ahowed itself not only in the aaving of 
life but also in the prolongntion of life in patients who eventually died. Th. 
prolongation of Iif. is proved by Ihe reduction of the total deaths within the first 
4.8 hours aller admission, whioh amounts to 8 per oent" the oorresponding figures 
being 57 per cent. for the intel'mediate period and 49 per cent. for the whole serum 
period, 

The demonstration ror the time of the alternntive treatment is simple. From 
April, 1899, to April of this -year, 861 patients reoeived specific treatment and had 
'122 reooveries or a rate of 83'8 per cent. An equal number was under the ordinary 
treatment and had 77 reooveries or 21'3 per oent, The recovery-rate on the serum 
aide ahows, therefore, an ab!Kllute incre ••• of 1~'5 per oent. It might properly be 
objeoted-nnd that is one of the drawbaoks of the alternative method-that tl,,; 
evidenoe is not conolllsive; if it oannot b. shown that tlie total recovery-rate at the 
Arthur Road Hoopit..\ was higher than in otber hospitals. Iu order to compal'e the 
total reoovery-rate of the Arthur Road Hospital with th.t of other hospitals we have 
to add to the 722 oases treated nlternately, 36 rases with only 5 recoveries in which 
oas8'l the diagnosis could not Le mnde in time to take them for the nlternate treatment. 
(Only such oasea were dealt with wbich under.diagnosis showed undoubted symptoms 
of plague.) The total admissions stand thus at 758 with 204 recoveries, .th. rate 
being 26'9 per cent, 

The Marath& Hospital had 2,131 admissions with 455 recoverieo, the rate being 
21'85 per oent" .Imost identical with the rate of the non-serum patient. of tho 
Arthur Road Hospital. The total rooovery-rate at the Arthnr Road Hospital was, 
thorefore, in the same proportion, higher than that of the other hospital, as the 
differenoe of. 12'5 pOI' oent. between serum and uon-serum casee lead fo expoch. As 

·the Mnratb& Hospital bad 8,378 admissions with 646 recoveries or 19'1 per cent, 
during the 'time of ael.ction the figures for the whole tilDe of the serum treatment 
stand thus: 5,509 admissions with 1,101 recoveTles or 19'9 per oent, at the Mnrath .. 
Hospital and 2,351 admissions with 591 recoveries or 25 per cent. at the Arthur 
Ro.d Hospital. The Arthur Road Hospital gave therefore 5 per cent, more oh.noes 
of reoov~ry sinoe the beginning of the serum treatment, although only one-third of 
the patients received it, The patients of the Arthur Road Hospital belonging almost 
exolusively to the lowest OIlsles have, moreover, less individual resistanoe than tbe 
Marathns, 

AUhough the conourrence of all this evidenoe pointing to on. conclusion is 
lufficient to put the efficacy of the seram beyond !illY reMonable doubt, I will not. 
omit to mention another faot whioh was conclosive to the experimenters themselves, 
at B time when statisLios were not availaLle. I refer to the marked difference in the 

. ourative results obtained by sera d,rived from difl'erent horses. Whereas the serum 
of horse No.1 immunised in Italy gaye 27 per oent, reooveries in 90 treated patients, 
the three other horses, also immnnised in Italy, gave 53 per oent, in 155 traated 
cases. Similar differences are observed in the results obtained by the aern p,,!,pared 
here. Thnl, tbe aerum of horse No, I, gave 84 recoveries in 122 patients, and the 
serum of horae No, 4, gave 51 recoveries In 125 patients. The differences nre sn 
remarkable thai they oannot be doe to the chances of distribution, but must be 
expluined by a varying degree of efficacy, I do not think it neoessary to add more 
to the above. ·There is mat'erial enough for an lInbiassod miud to Corm a judgment· 
upon, and I now pass on to the application of the serom and to the clinical Coatllres 
of the treatment. 

First of all I should like to slate emphatically that the serwn is perfectly 
junoonous liven in larger doses thon &,'. ne.ded Cor treatment. There seems to 
exist a supe,stitious fear of lh. serum, which is warranted neither.by our .xperienqe 
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nor by that of serothorapy generally. The ourative plague serum has moreover 
been triod in otlier diseases and also ~n healthy beings without oausing any 
inoonvenience. 

The serum is usually injected under the skin once or twice a day. The single 
dose for an adult io from 20 to 60 c. 0., for children about the half. The injeotions 
tlo not cause special pain and no local irritation or absoesses if the syringe is kept 
septioaUy clean, anel the skin is well disinfected. The efFeot of au injecHon becomes 
manifest within 12 hours. The temperature either does not rise, ot falla distinctly, 
the arterial pressure is increased, the delil'ium subsides, the bubo is les. tender and' 
dimiuishes sometimes considerably. Improvement afier the first injection is genemlly 
observable, although it may not be progressive. This latter cannot he surprising 
if we oonsider the probable mode of action of the remedy. The Serum induces a 
reaotion in the tissnea of the'body, stimulating them to the production ofbaotericidal 
or antitoxio substances by which the infeotion is overcome, or its poison neutralised. 
Against degenerative ohanges which may have been already estahlished in 
different organs, principally in the heart, hefore the putient oomes under treatment, 
the serum is powerlese. The gravity of such degenerations is detennined by three 
faotors : the virulence of infeotion; tpe time since the beginning of the inleotion ; 
and the individiml resistance. As we can neither diminish the virulence nor 
increase the resistanoe, we mnst try to sborten the time, that is, we must resort to 
the treatment as early as possible. This is a point tbat cannot be emphasised too 
strongly. The earliest treatment is essential for the CUre of a. disease which leads &0 

death usually within -1 days and sets up irreparable changes in the heart within 24 
honrs and even less. No time should be lost as every hour's delay may prove fatal, 
"specially as the serum itsQIC needs some time to develop its action. Fortunately the 
diagnosis of pbgue in times of opidemio is 50 easy that in 90 per cent. of oases it 
might be made by a layman. ' • 

Also symptomatio treatment has not to be neglected. The judicious use of 
Hlcoholic stimulant. and oardiad remedies when the heart shows sigus of impending 
failure, or cold sponging when the fever is very high, will prove of great value. 

The quality of tbe pals"" as an index of the condition of the heart is chiefly of 
importance for the prognosis of' patients treated with the serum. However aL~rming 
t.he other .ymptoms may be, 80 long as the pulse can be felt well and is Dot too 
frequent (I. e., over 140) and soft, t\ere is always the possibility of reaovery. 
Certainly also in such cases collapse and denth may follow very soon after injection. 

, Such coincidence is not to be wondered at if we remember how often unexpected 
sudden changes for the worse oocur in plague. If the pnlse be almost imperceptible 
very soft, and frequent, or intermittent then eveu serum treatment;' of no avail and 
lllld better be abandoned. There are limits for 8,"ery remedy and lhe experienced 
physioinu ought to know and to respect them. 

The best results are obtained in the forms of plague in whioh recoTery by 
nature is more frequent, as in simple bubonic plagoe. Also septieremio forms enn be 
.cured if they a.e treated on Inc first day. No results have boen obtained in plague 
pneumonia. Too few cases have boen treated to form a definite opinion whether this 
worst type of plug lie infeQtion is aocessible to OUl'tl or not. As regards class it ran 
be said with certainty thllt children give tbe best results, no donbt becau.e the 
resistance of the heart is grenter than in addls. 

The observations outsiue the hospital which interes~ practitioners most, are but 
IIOnnty. Thir~y.two oases have been treated and recorded. Nineteen or them re
I'overed, The cllses were without exception very severe, and the majority of them 
filr advanoed, M the public seemB to lookupon the. serulU.lIS the last resoW'CfI tQ be 
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tried when aU oth81'l have failed. Althongh the namber is too small for (enera 
conolnsion8 the favollrable in8aence of better oonditions of life is lIDmistakable. It is. 
to be hoped that in the fntnre the seram will have an extensive trial ill private 
practice where it will show. to fall advantage. , 

I bave ~nl few more remarks to make and they beer on the future of th, 
serum-treatment of plague. Goillg over its history ill this City, and recollecting 
the ezaggerated e1:psotations with whioh Dr. Yersin was raoeived ill 1891, I shoald 
not be surprised to hear some one exolaim: Only twelve per cent. ! That is nothing 
to speak of I There is no arguing with Sllch a cold-blooded arithmetioian. Twelve 
per oent. is a handsome profit in business; should it be otherwise where h1l1llBD. 
life is conoerned? Let him ask tbe twelve psr o.nt. who owe life and health to the 
sePOm, if they agree with bim, or let him go to our plague hospitals and look at the 
poor plague-strioken iIImates and he may perhaps begill to wonder tbat even ~ne 
per cent. coold be eaved by human intervention. Would he not chauge his views 
if he or his family or friends were threatened? And if we are to adopt Mr. W. 
M. HafFkille's statistical method of calcnlating the b.nefit of plague prevention, the 
serum shows an inoresse of fiIty-eight per cent. on the actaal recovery rate by 
ordinary treatment. In otbor words for every hundred who recenr by ordinary 
treatment a bundred and 6fty-eight recover by serum treatment. The serum cnre. 
one.-tbird and nature bat oue-6fth of those attacked. Is tbat Dot worth wbile? 

It would be jost as great an error to rely eutirely OpOD the curative serum a~d 
n&gleot the prophylaxis. In snch a rapid and deadly disease preveution will always 
be safer than cure. No one would be careless in handling 6rejust because there 
was a 6",-engine round the corner. 

The qnestion whether no improvement. is possible, deserves fall consideration. I 
can answer con6dently tbat improvement is certain, the r.solts of the past hanDi 
been obteillecl und.r the most unfavourable conditions., • 

The serum was 00 its trial; the laws how to prepare it best have yet to be l"id 
down; sera of inferior quality had to be osed ; the mode of application to be studied ; 
while, 011 the other hand, there were patients of the lowest oastes, with little natural 
resistanoe and in an advanced Btege of disea;e-only nine per cent: being patients of 
the 6rst day-ill-fed; weakened by prenous iIlnelS, not seldom simaltonecusly 
suffering from complioatiool, such as relapsing fever, malaria, phthyaia, or infeetioll 
by oocoi-a maltitade of "faotors tendillg to obscure tlie main ilSu .... 

If 11', now ask what are the best results we may hope for, we have to distinguish 
treatment in hospitals from trf'Btment> in private practice. There are unfavorable 
oo.nditions inherent in the treatment ill hospitals which we have to reckou with. As 
long as pati.nts do not avail themselvea at the earliest date of the advantages the 
hospital offers them, the best results will be an inorease of the reco,'ery-rate from 20' 
per oent. to 50 per oent. This increase has already been obtained with the best serum 
and it wiU be obtained again, sinoe the regular manufaclare of a serum of higbest 
aotivity is merely a qoestion of time and further experienoe. The prospeots of Ah. 
serum treatment must not therefo", be judged by the average result obtained, lout 
by th. best results. It the serum be prepared on a larger scale it will, moreover, 
b, possible to discard the use of inferior sera. 

That a further increase OIDlnot be obtained In our large hospitals even wilh t~ 
lIlost aolive lerum, I am led to believe by the following considentiona ,,;.,,, 
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Fif!,y per cent., and 80metimes more, of the patient! admitted into the large 
'llospitals :iie within 48 ho'llrs after admiS8ion. It is oertainly not an accidental coin
cidenile that out of the 51 series, in whioh the treated oases are divided aooording 
to the different bleedings of every horae, only one ahoWl a recovery rate CIon
sidera.bly above fiRy per oent. But the ollles were only twelve and the epidemio 
declining. 

Th, peroentage of patients whioh in the ordinary course dies within 48 houra 
after admission, could not be saved evon with the best serum. The fate of these 
patienla is unalterable at the moment they reach the hospital, they are moriluri
doomed to die. The reduction of a mortality of 80 per oent. to the in,igni
ficant figure which was demanded hy those who were ignorant of the clinical 
features of plague is impOiSible in hospitals. It remaina to be seen if the illtravellOlll 
injeotiona of the sorDm which conld be made olily oooasiollaliy, owing to tho 
pressure of work, or 11 serum of still higher aotivity, or too exoisioll of solitary 
buboes in suitable cases, or the oOlllbulRtiOIi with some drug treatm8llt, will illorease 
the recovery-rate still farther, thus proving my views to be errOlleous. The above 
makes it olear that the limiill of the effioaoy are 1I0t determined by the remedy, but 
by oiroumstanoes of the hospital. In private practice, where no such limitationa 
exist, and the greater. iudividual resistalloe is a potant ractor in aid of the treatmeDt 
.the effioacy of a strong serum will be IJmost unlimited aud in direct propomoll to 
promptitude with whioh the diagtlosil is eatablished and the treatment inaugurated. 
Grave responaibility devolves for this reasoll upon the physioian who in time. of 
plague 108es precious honrs musing over all possible improbabilities to which a 
tender bobo is due I 

I must not be misunderstood. 

The day may atill be far ahead when, owing to the serum treatment, plagu • 
... iIl have lo~t Bome of iill terrors. Death does not give up its prey 10 readily. 

Bllt·we are OD the right path, we see the goal for whioh to etrive with patient 
oonfidence. 

That has beaD fully realised by Lieut.-CoL T. S. Wilkins, D •. S. 0., I. M. S., 
Special Medioal Offioer, Plague Operations, who took great iDterest and pains in 
..... tohing personally the progress of the experiments d the Arthur Road Hospital. 
He wrote III far back a8 June, 1899, to the Muuicipal Commissioner: ., I personally 
am of the opinion that the manufacture of this serom sho.uld be continued as long as 
the raoults Bre hopeful, whioh they deoidedly are, or uutil some other more potent 
remedy is found to act on this most fatal disease," 



FROM 

To 

SIB, 

APPENDIX No. II. 

G. rOLVERINI, M. D., 

O~'FICER 'IN CHARGE, lIIUNICIPAL I.ABORATORY, 

PAREL. 

• 
THE MUNlCIPAL COMMISSIONER FOR THE CITY OF BOMBA.Y 

THROUGH THII: HEALTH OFFICER, 

BOlllB&Y MUNIC!PALITT. 

MUNICIPAL LABO~ATOBT, P ARliL, 

17th Novem6er 1899. 

I ha.ve the honour to submit a report on the experiments carried out on 
behalf of the Bombay Municipality from the 12th of March 1898 to the 31st of 
May 1899 with J:?rof. Lustig's curative plague serum in hospitals, and also in 
private practice in Bombay. In t~e preparation of this Report I had the advall.
tage of the valuable collaboration of Dr. A. Mayr, at present assisting me in the 
manufaCture of the serum. I also attach herewith a report from Veterinary 
Surgeon S. N. Ranina on the horses immunised in Bombay for the preparation of 
the serum. 

I have the honour to be 

Sir, 

Your most obedient servant, 

G. POLVERINI, H. D., 

fficer in charge, Municipal Labo~atorg. 
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Report on 475 Plague Cases treated in· Bombay 
. with Professor Lustig's Curative Serum. 

By G. POLVll1tllff, M.D. 

SBROTHBBllHY, in gen_1, is iI&sed on the principle that suitable ooimais, when 
injeoted with the germs of a partioular disease, or with their Metabolio product-, 
or wilh both, acquire immmrity against the disease, and tbat the blood serum of 
animals 80 immunised, besides possessing immunislng qualities; mows often deoided 
~rt>U., effoola 88 well. 

For _ w!riob would take too long to ellpl1lin here, Prof8l!lO!' Lustig 
was le<i to try the foilowing Method of immunisation againat plague infection, 
~Iz., the injeotion of animals with the albuminous substanoe of which the bod9 of 
plague microbes is ohiefly composed. This albuminous substance is a nuoleoproteid 
and can be isolated from the bodies of plague baoilll in the following way. When 
plag>l& miorobesll1'e cultivated on large Agar-Agar plate., they form a thin layer 
whioh is scraped oft' from the surraoe of the sclid culture medium and treated with
caustio potash. By the stroug alkali the microbes are not only killed, but also 
complet.ely disintegrated and dissolved. To the resulting solntion, which i8 of a 
mucilaginous consistence, aoetic acid is added till a whit3 and &ooulent precipitate 
is thrown down, whioh changes on drying to a brown amorphous mMS, without losing , 
its properties. This precipitate is the above-mentioned nucleoprolaidJree from the 
metabolio produots, of the plague bacteria, aud is used Cdr immunisation arter solution 
in Carbonate of Soda. 

N umerons experiments oonfirmed Professor Lustig in his idea, that the immun
'sation with the nucleoproteid protects animals susceptible to plague, e.g., mice" ... ts, 
guinea-pigs and monkeys, and thllt tbe blood lerum of these animal. has mark.d 
<mrativ8 etreots, if injeoted, into other infeoted antmals. 

Not only susoeptible animals are able to produoe a ourative serum after 
immnnioation, but also others, like horses, &c •• which are refraolary to plague 
infecHou. 

The presumption that the serum f"om immnnised animals, more espeoially from 
horses, inay act identically in human beings who have oontracted plague by 
natlll"lli infeotion, is supporood by the experieuce gained in the serum treatment of 
other dis8IlSes, and tbe attempt to apply sueh serum as a remedy in man Is therefore 
,cientifioally justi6ed. • 

Henoe, for the preparation of tbe ourative plague serum, as Il8ked for by the 
Bombay Munioipality, eleven horses have been immuniaed by injecting them under 
the skin at given intervals, with increasing quautities of the already mentioned 
proteid. 

Five of the horses were immunised in Florence Ly Professor Lustig ana six 
in Bombay by Professor Galeolti and tbe nudersigned. 

The horses re-nat 10 the injections with fever. general sigm. of sickness and 
swelling at the seat of injection. These symptoms subside USI1lIlly within a fortnight. 
the hONea losing mucb flesh during this time. , 

• 
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For more particulars on this lubjeot, I refer to the adjoined report of Veterinary 
SUJ'geon Ranina.-

When a horse hall reoovered from the effeots of one injeotion, a second one is 
made, and so on, until immunisation is obtained. • 

The quantity to be injected, and tha intervals between the single injection., 
have been subjeoted to IWme variations in order to find out the best and shortest 
way of immunisation. V Bluable dati. have ihUIJ .been obtained, whioh require, 
however, further oonfirmation. 

Generally, it can be sald that the effioacy of the serum is, within certain limits, 
in direct proportion to the quantity of the immunising nmlarial injected. 

The time required for effioient immunisation before the first bleeding is, on the 
average, 3 to " months. . 

The horses are bled from the jugular vein. Blood to the amount of 5 to 7 litres 
i. withdrawn and kept in ice till coagulation has taken place. The separated serum 
is then decRnted into sterile bottles, fitted with rubber oorks, and kept in a dark 
and 0001 place •• 

In Bomba.y, the serum was usually preplU'ed just before it was needed, in order' 
to prevent possible deterioration. The serum &ent out from Florence (for the tll8ns
port of which 'peoial anangementa had been made with, the P. Be O. Co.) arrived 
sometimes in an altered condition and oould not all be used. 

b is needless, to say that aU m&nipulations involved iir tlie preplt1'ation have to 
be conduoted with extreme precautions in order-to avoid accidental contamination. 

When the horses have recovered from. one bleeding, the immunisation begins
again and is aohieved in shor~ time. So a horse may be bled and immunised three 
to four times, giving altogether about ten litres of serum, whioh is approximatel)
Buffioient for the treatment of 100 patients. I say approximately, as, on the one hand, 
the same amount of blood gives sometimes less serom, owing to incomplete coagulation; 
whereas, on thll other hand', a serum with. inferior cnrative- propertie& has to be' 
mod in larger doses. ' 

After the foorth bleeding, 'tlie llorses are, as far as experienoe gOetlr so reduoed 
ill their vitality. that they are considered' unlit for fllrilier immunisation. It may 
even be that a horse beeomes unfit muoh e&rlier, as it happened with horse No. 6: 
immunised at Parel, whioh, after the first bleeding, never reoovered again. 

Before using the serum in human beings, it was always tried on animals to 
ascertain its ourative properties. The single dose used' for treatment in patients was 
en an average 20 c.o. (51 drachms)~ th, largeM single do&e was 40 C.o., the largest 
collectiye dose 200 c.o. 

• 
The injeotions were made usually under the skin of the arm or thign. after care

ful disinfection. In a few moribund' patients, injeotions direotly into a vein were 
tried, but without etJeot. In others, the sorum was injected into the bubo itself: 
thu. praotice was abandoned, as it was very painful and without better results. 

The injection of the serum does not CIluse special pain and llO loonl reaction 
whatev~r. The aorum is absorbed in a few Ininutes. Absoesses never occur, if the 
.disillfectiQI\ of the sldn and synnge is carefully donI! ; in S6me ca&es, an Ul,ticari"l' 
mob al'p6lU'6d after injection. ' 

• TIll' repo" ontr •• compalll .. 'he ClommlHioner·. COPT, 
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The serum derived from dilferent horses ahow:ed verl different curative proper
ties, whioh al .... ys oorresponded with the results of the experiments on animalo. As 
the different:t of the results obtained from different sera is one of the chl.f proof. of 
the eflioacy of the sertun treatment, the results are given in delaU in the following 
table:-

Serum from. 
bone. 

No.' 1 
No. 2 
No. 8 
No.4 
No. S 

Seram from 
horle. 

No. 1 
No. 2 
No. B 
No. 4 
No.5 
No.6 

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

I 
... ... ... ... ... ... 

Total ... , 

(a.) H01'''' immuni8td CJl Flmenu • 

• 
No. of Pati.llt, 

treated. 

• 90 

" 70 
43 
12 

267 

I Be ... "i... I DeaU". I 
25 65 
22 20 
88 82 
28 20 

4, 8 

112 145 

(b.) Borm immulli"d in Bombay. 

Ko. of Patienti' Recoveriel. I Deathll. treated. 

47 17 SO 
21 5 19 
81 14. 17 
51 19 U 
52 15 87 
18 5 8 

21S 75 1 148 

I 
• 

Percentage of 
recovery. 

27'77 
52'88 
IW2A. 
68'48 

• 

8S'8S 

Percentage of 
naovery. 

86'17 
20'S3 
45'16 • 
87'25 
28'S4 
~S'45 

• 84'40 
• 

• 
Cal Some aerum_ from horses NOB. 2 and 4 immuniBed in Florenoe .rrived deteriora.ted in 

Bombay and oould not be used. HOl'lG No. 6 could no' be further immunised, as after the 
plague oaS88 At Vienna the working with pla.gue microbes was not allowed in I,taly. 

(6) The hor ... immunised al Parel have been twice bled ""copt NOB. 2 and 6, which were 
once bled; the latter became unfit for u .. after the firal bleeding • 

• . The table shows that the serum from horse No. 1 immunised in Florence with 
whioh the treatment was oommenoed in March lS98, gave throughout little satisfac
tion, as out of 90 patients treuted 65 died, and 25 only recovered, giving a recovery. 
rote of 27'77 0/.. The serum of horse No. a, also immonised in, Florenoe, gave 

• tbe best results with as recoveries in 70 oases treated, equal to a recovery rate of 
54'28 ·1 •. 

, 
This difference is independent from other inJl.uenoes, as both sero were used 

under tbe same circumstances in tbe Arthur Road Hospital. I think it worth while 
to enter iuto some detaUs of it. 

From the 12th to the :29th of March the serum from horse 'No.1 was used; 2! 
patients were injected, 18 of whom died and 6 reoonred. 
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From the 28th ef Ma~ch to t~8; 9th of April, tho serum from hol'H No.' 8 was 
tried; 19 pati"lltft _~e. tMlted, of whom.l() died. and 9 reoGgered. 

From the 12th to the 23rd of April, the serum fram horse No. 1 was agaill used 
(2nd bleeding) ; 41 patient. were treated, of whom onlY 11 recovered. 

From the 29th of April to the 12th of May the serum from horse No.8 (2nd 
blee<ijng) was tried. Of U cmses treated, the resnlts were 12 recoveries and 12 
deaths. 

• 
From the 22nd to the 26th of May the aerum of liorse No.1 (3rd bleeding) was 

once more used; 6 patients were treated, of whom 1 reoovered. 
From the 12th of lIray to the 3rd of June the serum of horse No. a (3rd bleeding) 

was again employed; It patienlB were treated, of whom 9 recovered. 

Simultaneously, with the serum of 1I0rae No.1, the sem from horses Nos. 2 and 4 
were used ; of 22 patients treated, 10 recovered. The serum of horse No.1 gave, 
therefore, in every iostallC8 leBS recoveries than any of the other sera. The occnr
rence of a seqnence of inrerior results Crom one sernm ( which results were, LoweO'er, 
s'ill better ~ha'f those ohtained by the ordinary treatment) can only be explained by 
II vllriation· in. the degree ., ellicaoy. The difference ill the results, l~ recoveries 
in 71 patieuts treated with the aernm. of hor, •. No. 1, aaQ 40 _ias itt n 
treated with the serum of the other horses, is so considerable that it cannot be due 
to chauce. . 

The recovery rate ("Uk tabl"., paga 3) obtained from the nse of the serum 
prepared in Florence is considers.bly reduced by the failure of the first horse with 
the serum of which the largest number of patients was treated. For" if from 257 
cases treated. with the S1Irum obt&ined from Florenoe are deducted those injected 
with the lernm from horse No.1, the reoovery rate is 52'09 ",. iustead of 43'57·/ •• 

The fact that the later bleedings of this horse. did not yield better sernm 
tends to show that the horse was a prior. refraotory to effective immunisation. 
In fact, lOme horses seem never to give activ<e serum. This is also observed in the 
preparation of other sera, as, for example, in the preparation of the anti-diphtheric 
serum. A knowledge beforehand BS to whether a horse will o. will not give an 
notive plaguf sernm is as yet impossible. 

The table given above shows furt!:ier that the recovery rate from the S('rum 
i>l'9~red in Bom.bay is up to now 9./0 less than from the' serum prepared in 
Italy. It is difficult at present to account for this., It may be duo'to the increased 
virulence of the disease in 1899, and to the confidence with which thlt most desperate 
C"~88 were subjected to the treatment by Dr. Choksy, th~ Medical Superintendent 
of the Arthur Road Hospital; or it may be explaiued by the faet that the horses 
h"\18 been bled cnly twice, as there are strong reasons to belleve that the serom 
improves with every bleeding. The raoe of the horses and the olimatic conditiwns 
in India might also lessen the resistance of the animals to the immunising injections 
and impair their menUy to produce the' snbatance which is the cul'l\tive agent of 

the "\trum. 

The observations recorded iu this tep9rt were made from the 12th of :lIIarch 
to the 31st of October 1898 with the serum prepared in Italy, and from the 
Ist oC February to the 31st of May 1899 with the serum prepared in Bombay. 

. The toml number of patIents ~rented during this time was 475. Serum for 51) 
patients was, moreover, givel1 to the Indian Plague Commission by order of the 
Municipal Commissioner, and some serum was used for the necessarY,control experi-
ments on animals. . 

For the preparation of the sera,m 25 bleedings were made, nnd 78 immunising 
injections l,erformed. 
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The patients "ere treated in hospitals and in private practioe as follows :-

Arthar R08,I Hospital ... ... ~08 154 

Maratha Hcepital .. , ... 28 11 

Government House, Parel ... 12 8 

Private ... ... ... ... 82 19 

• 
TomI ... 475 187 

. . 
The rate or recovery was therefore 39'36 per oent. 

249 

17 

9 

IS 

288 

, . 

. 

-

Percentage of 
recovery. 

88'21 

89'28 

25'00 

59'87 

89'86 

These ,results appear in themselves satisfactory-if we oompare them with the 
following figures :-

At the Arthur Road Hospital, 1,190 patients were treated without serum during 
, the same period, 233 of whom recoyered, equal to a recovery rate of 19'57 per cent. 

At the Maratha Hospital, 3,378 patients were similarly treated, of whom 646 
recovered, eqnal to a reoovery of 19'12 per cent, 

At the Modikhana Hospital, 1,384 patient. were treated, of whom 295 reoovered, 
equal to a reoovery ute of 21'31 per oent. 

It i. interesting to note, that ror the whole City of .Bomhay 24,7~2 attacks from 
plague have' been recorded with 21,193 deaths, equal to a recovery rate of 14'37 
per cent. 

But it would be entirely misleading, RS statistics nsually are, if not drawn from 
very large numbers, to presume that the reeoTery rate of 39'36 per oent. represents 
the whole efficaoy or the serum treatment eith~r in the past or for the future • 

• 
To come to a true judgment of the value of the serum treatment we have not 

only to consider statistics, but also all the oiroumstanoes of the preparation and 
applioation of the sernm, whioh cannot be expressed in mere numbers, . although 
they may have influenced the results, 

As to the preparation it has to be bome in mind thst tbe mannfactnre of a 
()urative serum is not only the highest, bnt aloo one of the most oomplex problems 
of praotioal medioine, the oompl~te solution of whioh is not to be arrived at by tbe 
first attempt, but by repeated experimenls. This is instanoed in the case of tl:e 
diphthel'ia serum. It took many years and numerous experiments before a satisfac
tory curative serum was obtsioed. 

It has further to be remembered thai this report gives the results ofa tre.tment 
in its '.p.,.imtntal 'Iage, in whioh the dose of the remedy, tbe mode of its application, 
and its effects under'varying oonditions, had 10 be ascertained; 80 that the investiga
tions had to he .carried on under ()onditioos unfavourable for s~tistical .results. 

But before dealin g iu detail with the oiroumstanoes of the application of the 
lerum, I think it necessary to say a few words about the method adopted in the 
oxperimenll, as the reaults obtsined by tbi. method have been qU8!ltioned. 

Whenever a new remedy is reoommended there are two question. which have 
to be deoided in regard to it :--(1), Is it a remedy at all ? (2), Is if. generally.appJi-
<:able AS a ,remedy? • 
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The first question can be solved immediately by tbe physiciAn; tbe solution of 
tbe latter most be 16ft to time and wider experience. 

" 
The attempt to solve both questions at once by statistics baa been sbown to lead 

to errors. 

We can &sce"ftain tbe action of a substauce 011 healthy being. by statistics, as we 
are able to equalize approximately by selection the oonditions of the individuals ex
perimented npoll: such eqnalising selection is impracticable as soon as we bave to ao 
witb ';eTe perBon.. Sickness introdnces 10 many DD!rnOWD conditions, that compari
Bon is well nigh impossible. The sick person is an entity by himself, not to be 
compared with anybody but hImself. This fact must have struck even a layman, 
who had the opportullity of seeing tbe efficacy of curative treatment tested by the so
Olllled " control case" method, or by the. metbod of" alternative cases." The errOf 
of such methods can only be eliminated when the objects of coml'arison are so 
ftumtrou" that we roa}, expeot; acoording to the law of probability, to find on both 
sides a majority of corresponding units. ' 

Unfortunately, we can never !rnow beforehand how large the nnmber of obser
vations must he in a partioular instance, in order to eliminate the errors of statistics 
as the nnmber must differ with the disease and with the efficacy of the remedy itself. 
Thus the number may be small in a.disease, like typhoid fever, w\lere there is plenty 
of time for intervention; it most be much larger in plllgne with its rapid course, 
bigh mortality, and sudden deaths. 

As the accuraoy of conclnsions arrived at by statistics is in direct proportion to 
the number of observations, becoming absolute if the, number i8 infinite, it follows 
that with the decreaeing number, the aoouracy must decrease till it lalls to zero. In 
such a case, stati3ti08 do not allow..,f any conclusion. If we YIldnce th" number of 
obsen'1ltions further etilI, the accuracy may even become negative and the conclusions 
drawn from snoh obiervations may be positively wrong and contrary to the trnth. 

It is this possibility oC giving .results cont~ry to the trnth, whioh often dis
credits statistics as a method of investigation. 

I do not hesitate, therefore, to state here th~t the olinioal method of selecting 
such C&881, as were thought acriessible to cure, approved of by the Health Officer, Col. 
\V eir, is the only one employed by the science of medicine at the sick bed in similar 
original investigationa, and that the experimellters oould not have adopted a statis
tical one without derogatiug from their dignity as physicians, nnd without pntting 
themselves in contradiotion to the principles of their science. 

In Bcienoe geuerally statisti~al methods of invsstigation are only resorted to 
when other more reliable means are not applicable. 

Me4icine espeoially, having for its object the hnman body, wilh ita tho_nd fold 
varyillg abnormal conditions prodnoed by disease, excludes statistical methods from 
the aick room, as litatistics are incompatible with the first principle of medicine-the 
principle of indiDiduIII;'II/ion. • 

But, even setting aside scientific prinoiples, there was also a praotical reBSOn for 
olinical selection. It was necessary to come to a oonolusion in short time and with 
little material, as it was not known how long the exp~rimenls Gould be continued. 
Under these oircnmstances this Gould not be done by statistics which had to be based 
on large nnmbers in order to avoid essential errors, on numbers much larger than 
.... ere oonsidered suffioient by some. 

o 
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III fact, within a few weeks after the beginllillg of the experiments, no doubt 
was left ill the minds of the experimenters that the treatment was efi'eotiva, although 
the results ,were, at the time, anything bnt favourable from a statistioal poiut of 
view. 

And last, but not lea.t, I cannot omit to say that the statistical method in its 
app~ioation to human being!! is repulsive to the physician who dOes not look upon 
patients as mere objects of experiment, hut as .ui .imil;' when he is called npon 
to' help and to cure. 

We oome now to explain the principles followed in the aelectioll of oases. 

The first principle was 10 seleot for treatment oases which were admitled in 
the first days of disease; for it is obvious that, in a disease whioh I""ds usually to 
death witbin four days, early treatment give the only chalice of recovery. 

It has been said tbat this prin~iple brings about the seleotion of cases whioh 
have the greatest ohanoo of natural recovery. To t~is I can give the answer of Dr. 
Simonds quoted in his report on the patients treated by him at Karachi with Roux 
serom, that it is a " gross error,'" 

Experience and statistics show that in hospitals the highest mortality is j\lSt 
amongst the patients admitted in tho first days of disease. Thns, this principle 
leads, on the oontrary, to the seleotion of patient. the mortality in whom is higher 
than the average. 

Considering furtber, that, on the one hand, more than 30 per oent. of the patients 
admitted in the large hospitals are evidently moribund and beyond any possibility of 
recovery, dying. withiu 24 hours and even less after admission, and that, on the other 
hand, about 20 per oent. reoover under ordinary treatment, it was thought best to try 
to exclude both oategories from the serum treatment. The firat, beoause it could not 
reasonably bo expected that any treatmenb aoeld be effeotive in patients already 
showing signs ofappr08ohing death; the seoond, fop mere economy and in order to 
meet beforehand the objeotion that the treated patients would have recovered with
out speoifio treatment. In itself there is naturally no reason to exclude the latter: 
in such patienta the reoovery may be hastened and sequel... prevented. It would, 
moreover, be unsafe to rely on nature unaided, when the'mortality is one of 8Q per oent. 

It was usually easy to exolude patients recovering by natore from the treat
ment. 

Experienoe and statistics show again that ·in hospitela the majority of recover
ies by nature takes plaoe in patients admitted in the later stage. of tho disetl89,· 
when the battle for life hos already been fonght and won outside the hoopital. 

Gl'eater dilliculty was, however, experienoed in eEcluding the small number of 
patients brought to the hospital in the first days of disease, who might have reoovered 
by themselves, and there is no doubt thai lome such cases oame under treatment in 
oonsequenoe of the impossibility of reoognising them as suoh. 

But the greatest dillio,!lty was enoonntered in exoluding cases beyond hope of . 
recovery. Une~peoted sudden ohanges, never for the better hut always for the worse, . 
are 80 ~ommon in plague, that even the most experienced fail in predioting the 
course of the disease. So it happened rather often, that death followed some hours 
after the oommencement of the treatment, thus demonstrating the error in prognosis. 

It may appear to the enperfioial ohserver that the exclnsion of morihund cases 
must have influenced favourably the results ofthe serum treatment. This is )ly no 
means the case. The place of the exoluded moribund. was taken by other patients, 
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who, although nnt moribund, would have died later on undedhe ordinaTY treatment. 
The deoilliv4 faotor in the selection ill the exolusion of the patients reoovering by 
natore ; and this faoior went against the sernm treatment. Sometimes no selection 
was made, e.g., in private praotice, and again at the Arthur Road Hospiwl, when 
suitable patients oa~e in in small numbers at a time when the urgency of reporting 
on the progress of the experiments did not' al10w of any delay. In May 1H99, by 
apecia! request, the cases were taken alternatively for treatment. 

• 
In other instanoes, the Oases were seleoted by the medioal officers in oharge of 

the respeotive hospitals and also so-cal1ed "oontrol cases" supposed to be in a simi
lar condition. Sometimes patients known to be hopeless were injected in order 
to study the effect of tbe treatment on special or distressing symptoms. 

It is thus to be seen that, althongh selection was the rule, patients came also 
in other ways under the serum treatment; and·it is further clear, that the selection, 
far from giving undue advantage to .the treatment, put it, on the oontrary, a,t 
distinJt disadvantage. • 

So much for the method of clinical selection. 

As to the results claimed for the treatment, it seems to me that they must be 
aocopted liS established, if the general recovery rate from plague was at the time, 
in fact, about 20 per cent, which has been taken as the basis for comparison, and if 
the higher recovery rllte of 39'36 per oent obtained by tho serum, was not due to 
the seleotion. 

To prOVA this, I shal1 prooeed in the following purposely on statisticlII lines, 
and eba1l oonfine myself only to the patients treated nt the Arthur, Rond Hospital 
for whom all the necessary data are at hand. 

As an introduction to these statistio~ I may be permitted to give here shortly, 
the history of the serum trentment. 

The first patients were treated, in June and July 1897, at Poona and Bombay, 
by Prof6llSOr Lustig himself. Oat of 30 patients selected by the officers in charge 
of the. respective .hospitals, 26 reoovered and 4 died.' It was on the strength of 
these resqlts that the 13om~y'MlInicipality requested Professor Lnstig to continae 
the experiments. 

When Professor Galeotti and the undersigned oame to ]lombay in March 1898, 
with the serum prepared for the.M unicipality, they came naturally with high 
expeotations which, however, were not at first fulfilled • 

• 
The treatment was commenced on the 12th of MIITch '1898 at the Arthur Road 

Hospital with the serUIll of horse No.1. 

The epidemio WIIS raging with uuusnal severity and seemed to batHe 011 
ml!dioal efforts. 

No appreoiable curative results cOllld be obtained in the first weeks; and had 
it not been for the clinical obs~rvations showing undoubtedly that the specific 

. treatment was not without benefioial effect, the experiments would ha~e been 
abandonl!d at this early stage. 

• 
The" arrival of a new serum was anxiously awaited. It OIlme on the 26th of 

Maroh, and with it the solution of the.,probldlll. It was obtaiued 'from horse No.3, 
and was first used on the 28th . of Maroh: The difference in the efficncy of Ih6 
fi".t and second Berum "'as not only unmistakable olinioally, but soon also evident 
numerically as hus already been shown in detail (vide page, S). 
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There oould not have lleeu a more cone!un", proof of the efficacy or' tlie treat
mimt thau the marked d'ffn'nuJe of the results obtained. The experimenters thonght 
themselves therefore at thi, ,'age, entitled to the oonolusion that by Prof. Lustig's· 
method a serum with high ourative properties could be prepared. . 

Further experience substantiated this belief, although disappointments 
wanting., 

were not 

... 
The experiments were aontin.ned till 31st of Ootober 1898, doring • recrudes

oence of the epidemic, which is known for its high mortality. 

The treatment was then discontinned till February 1899, while serum was being 
prepared locally at the Monioipal Laboratory at Porel. 

In February 1899, when the,se~erest epidemic :Bombay ever saw, was rapidly 
increasing, the treatment commenced again and has been continued without in
terrnption up to date. 

As the bnlk of patients were naturally treated wh.en they were nomerous, the 
resqJts reported here h .. ve been ohiefly obtained during the height of three epidemics' 
of exoeptional virulence. 

Considering this, .. nd the exclusion of mild cuel, and the most unfavourable 
conditions of application iu a large Indian plague hospital. it can be said, without 
exaggeration, that the serum htls been put to a test as sev:el'e as can be cC)nceived. 

And now to the statistics. 

From the 12th of Maroh till the 31st of October 1898, and from the 1st of 
February till the 31st of May 1899, 403 patients have been treated with the 
serum at the Arthur Road Hospital, of whom 154 reoovered, the recovery rate .being 
38'21 per cent. During the same time 1,190 patients were treated without serum, 
with 233 recoveries, the recovery rate being 19'57 per cent. Altogether 1,593 
aouta ooses were, admitted into the hospital, 387 of whioh recovered, the rate 
being 24,029 per oent. • 

If tlie.sel'11lll has really sa.ved lives, the total recovery rnte at the Arthur Road 
Hospital must have bean higher than in other hospitals in whioh a similar olass of 
patients was admitted. But none of the other public hospitals reoeives the ordinary 
low caste patients who form the bulk of admissions at the Arthur Rood ,Hospital: 
still, we shall take for comparison the Maratha and the Modikhana Hospitals and 
will see i"'hat was the reoovery rate from plague there dnrin~ the same period. 

At the Maratha Hospitals, 3,378 patients were admitted from the 1st 'of March 
till the 31st Df Ootober 1898, and from ~he lst of February to the 31st of 1II&y 1899 
of whom 646 reoovered ; the rate of recovery heing 19'12 per oeDt. 

,At the Modikhana Hospital, 1,384 patients were admitted during the above 
period, of whom 295 reoovered; the rate of recovery being 21'31 per cent. 

In both hospitals together" 4,762 patients were admitted, of whom 
(1Qvered; the rate being 19'76 per oent. 

94J re-

'. 

The recoverY ra~ at the Arthur Road Hospital was therefore 45' 3 per cent. 
higher than in the former two hospitaJs, although the patients admitted to them are • 
in general, of II better alld more resu.tant cIasa, better fed and, as a mIe, earning 
wages. , 
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It has, moreover, to be noted here that, in the account of the Arthur Rond 
Hospital, 53 convalescent patients are not inoluded, who were transferred from other 
hospitals whioh were closed with the deoline of the epidemio in, 1898. If they be 
inoluded, the reoovery rate of the Arthur Road Hospital is 26' 73 per oent. This 
would probably be the OOITeot number for comparison, 85 no doubt also the Maratha 
Bnd Modikbana Hospitals had oonvalescent admissions jn 1898, ,whioh are not 
NpSI"Bted in the records furnished to me. The surplllS on recoveries would be ill 
s,uoh n oase 7, per oent. in favour of the Arthur Rood HospitBl. 

Still, as I cannot give the exact 1l1lJDber of luoh eonvalesoent patients" admitted 
iuto the other hospitals, I shall,not take advllOtage of the doubt, but base my con
clusions on the lower recovery rate of 24,29 per oenL 

The average recovery rate of 19'76 per oent. in the two other hospitals enables 
us to ascertain statistically what advantage the selection gave to the serum treatment. 

It is clear that the recovery rate of the non-serum patients of the Arthur 
Road Hospital ought to have dl""ea .. d, if the increase in the recovery rate of the 
I~rum patients was due to the selection. 

The recovery rate in the non-serum cases was 19'57 per oent. at the Arthur 
Road Hospital and 19'76 per ceut. iu the patients treated at the other two hospitals. 
The difference, tberefore, is 0'19 per cent. This difference m~y be taken as the 
numerical expression of the advantBge the serum treatment derived from the selec
tion. 

To eliminate this advantage, we have to add this difference to the recovery rate 
of the nou-serum patients at the Arthur Road Hospital wbicb is then also !a'16 per 
cont. 

As. the recovery rate in the serum Oa!e9 is 38'21 per cent. the difference of 18'411 
per cent. m usl be credi led to the serum. 

This numbtor being based on merely statisticat caleulations, canDot express the 
real efficiency of the.ser1JDl treatment, because the experiments were not conduoted 
for statistical purposes. 

If we rememoor that the first principIa of selection brought to the serum 
treatment cases in which the reco~ery rate is low" than the aversge, and tbat the 
lI6Cond principle exoluded, as fa. 85 possible, 'mild cases, in which the rate is 
higher than the averoge, we arrive at the conolusion that the serum treatment must 
have favoured the results .in the non-serum oaS68. • 

In foot, such favourable iu/luence is tae necessary eonsequence of the· prinoiples 
of selection. 

Whereas the addition of moribund patients within the limits in which it look 
place was irrelevant for the recovery rate of the non-Barum oases, this rote had to 
incsease, because a larger number of mild cases came to the non-serum side tban 
corresponded to the incidence among the ordinary admissions. Although thead van
tage the nou-serum side thus derived from the seleotion cannot be put down iu 
figures, it is real aud not to be denied. It helps to explain the faot thai the recovery 
rate of the non-Ieru"!! oases is even higher thaI), that of the po.tients of the intermediate 
period, in which the serWD was not used, and also thai the recovery -rate in the non
,Mum CII5<lS is only 0'19 p~\' cent. lower thau that of olher.hospitals receiving patients 
of bolter slllmiua. 
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Thd tho addition . of m.ribuitds to the non-serum eases has not inBuencel their 
recovery rate, is shown by the fullo"ing figures :_ 

Of the 413 s.rwn ca'.' '63 di.d within the first 2£ hours and 68 within the next 
2£ honrs after the b.ginniug of the treatmen!, A. the day of admission was not 
always identical with the day of the b.ginning of the treatment, the reipective figures 
are 52 aod ~8 in' regnrd to the adlllissivn. The s.rum case. bad therefore 27 
p.r oeot. deaths within the first 48 honrs after admission. For the 1,190 nllD" 
serum cases the figores are 445 and 227 respectively. The deaths within the 4S 
hours are therefor. 6 it or 56'47 per o.nt. AI. i. well known. the mortaHty.within 
the 48 hou .. after.admis.ion i. 50 per oent. and more in tbe large Plague hospitals, 
and therefor. its increase in the non-serum cases is at the most 7 p.r c.nt. That a 
gr.at.r numher of psti.nts who die within the first 48 hours cannot in8uenc. 
nnfavourably the reoov.ry rat., as long as the exchange does not take place in the 
class of recovering patients, i. ohvious, . 

The 7 p.r c.nt. more deaths witbin the first 48 haul'S after admission in the 
non-serum cases oorrespond probably to the number of patients who died a few bours 
"fter admission and oould not possibly have b.en tak.n for treatlll.nt, as patients 
arriving in the .vening had to wait till the next morning before the sp.cial lin. of 
tr.atment was decided upon by the Medical OBia.r. 

Hence the .xclusion of moribund. was due to involuntary enusos rather than to 
ao:ything .lse. When intentional,'it was strictly confined to actually dying patients. 
That the principles of s.lection w.re 60 rigorously adh.red to, re8ects great credit 
to tb. consoientiousn ... and ability of Dr. Cbok,y, by whom the .el.ction was made 
In the majority of caSfS. 

We h.ve already se.n from the oomparison with the recAvery rate or other 
hospitals th"t the •• l.otion brought no ad vantage to the sorum treatment. This can 
be further demonstrated from the reoords of tbe Arthur Road Hospital itself. Dur
ing the months of November and D.aembar 1898, and January 189!), the serum treat
ment WaS discontinued as no serum was available. During this time lI73 patients 
were admitted, 51 of whom recovered, the rate b.ing 18'68 per cent. or 0'89 
per oent. 10 ..... than in the non-serum eases of tbe serum period. The total recovery 
rate of this serum period compared with the above period gives a difference of 
5'61 per oent. in favour of the serum •• Or w. may put it in another way. 

From Ihe 12th of March to the 31st of October 1898, the serum was used during 
the epidemio and the reorud.sc.nce : the admissions were 663 with 186 recoyeries or 
!8'05 per cent. the 53 oonvalesoents being exolud.d. Daring the inter-.pidemic 
months of November and Decembar 1898 and January 18.99, the serum w.s not 
nsed: the admissions were 273 with al·recoveries or 18'68 pel cent. 

From the lst of Fobruary to the In.t of May 1899 the serum was used ag.ill : 
th. admissions w.re 930 with 201 recoveries or 21'61 per cent. 

Thus the.-total recoyery rate wos Irigkl in both p.riods in which the serllm ..... 
used than in the period in which it was not employed, although considering the 
epidemiologioal oonditions the cOrUmlY should have be.n the ca; •• 

That the higher total recovery rate at the Arthur Road Ho,pital was due to the 
aerum treatment and not to other nnknown influenoes, is directly proveoJ by the liwt 
tb.t in 1898 as .... 11 as iu 1899 the recovery rai;e rose immediately witb the com-
~.3o.ment of the treatm.nt in s~it. of the s~'lIcbronous ri~ing of the epid.mic. . 

• 
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, The recovery rale at the Arthur Road Hospit~l' waa 22'19 per cent. in 
February 1998, rising to 24'89 per oout. in March, whereas at the Maratha 
Hospital the rate was 18'84 per oent, and 12~28 per cent. respeotively. (In the City 
of Bombay, 4,750 attacks and 4,493 deaths have been recorded in February 1898, 
and 4,780 attacks and 4,969 dea'hs in March,) 

• 
.A similBl' increase in the recovery rate following the introdnction of the treat

ment was experienaed in February 1899, In Jauuary of this year, 178 patients were 
admitted, of whom 29 recovered, the rate being 16'29 p6r oent, Although the 
number of admissions Willi 324 in February, iudicating the rising epidemic, the 
recovery rate wos 20'68 per ClIInt. or 4'39 per ~nt. higher than in the previons month. 

The Mamtha Hospital, on'the oontrary, had 4130 admissions in Jannary 1899 with 
85 recoveries, the rate being 19'76 per cent, or more than 3 per ceot. higher than at 
the Arthnr Road Hospital in J:muary. It had 769 admissions wilh 127 reooveriElS in 
February, the rate being 16'51 per uent. or more than 4 lower per cent, than at the 
Arthur Road Hospital in the some month. In. the City of Bombay 1,879 attacks 
and 1,591 deaths were recorded in January 1899, against 3,476 attacks and 3;038 
deaths in February, the rate being 15'32 per cent, and 12'60 per cent. respectively. 

The oorresponding figures of the Modikhana Hospital could not be given, as the 
recovery rate for 'single mouths is worked ollt on a different basis, but there is no 
doubt that also there the rate follo.wed the general course of the epidemic, which was 
at its worst in March 1898 lind in February and :March 189~. 

I have nothing further to add to t~ above. Even. the most sceptical will admit 
that the increaae of the recovery rale at the Atthnr Road Hospital in both years and 
just in the month o.f the beginl\ing of the serum treatment, cannot have been 
accidental considering that tbe rate beoame lower everywhere else, -

• 
AI might be expeoted, tb influence o.fthe serum treatmeut tended to show itself 

not only in the saving of life, bllt also in the prolongation of life in patients who 
_ e.,entually d.ieJ. 

The patiel\ts with the hopeful red L on their temperature charla-the sign o~ 
the serum treatment-lived dlstiuctiy longer than Ihetr less fortunate neighbours, 
who died with a,ppailing rapidity. . 

If \ye look into the stausf;ics for the expoossion of the prolongatiol\- of life, we 
ind it in tile reduoDon of the mortality 1I'ithin the first 4!! hours after admission. 
r,omparing the mortality within the first 48 hours after admission in the different 
p~riods of the years 1898 and 1899, tim. reduotion due to the serum trealment is. 
unmistakable. The follow(ng tables give the details :-

• No. 1 •. 

I NON ·B.ERUM TREA~MENT SERUM TREATMENT, 

1898. 1~98, I 1899. Jan, till 121h IP99. . ISth Maroh 
March, ho't'. January. till Nov., 

F.b, till Jone, 
till Jan, 

., -

Admissions 14'71 178 668 980 ... ... ... 
Death! within 48 hoors ... 120 liS 809 ~7S 

Peroentage 48'94 64,'60 40'6.0 /iO'86 ... ... ... 
c.,', .. .-- --
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No.2. 

Admisoiom ... '" . 
Deaths within 48 hours '" 

Perc<;ntage ... 
... 

SEII~M PERIOD'"IINTERMEDIATE 
12th March 'iIl PERIOD 

IO.h Nov, 1898; N D 18'98 
I .. P b till J ov. eo. . 

~e iS99. une, Jan. 1899. 

1,598 

782 

4,9'08 
. 

278 

156 

57'14 
, 

Most remarkable is the reductiou in the mortality within 4.8 hours which took 
place from January to February 1899. It amounts to H per oent. and is fully estab
lished in February, the month of the beginning of the treatment with 324 admissions 
and] 65 deaths within 48 hours. What was to be expeoted from an epidemio which 
in its initial stage h.d a mortality of 64 per oent. within 48 hours after admission, can 
probably be gathered from the records of other hospital •• 

The prolongation oflue is still more evident from the following table :-' , 

NON-3EIIUI( CASES, SERUM OASES, 

Total. I Perceatag" Tutal. I PeroeDtagf' • 
• 

D"'~bs within 48 hours ... 672 . 56'47 110 27'29 

Deaths Iuter on ... ... 285 23'94 189 SN9 

Recoveries ... .. ' 233 19'57 154 88'21 ---- --Tota! .. , 1,190 ' ...... 403 . ..... 
. 

It is to be seen that the non-serum cases bnv~ only dDuble the number of deatb. 
later on, although their total number is tflree times larger than that of the serum cases, 

It is further interesting to obsen'e that in the nOli-serum ..... s the peroentage i. 
highest for the deaths within 48 hours, lower for the deaths later on. and lowest for 
the reooveries, In the serum 08ses just the opposite is the oase. This corresponds 
with olinical observations, ' 

In" ceria in number of patients the serum seems to have ilo effect 'whatever. 
They die within the first two any •• 

• In a large number there is .0 decided an improvement ~(ter the first injections 
that reco¥ery is hoped f<>r. Tljen the patient gradually changes for the ~orse in spite 
of the continued treatment, It seems !,S if by the first injections the infeotion has 
been overcome; but the patient dies in oonsequenoe of the irreparable degenerative 
change. whioh have already taken place, 

In tbe largest number of patients in whom such ohanges are noi established, the 
improvement after injection is followed by reoovery, 

As it ha. been said that the ,resultS of the serum treatment are nfit in conform ity 
with the axiom of serothe"peutilJS, "that the earlier the tre.tment tbe more favourable 
the prognosis"-an uiom which in this relation holds good for any kind of treat
ment-I shalll\nalyse the distribution of the recoveries over the different days of ill
ness on whioh the patients came in for treatment. 
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In this oonnection I should like to oorreot an errer regarding this distribution 
which o~"ors iu Qapt. Ohilde's report, dated the 4.tQ of AprillS99, No. 226, to Su~ 
geon-General G •. Bainbridge, M.D., concerning 148 pationts treated with Prof. Lus
tig's serum from February 2nd to March 27th. Capt. Childe gives 00 page 19 a 
table showing the number of patients treated on the different days of illness. Ac
cording to this table, out of a total of 148 patients, 30 received treatment on the first 
day of illness. He states further, on poge 20, para. 6, that 22 af them died, the mor
tality heing 73'3 per cent, and deliionstrates that, contrary to the axiom of aerothera
peutics, the mortality of the patients treatsd on the 6r&t day i8 1.ighero than that af all 
the patIents who undotrwent the treatment; the figures being 73'3 per oent. and 69'7 
per oent. respeotively, and continues by saying I. that this points to the same oonclusion, 
namely, that treatment by Prof. Lustig's serum lias not much influence on the 
ocurse of plague." 

These statistics need recti6cation. By looking closer through Capt. Childe's 
report onot w~ find that of the 30 patients admitted on the /irst day of disease" re
ceived the treatment on the day after admission, that is, on the ",cond day of disease. 
On the 6rst day there were therefore 26 patients treated, of whom 18 died and 8 re
covered ;. the mortality being 69'2 per cent. 

Henoe the mortality of the patients who received treatment on the firat day 
• W88 100Dw than the mortality of "II the patients who underwent the treatment; the 

fignres being 69'2 per cen~ and 69'7,Per cent. respeotively, instend of 7,3'3 per ,cent. 
and 69'7 per cent. as stated by Capt. Ohilde. 

This error to consider the day qf admission as identical with the da.y of the 
beginning of the treatment amoonts to 11 for the patients admitted on the second 
uay of illness !,nd has vitiated the ocrreeponding stathtics and the conolusions drawn 
from them, which latter had in any case a very limited value indeed) based as. they 
were on results which could bot matffoially altered by an error of 4. 

It is worth mentioning here that in Capt. Childe's report the Mamtha Hospital 
shows 9 patienta treated on the first day, in a to¥ of 12, and the Arthur Road 
Hospital only 12 such patients in a total o~ 125. 

After this nocessary digression I return to my subject. The relation between 
recoveries and days of illness on which the treatment, Clorumenced, is shown in the 

folIowing iable '. 

pari of 111 ..... No. (If patient. 
Becoverifl'. Percentage of 

treated. HouTery . 

• 
1st ... 87 J4, 37'8 
2n4 140 49 85' • ... 
8rd ... 117 89 88'8 
4th ... 64 26 • 48'1 
5th .. 24 l2 50·, 
6th ". 18 6 46'1 
7t.h ... 18 8 44'4 , 

408 154 
I 

38'21 

In remarking on the "l,ove it is sDrp~ising .that so few patients recei.-ed 
treatment 1>0 the 6rat day of illness. The reason is that only about 6 percent. of the 
:.dmissions lire patients in this early stage, at least at the Arthur Rond Hospital. 
Tht!l~ pqiients are moreover mostly in a very bad condition. Theil' mortality is 
"ery high and many of them die soon after admilsion. 
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It is a serious disadvantage for the serum tr6lltment in our plague hospitals 
that '()n the fir.t day of dis6Ilse when the chances of recovery are favoumble £3 row 
patients are admitted. 

The, majority of patients were admitted to the hospital and received sel'um 
treatment on the second and thirJ. days of illness., 

FroDi the third day the numbe. of tr6llted decro,ses considerably, and this out 
of proportion to the number of admissions. Tbis is due to the selection. 

After tbe sixth day only 18 patients were treated, in all of whom protracted 
dan~rou8 symptoms called for speoial intervention. 

If we compare the percentage of recoveries on the different days witbout giving 
undue weight to this comparison, as the figul'es are 8mall, we see that for the first 
three days the recovery mte corresponds to that axiom of serotheraphywhich has 
already heen referred to. At first sight, in apparent contradiotion to tbe above
mentioned axiom, is tile higher recovery rate for lbe fourth and tbe following days. 
To understaud !his discrepanoy, whicb bas also been noted in tbe results of other 
pl.gu" sera, we bave to remember that no treatment can e88entiall!l. alter the curve of 
mortality of a particular disease. It oan only keep it lower on tbe whole and 
modify it in oertain plla.es, but,the characteristic features must always remain. We 
can even perceive that in a single instance the reoovery rate might be cent. per cent. 
higher in patients who came late to treatment, if thi~ oorrespond. to the normal 
cnrve of mortality of a disease. We have, tharefore, to see how the curve of mor
tality from plague runs normally. 

If we put the time of incubation down to 10 days we may say th.t in the fi,'St 
days no dellth. OOOllr. In the later days of incubation deaths, no doubt, occur, but 
they are not always reoognized as due to plague, evident symptoms being ab.ent. 
With the eleventh day of infections or fi.,t day of illness Dlanif.st symptoms set in, the 
disease reaohing its height in the majority of oa.es already on this day. The curve 
of mortality rises suddenly almost to its highest 'point, which is arrived at on the third 
or fourth day of illness. Then the mortality deolines slowly to ,the sixth or seventh 
day, being somewhat lower on these days tban it was on tbe first. The decline 
continnes in moderate progression tiIrthe tenth day which Can be "looked npon as the 
end of ilie aoute, stage. 

Patients in the incubation period are almost never to be found iil hospiWs. which 
is unfortunate. as in this period"or even in the first hours of the first day of illness, 
serum treatment c:ln arrest and abort entiroly the disease as was experienced in some 
cnsllS. 

The ollrve of mortal ity in hospitals begins therefore on the first day of illness 
and is higber than among patie~ts tteated ontsid6, .s only such patients are brought 
in who show very severe symptoms in the beginning. Tbere is in fuct little dilfer
enoe in hospitals between the mortality of the patienlll at' the 6rst or the third day, 
whioh latter shows the highest mortality. From the third day the mortality lnay 
deviate probably little from the general morWity. As has already been mentioned, 
the mortality in the serum oases follows the mortality in hospitals for the first tbree 
days, the mortality being highest on the third day. With the fourth day the mOl't~
lity in the serum oases falls off considerably more than in the non-serum cases. 

How can we explain that the serum is effective even at this later stage? Clini
cal ob56rvation gives the information. 

Plague is oharacteri.ed by attacks of three to four days' duration. The first atlaok 
is the most malignant one ILJ:d carries away the most victims. ThOll lbe .. is a 8~ort 

• 
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remISSIon 'of symptoms indicated by a fall in the temperature so f"equant on the 
tbird or fourth day. Patient and disease 8eem to gather streo~h for the final 
struggle. 

At this stage, before the relapse come.. 00, the serum h:\S proved useful; 
hence the quicker deolining of the mortality on the fourth day. We have really .. 
,new first day of disease, and the patient who had resistance 800ngh to snrvive the 
more dangerous first onslaught oomes easier over the second one with the help of 
the serum, than with his own exhausted resources. ' 

'Were it not for this critical relapse the se.rum conld not have any influence on 
the course of the disease after the third or fourth day, 118 it Gan only act against the 
infection and not ag..inst its established oonsequenoes. 

The possibility of checking or mitig..ting the relapse is a most important nnd 
favou1'1lble' feature of the treatment in Indian plague hospitals whither patients come 
usually too late for the treatment of the firM attack. 

We und6rstand DOW' why the rate of recovery in patients of tlie later days illo 
cent. per cant. higher than in those of the earlier days.. The absolute llumber of 
recoveries is Daiurally always higher among the more Domerous admissions in the 
first days of illness. 

I have tried to bring the results of the limited statisties aYailable ir.to harmony 
with tbe know ledge derived from the cliDical observations of the diseose and of the 
treatment, and I admit willingly th"t my deductions may bnve to be modified .in the 
light of later experiences. Still the chief point in qne.tioD, the efficacy of the serum 
treatment, even at a later stage, will remain untouched, however the coDoectioD of the 
facts may vary. 

• 
I have little more to say .. bout the patients of the Arthur Road Hospital. The 

great majority of them were lo\'t·cnste Hindn males who have generally a morta
lity 2'3 per oent. higher th.n Hindu females, &0 that also in this re,peot the 
_erum was not favoured. 

AIl ages were represented, the youngest o~ld was fonr months, the eldest man 
75 years. Forty children nnder 10 years -had a recovery rate of 50 per oent. It'can 
be said that they answer be.t to the serum treatment. Their mortality is in general 

the lowest. 

In order tl> judge of the severity of the treated c.ses I attach copies· of the 
ohart. of temperature of the first 100 pntients who recovered nnder the s~rom treat
ment as well as the corresponding ones of the patients who were nnder tbe ordinary 
tre!ltment. . They bear out fully what hili been said about the selection of cases. 
No other clinical details are giveil tban the curoVe of temperature during the acute 
.tags, which may be taken as an approximate index of the course of the 

disease. 

Certain oharts have been signed on the right corner as "mild ": taking •• 
oriterion the ahortness of the ocq'e .tage, the low temperature and the admissions 011 

the later days, This classification bas no scientifio value and does not always cor
I'espolld with the facts; it only faoilitates comparison. Strictly speaking, snch 
comparison is impossible as the mild course in many serulll ooses was brought about 

, loy tbe treatment • 

• These copios ollly o.cC(.mpaDj the COD: mbaluner', ctlP1· 
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Still, as the oham are written with all the modifications due to the serum, there 
are only 27 oharts that oould be marked "mild;" whereas from the charls of the 
non-serum patients 5j bad to be put down as ., mild." Special attention is drawn to the 
charl No. 22 of a patient who came a few hours after theappearanoe of tha finl 
symptoms to the treatment. The curve of temperature under the influenoe of the 
serum suggests a mild attack ; but, as a matter of fact, the case was a desperAte 
one, with nnmerous plagee bacilli in the blood. 

Careful examination and comparison of the charts leave only two alternatives 
open; either the ~ecoveries on the sernm sige bave been oblllined in patients who 
were on the average more gravely affeoted than the patients on the other side, or 
thai the more severe course shown by the charts is due to the Serum. 

Although no I.ss an authority than Dr. Ruffer, of the Indian PlIlgee Commission, 
hinted that the high mortality at the Arthur Road Hospital-it W8. still higher at 
other hospitals-m.y be in causa! conuection with the application of the serum, I do 
not think it necessary to deal seriously.with sucn an assertion. It is nolonly 
contradioted by all facts oontradicted in this report, but also by all experience of the 
serum treatment in other diseases. 

No curative serum has yet "roved harmful as long as it was sterile and not 
uSAd in doses in which blood serum in general may sometimes be injurious. The 
inocuousness guaranteed, the prejudice against the serum treatment .eeres very 
strange, and stranger still it seems that this prejudice is prevalent just amongst that 
part of the popUlation whioh ought to know better and would eventually benefit th~ 
most by the treatment. 

For completeness sake it may be mentioned that Lustig's serum h". been tried 
. in ,pneumonia, malaria, . relapsing fever and streptococio infection in order to 
demonstrato ita specific aotion. As was expected it showed neither good nor ill 
effecfs. It was further tried on healthy persons without causing the slightest 
hlcoDvanience. 

The patients tr.ated outside the Arthur Road Hospital do not 0811 for many 
remarks. Sixteen were treated in 18~8 and 12 in 181)9 at the M ... tha Hospital. 
The recoveries were 8 and a respectively. The clinical notes show that the cases were, 
with few e",ceptions, of a very &evere type, and that the Ma1'l)thllS'seemed to answer 
better to the serum than to the patients of the Arthnr Road Hospital. 

Twelve patients were tr .. tedat the Parel Hospitnl in UI98 with the serum of 
horse No.1, three of thollll recovering, eight patient,~ who had been IAIken as control, 
all died. 

Of mOl'e interest are 32 patients, treated in pl'ivate practioe, 19 of whom 
recovered. They were from the middle classes and of different nationalities. 
Some were hopeless rom only treated at, urgent request. Still the ntqn6er of 
recoveries indicates cloor!y how mnch more effective.the serum treatment is whep 
applied under better conditions of life . 

. I pass ,now on to til. clinical features o~the serum treatment. Foremost 
in evidence is the antitbermio action of the serum which is seldom want.ing 
even in patients who in the end die. The inerellSe of the arteri.l pressure 
anu the improvement in tbe condition of the beart can be demonstrated by the , 
sFhygmogrnph.. J;lelirium and headache '''y often subside considerably IWd the 
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patient beoomes quiet and falls osleep. It is surprising how quiok a dry tongue 
sometimes getamoist a!'ter one or two injeotions, even in patients who die later. 
The bubo does not iuorease in size and sometimes diminisbes distinctly, becoming at 
the earne time less teuder and reabsorbing oftener than otherwise. The recovery il 
speedy and esquelz appear eeldom, if the patJents come early for treatment. The 
first signs of the inll.nence of the treatment show themeslves usnally within 12 houn 
after injeotion. A decided improvement in the general condition of tlie patients 
takes pluee in the majority of ~ases within 24 hours, and is naturally more proaouuoed 
in patieats who recovdr. 

Contra indications for the nle of the esrum do not exist. Still if a patient is 
sinking in ooJlnpee, it is wise to delay the injeotion, lest the antithermic offect may 
coincide with the collapse, and death, shortly after the beginning of the treatment, 
be attributed to the serum. In snch cases, it is better to try to improve the heart's 
action by the use of stimulants. If the hear~ improves then the eerum may still be 
.useful : if the heart cannot be revived, then the serum is useless and is probably \10\ 

absorbed quick ,enough to be eft'eciive. 

It bsal"ays to he remembered tbat tile serum influences symptoms only indirect
ly through Ilcting upon the cause which h9S produced tbem. The exac, mecbanism 
.if tbilllction i~ not sufficiently known as yot. All tbat we can say at present is 
that recovery by curative as weil as immunity by prophylactic treatment is dne to 
a reaction in (he body's tissues bronght on by the re~pective agents. Sometimes 
witbout apparent reason no such reaction is produced. then CUI'& and prophylaxis
f~i1. ' 

The serum gives the best results RS may be expected in the forms of plague 
in which recovery by natUl'e is more frequent, t.g., ill uncomplicated bubonic plague. 

(lases which show signs of septicremia from tbe beginning can 00 cured, if the 
~rum is used on the first day. 

Mixed aua secondary infection.' /Ire unfavourable. The recent in .. estigations of 
the Austrian and German Plague Commissions bave shown that in a considerable num
ber of pl>tients, death is not direotly due to plague, but to infection by ,various cocci. 
Plague, nD doubt, Pllves the way for other micro-organisms which find II suitable soil 
in a body weakened by its aetion. Against the coccic infection, tbe plague serum, 
:u a specifio retl;/edy, is witbont any efl'e~-t. We c.n, therefore, appreciate ~till more 
the necessity of \larly treatment wbicb, by checking the plague at its beginning, 
prevents the infection by other bacteria; 

The f.equency of such bacterial associations may vary' in different epidemics 
of plague, as it is known to vary in· other diseases in which sncb associations also 
occur, and they may have something to do with the m.liguity of certain epidemico aud 
tbe non-typical cour.e of single cases. In the"" mixed or secondary infections, 
a combined s&ru'" treatment may prove efficncions and is certainly worth 

trying. , 

Unr.,·ouroble .1.0 are cOIDT,lications witb relapsing fever, or" malaria, which 
wero 1I0t inrrequant in the patients ai the Arthnr Road BospitaI. 

No oures l.a,·e been "btained in plague pneumonia. Comparatively few sncb 
case~ have been t.root611, a. pn~!l!Uil\lia" patients llr~ m03tly beyond help wheuthey 

Ilre ",Imitted. 

~yml't,omlltio tt'eatment is not to I.e neglocted'in serum cnses. The pntiel'lt.. 
.. t th~ Art.hut' BUild Hospi!"l recJh'en n smnll quantity of rum every two hours And 
oudho stiIDula"ts when the h~nrt, ~how~d ~ign. of ,im;'8n<iing f"ilm·e. 
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In order to facilitate a re.iew of tbe facta relating to the effioacy ,of the serum 
that bove been brought forward in this report, the following summary may be 

given :-

(0) CU"ica! datemtnt-

1. Full of temperature. 

2. Inorease of arterial pressure. 

3. Mitigation of ne"ons symptoms. 

4. IMsening of tenderness in the bubo. 

5. Diminution of size of tbe bubo. 

6. More frequent re-absorption of bubo. 

(b) Siall.lical .tat.mlm-

1. Varying efficaoy of the different sora employed. 

2. Higber recovery rate in the serum oases than in the non-sernm 
oases. 

3. Higher total recovery rate in the sorum periods than in the inter
mediate period. 

4,. InorellS!! of the monthly recovery rate ceiucidiog in both se:'UIII • 
periods with the commencement of tbe treatment. 

, -
S. Lower death-rate within the first 48 hours after admission during 

the Berum period than dllriog the inlerme.dia~e period. 

6. Higber total reoovery rate at the Arthur Road Hospital during the 
time of the serllm treatment than at other hospitals where the 
sorum was not employed. 

There is no missing link in this chain of proofs and tbe ourative properties of 
Prof. Lustig's sorum have, therefore, to be accepted as ~n established fact. 

If I were to compress the conclusions to be drawn from Ihi8 evidenoe in one 
.enOOnoe, I should say that" by Prof. Lustig's method a curative plague'serum cau 
be prepared which has shown iu ita experimental stage results which allow a hope 
that the serum will become an effective weapon in combating tbe dis .. se." 

C~lIsidering lIOW the ~pplication of the remedy to a disease whioh attacks so 
'1lumerously the poorest olass of the popUlation, one has to admit, hard as it is to 
admit it, that the practical value of the serum is in direct proportion to the percentage 
of recoveries which can be obtained nnder tlie nnfavourable oircumstances common 
t<l onoh a claSB of population. If this peroentage falls under a oertain standard, the 
cost of the preparation of the selum mlly be prohibitive. 

Having ascertained by the clinical method. tlial the serum cures, it is oil im"or
Ioint therefore to asoermin, by an acleqllate -method, which will be oIse convinoing to . 
the public at large, hDI' many it cllres. The treatment with the serunl is th~r ... 
fore being continu~d at tho Arthur Road Hospital, every oItemath-o case being sub
,i<-oted to it. 

K 0 fuudamental oSjection can be rnised now against stutistics as the experi
",ent .. l stage of the treatment is past. Variations on the preparation' or applioatiou 
which may still have to be adopted, will serve as improvements only. Such impel'v'" 
m~nts are IIlr.ady under contemplation. They have not been attempted until 
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iD,OW as, owing to the small number of the horse!!, a gooa method could not be aOOn
doned for a possibly better one as long as the effioaoy of the serum was not uni~,r
sally acknowledged. 

After all that has been said about the errors of statistics, it. is hardly neoessary to 
repeat that the number of observations must be large. If I should be called upon to 
fix this number, I should say that at least 500 comparable observations will be 
necessary iu order to allow reliable staListioal conol:!sionl. But if the observa
tions are made under the varying conditions of different surroundings or by persons, 
not familiar with the treatment, new unknown factors are introduced, and the number 
of observations has to be still further increased. It is for this rflll!lon that the experi
menters are as yet reluctapot to have the obsorvations scattered over different places, 
the supply of serum being still limited. 

The issue at stake is of such great importance that every step forward has to be 
taken with the utmost precautions in order to avoid accidental non-successes. These 
remarks may also be applied to the use of the serum in private practice where the 
indiacriminata administration of the serum may discredit it in single instanoes. 
This disadvantage, however, will be greatly connterb.lanced hy the favonrable condi
tions of application, and we may expeot from private practitioners early accounts of 
goad resulle. 

What are the be,t resnlts we may hope for in hospitals ? 

Provided futnre epidemics are not of inoreased virulence, the percentage of re
coveries ollght to be higher than it was in the selected cases. Firstly, because the 
results of the past have been obtllined in patiente who, owing to the sE)lection, would 
bave had an incre~d. mortality under the ordinary treatmAnt, aud secondly, becanse 
we may expec~ that sooner or later the production of a serum of the highest aCtivity 
will he the mIe. 

• 
The efficacy of a serum must not be judged by the average resulte which have 

been obtained, but by the b,BI results. If a sernm with high curative properties ha. 
onoe been prepared, it will be possible to prepare it again, Bnd with certainty. This 
is merely a question of time and experience. 

Considered numerically, it may be said that abont 30 per cent. of the patients at 
. the large plague hospitels die within the first 24 hours after admission, aud that re
covery in them will be exoeptional even with the best serum. Within the next 24 hourS 
another 20 per oent. die: that many of these may be saved is open to doubt. 
About 20 per cent. recover under the ordinary treatment. Thus there remain 30 
per cent. in wbich there is the p018ibility aud p"0bability of the serllm influencing 
recovery. 

An increase of the recovery rate from 20 per cent. to 50 per (lent. is what we 
can confidently hope for. 

It oan be said that this does not correspond to 2G recoveries in 80 cases treated 
by Prof. I,nstig in ISH. To this I wonld reply, that a generali·ation from the lower 
to the higher number i$ in itself erroneous, that the average recovery rate in 1897 
was 15 per cent. to 20 per cent higher than it is now, and that the treated patient< 
were mostly Mahomedans or soldiers 'of good physique, well fed and brought early 
to the hospital-all the above (londitions being favourable to-the serum treatment. 

That by the serDm trentmellt a mortality of 80 per cent. should be reduced to an 
lo.ignifir.ant nllmber, as sOlUe demanded, ill an exaggeration whichoould only have 
been indulged in by those who were igucrnnt of the clinical features of plague: 
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!:: private practice a higher reoovery ratll wili be obtained. 

If the above estimated benefit is approximately correct, would tho incre ••• of the 
Ncovery rate from plagae by 30 per oent. constitute the practiC31 value of the serulU 
and would the cost allow of its preparation on a corresponding scale! 

When the serum treatment was begun in Bombay, tb. public ioterest WI\9 con
cerned with Prof. Haffkine'a prophylaotio, the method of whi.h is wltolesale applica
tion. By an unconscious ment.~1 proce", which was faoilitated by the still existing 
confusion between the names, the requiremente of the oaO were applied to the other, 
although they differ emntially . 

• 
The prophylactic tre.tment is confronted with the uhiqaitous possibility of infec

tion and must, therefore, be wholesale in order to be effective. 

Quite different are the requirements of a curative treatment. Its object is the 
sick, and its aim recovery, which latter is the direct proof of the efficacy: but as re
covery is not possible in every case, a curative treatment is always •• Ie~tlv. and ought to 
be confined to those who can, be inBuenced by it. Such selection is feasible in 
plague a. very otten the possihility of recovery is absolutely e"ulnded. It i. also 
neoessary as without selection the prep.ration of a sufficient qUllntity of serum would 
be difficult and the eost cionsidembly increosed. Tbe qnesti"" tbarefure sta.ntls 
thns :-

Sholl we ell ... none because we cannot treat all ? 

There should be only one answer' to tbis q ue.>tion. But whaoovedhe answer 

m.~y be. and whatever the futn"e· of the semm, treatment of pbgue here in Illdia, the 
knowledge that there is a remedy for those'sick of the pestilence will be of valne to 
mankind, while the me"it of having been instrumental in tbe acquisition of this know
ledge will always remain with the Bomb.y Muoicip~lity and their ad-visers, Col. Weir 
(lOU thelnte COlwWssioner Mr. Snow., who were acti,"e in initiating the serwn tre.t-
ment. 
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Statement of Pla!Jue Cam t"aCed by Dr. GllllealJi's &rum at MaratTll1 Plague Hospital, 

--
I AIIOtlN1 01' SnUM INJECTBD. 

. 
1B~ <lny. rSnlI day. S"I day. I 4th <In: . 

. ... . 

"1 
Daleo! Day of Da,te of Serum 11th day. 6th dB,. 

Name. ,Admifl8ion. Age. Sex. Caste. DJsearo. Injected. Res.U. RE¥A.RKS. 
• .. 

'j'" 
.. .. .. ~ ·r 

.. .. ,; .. 
Q .~ .S .9 Q 

'a " " " Q 

'f " 'a .~ 'il ·s 'a 'a 
1= : ~ Ii k Ii ~ !1 " 0 ~ 0 ~ ~ 

I 1'1 :II Izl :II i>l :II 1;1 :II [ZI :II i>l 
~-- ~-~ --- , 

, I I ' • I I i Ypa". c ... c. o. c. c. o. e. ClIO .0. C. o. c. c. c. c. c. c. c. e. c. c. c. c. 
I 1 Narbada Laximl]D "'1200 Februnry 1899

1 

IS F"",alu. Binda S <lnye ... Old February 1899, 18 15 15 15 19 19 19 ... '" .. , ... ... Died 8·5') ...... 6th 

• 
1 

February 1899 • 

2 Maruti GOllal ••• anfl do. ... aG Male ••• Do, -1 day ... 2nd do. ... 16 16 10 ... '" ... ... ',,' ... ... .. . .,. Rccoycred. 

S Saku Maljl ... .. .I Srd Jl0. I .S5 FeDlQ·Je. Do .. ... 1 ... 8r~ do. m 20 10 ... 1~ .,. ... ... ... ... .. . ... Died 6 P .... , 6th Vapoor hath 

"'1 
.. '" Febr ... ry 1899. in addiloion 

4 8bicu Ramaji 1) Child ... 6 Died 4·80 P ..... 41h 
gtven. . '" 8rd do. ". Do. '" 1 " ... Srd do. M. 13 .10 ... ". ... ... .. . ... . .. ", ... 

I • . Fcbr.aryI899. 6 Uma llahadD.o .. ... Srd do. 

:::1 
15 Female. Do, ... 1 I, ... Srd do. .., , .. 10 10 15 10 .. ... ... ... .. . ... .. . BeGOvcrod. 

8 Dogdu 1J0n)1jl "'14~b .do. sO Male ... Do, .... 1 .. ... 4th do. ...119 19 ~8 19. , .. " ... ... ... ... .., . .. .. , . Died 7.50 P .... , 5th 

7 8ayi Tuk(loralDl I ...I 16 
February 16!19. 

] ::: 
do. '/~ 15 FomBlc. Do. H. S day. ... .6th do. ... ... ... ... ... ... .. . .. H • .. . ... D!ed 6 A.M., 'ltb V4ponr bAl.h 

.,.115 
FebrunryI800. in a~ditio~ 

8 Kalappa n ... pl'" 20 Reaovored. 
eiven. do. ... Mole ... • Do .. ... 1 doy ... 6th do. 19 19 ... 19 . .. '" .., ... ... .. . ... 

9 Ilohajl Nora,an '" 7'h do~ 80 Po. ... Do. 1'.00 1 7th do. ...I 10 19 19 19 ... Died 12.80 It.v •• . . ,. 
" ... ... ... .. ... ... ... "/~ 

... 1 
. 11th February 

1ti99. 10 N Mayan Bbooo 
"'1 1th do. . 25 Do. Do. ... , 

7th do. 19 19 19 15 10 Died 7 A..... 11th ... • " .... '."' .. . . .•.. ... ". . .. .,. .. . 
11 Gana. K"lu 

Febroary 1899. ... '''1 7th do. ... SO Do. ... go. .. . 1 .. ... 7t~ do, . ... . ... 16 ... 19 ... ... ... 'J.' ... .. . ... ... Di .. d 1-10 A.II., 10th 

12 Radha Harl Fobrnary 1899. 
I Benrt fnflur.o ... . '''I11lh March 18~9 20 Female. Do .. ... 2 "oy, ... ...... 15 15 1~ ... . _. ... ... .. . . .. ... . .. .. . Died II·S0 A.M • - 12th MarGb 1889. 

• 



Statement of Pla~ C(J!It"rlaltd b9 Dr. Gall •• ,II·, Smtm; at 1116 Arthur Roall Hospital. 

• • A.MOUR'! o. SOUM: INJZOTlm • 

. Date of Date of Date of Seram 1" da,.. llnd day. 8rdday. "bday. 6th day. 1110. Name. Admiuiollo Age. !lex. Cute. UiIeaae. injec*ed. 
~ 

,;, ,;, 

~Itf 
,;, ,;, 

f 
,;, ,;,- .. .S ~ a -a • ~ .9 a 1l II "8 ] a !l : ~ G : o • 0 • •• 0 :II .. !iii .. :PI .. :II .. iii! .. . 

Beriea. Years. c. c. o. c. C.,c. o.,c. o. c. c. c. c. d. e. c. c. c. c. c. 
IS GIrsa lIabu ... ... In 19th January 1899 • 10 Child ••• Hindu ••• II day, ... 291h Jlnuary I8SP. '" ,18 '" ·10 ... '" '" ... ... '" T 

" 18 1. J. DeSUvl ... ,do. : 18th ,do. ... 61 Male ,., Christian ••• 4 • ... 9Oth do. .•.. 20 ... .... .. . ... ... '" .. . .. . '" -; 
]4 UDkOOWll H, ... do. ,9W do. ... n Do. ._Hindu ... I day ... 91n do. ... ... 15 ... 15 '" J& ... ... .. . ... -; • 
U llama Bagha ... do. : In February 1899. 20 Do. . .. Do. .. - 4 daya ... 1st February ).899. 16 16 10 ]0 ]0 10 -., ' ... 10 1I0 .. , 

! 
l~ 8bambo Baja ... de. ' In do. ... 10 Do. ... Do. .. , , 

" ... 1,1 do. .., 1& .... 16 ... '" ... ... ... ... ... "'T 
, 17 ' lIahad. Ithu ... do. : 31st Jauuary 1899. 10 ,OhUd ... Do. ... , " ... 1st ·do. . .. 10 10 6 6 6 10 10 10 5 6 "T , 

18 dhita. ISBa. "- • n de. lot February 1899_ 40 ,Male ... Do. ... I ... ... lot de. M ... 1& ·16 -l6 15 16 10 ' 15 . ... 15 7 . . ]9 Ganeah Khed. ... do. 101 do. .. - ·88 Do. ... Do. ... 2 .. ... 1st do. ... . .... IS 10 15 16 16 ... ... ... ... T 
20 BiraDjl a.nesh ... do. lot do. ... 26 Female: Do. .. , 8 'J ... 1.t do. ... ... I6 ... 10 16 16 20 10 ' 

'" .. T , , ~l Deuba Gaino. ... do. llnd do. ... 18 , lIale ... Do • ... 8 .. ... 2nd do. .. 16 ... 15 10 ... ... eo. , - 0" , .., 'Tu , 
22 EauKoudaj. ... do. In do. '" 80 Do. ... Do. ... 6 D ... Iud do. ... .. , 15 ... ... ... '" '" ... ... ... li ! 18 GaulIn Goaai do. Iud -do. '29 Do Do. 8 2nd 'do. 10 

. '-. I ... ... ... .. .. ... ... ... .. . ... ... ... ... .. . .. , 'ii , 2. Pando Gopat '" do. 2nd do. ... 16 Do. ... Dc. ... 1 day ... 2nd de. ... ... 16 18 10 16 16 ... ... .. . ... rr 
25 Shivs Had ... do. fth do. .. 80 Do. ... Do. .. . 4daya .. , Uh do. ... ... 16 U I5 15 16 '" .. .. '0' . ... r. 

8th day. 

.~ ,;, 

-a 0 

!! G 

&i :II 

c. e. Coo. 

... ... 

... ... 

.. . ... 
16 20 

-. .. . 
6 5 

16 15 

~ . '" 
... ... 
.. . ... 
.. . .. . 
.., .. . 
.0 •. ~ . 

Bes.lt. BanKs. 

Died 3.15 P."., Slst Temp. 106-4. 
JaDuUory 1899. 

Died 9·15 A.M •• 8lat 
Ja.nun.ry 1899. 

Died 12 o'clook, lst Moribund. 
February 1899. 

Recovered .. , ••• Septic t,P •• 

Died 10 P.M., 1st Moribund. 
February 1899. 

Recovered... ... Inte,tln.1 haunorr 
bage. 

Do .. ... ... Septic type. 

Died 1 U' .• 4tb 
Fobmory IS.9. 

Died 6-.')0 P ••. , 4th 
February 1899. 

Died 9 P.II'., 8ni 
February 1899. 

tJied , p. H~r 8rd 
February 1899. 

Died HJ.l6 P,M., Brd 
February 1899. 

Died 8 A.M., 6th 
February 1899. 

Imtrovement an 
t en relapse. 

d 

Meningtnllaympto 
and Hmmatemesi 

ll18 
S. 

M.ultiple buboes. 

MOribund. 

Moribund. 

Semi.conscious n 0 
admil8ion. ... .. . . Died 9·16 P.M., 6th Died of hear 

Februar 1899. failure. 
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No. NaD1 

:is AbbaBala 

" 27 GoviDd B"ira 
'j;" 
28 llaruthl l;whA 
i> 
29 J ani 8hA"" 
'i' 

. 
e. 

Seri .. 

... 1st 

... do. 

• n Ind 

... do. 

so Ramehandor F' ana. lot 
iT 
31 I. H. Femaud .. ... Bnd .. 
32 Doma Lemb. ... do. .. 
83 Maraoti Santu ... do. ... 
94: Sambu Gann ... do. -.-95 Jumnabye Du Ibl ... do. 
7' '6 Tribhowan Go vind ... do. .. 
87 Soma Mitha ... do. -, . 
88 8bivram Bhau ... do. 
10 
99 Dagru Janu • '" Brd 

• -1 
40 Dhondn Bhairn ... do. -. 
41 Jsi Tukaram ... do. 

Ilate of 
Aumisllion, 

4th Februo'Y 1899. 

6th do. ... 
Srd do. ... 
Ind do. . .. 

• 8th do. ... 
8r.! 110. .. 
8rd do. ... 
Srd do. ... 
4th do. ... 
~th do. ... 
8rd do. ... 
5th do. ... 
5th do. .. 
7th do. '" 
7th do. . .. 
7th do. . .. 

-
, 

I 
I f1nte of 

Ate· Sex. CBSte. DiMoaso. 

too .. •· . 
8a Male ••• IHndn ... 7 d.ys ... 
2. Do. ... Do. . .. 8 'J ... 
25 Do • .. Do. ... 6 .. . .. 
20 Female. Do. '" S .. ... 
22 Male ... Do. ... , .. ... 
18 Femalo • Obriatian • 2 .. ... 
18 Ma.le ••• Hindu ... , .. . .. 
80 Do. ... Do. . .. , .. . .. 
11 Child ... Do. . .. 8 ,. ... 

8 Do. ... Do. _. S 
" '" 

18 Male ... Do. ... 2 
" . .. 

J5 Do. ... Do. ... 1 day .. . 
1J Do. .. Do. ... 2 days ... 

10 Child ... Do. ... 1 day '" . 
SO Mal. . .. Do. 

:::1 : da~ ::: GO Female Do. 

AMOUNT OD' SEBUM INJECTED. I 
1st day. l'nd day. 

I I I 

Date of Serum 
8rd day. tth day. 5th day. 6th dny. 

Reonlt. BDt:.lBK • 
injected. 

til If ·r 
.. til .. .. .. .. ~ .. .. 

R .~ " R " " R .~ ·S '8 'g 'il 'ij 'il 'ij 'il .~ 

" ~ : : " :ll • :ll 0 • 0 • 0 .~ • 
I>l I>l :.l I>l :01 I>l :.l I>l I>l 

.... 0. •. 0.0. 0.0 • c.(', C.C. C,I. e.e. c.c. 'C.~. C.O • ••• . 
4th F.bruary 1899. ... 90 15 20 30 20 16 15 .. . ... . .. .. . Died 8·89 P .... , Uth IDltrovement Bud 

February 1899. t en relapse, 

6th do. ... ... 20 20 90 ~O 20 ... .. . ... .. . .. . .. . Died 9 P.II.. 8th Very delirioUi and 
February 1899. feeble pu1se. 

Srd do. ... 10 10 ... ... ... ... ... ... ... ... .. . .. . Died 10 P.M., 6th Tetanic. Injection 
Februa'Y 1899. ,topped. 

8rd do. 0 ... 15 . .. '" ... ... .. . ... .. . ... ... .. . .. . Died }2·60 noon,Srd Moribund. . February 1899. 
Deatll from <2dema 8th do. ... .. . aD 1O 20 20 16 16 15 15 ... . .. .. . Died 21.t Februo'Y 

1899. of lungs. 

Srd do. '" n 15 16 15 10 10 10 10 ... ... ... . .. Recovered . 
~o 

. Unconscious. 
8rd do. . .. ... 15 15 . .. .. . ... . .. ... .. . ... .. . Died 10-16 A.II .• 6th 

8rd do. 10 20 20 
Febrnary 1899 • 

Do. ... .. . ·15 10 15 20 .. . '" ... ... Died 10 ........ 7th . Febrnory 1899 . 
4th do. ... 5 5 ... .. . .. . .. . .. . ... ... .. . ... .. Died 6~U A.II., 6th Sudden failure of 

Fobroa'Y 1899. heart. 

4th do. ... 10 '" 10 10 ... ... . .. ~ .. .. . ... ... .. . Died 8·80 P.lI, 6th Convulsions and 
Februa.ry If1099. czdema of lungs. 

8rd do. . .. .. . 15 15 15 10 15 10 10 10 10 '" ... Recovered. 

5th do. ... SO 20 SO 20 I. 15 ... 20 10 10 10 ... Do. 

5th do. '" 15 15 15 ... ... ... . .. .... .. . ... ,. .. ... Died 8·65. 7th Sudion failure of 
Februo'Y 1899. ,he beart. 

7th do. ... ... 20 20 20 ". . ... . " ... ... ... .. . .. . Died 8 A.B" 8th Hea:rt failure. 
February 1899 . 

7th do. ... ... 10 110 15 16 30 20 15 .. . ... ... .., Died 9·80 P .... , 17th Died of ~nation. 

7th 
Febro.'Y 189D. 

do. ... '" 20 20 15 ... ... '" .. . ... ... . .. ... Died 7·80 P ..... 6th 
l<'ebnu~ry 1-811~. 



" 'Salvador Noronha ... 2nd 6th 
11 

4B B.lu I.&ku ... -,-

• 
do. ... do. 

18 Do. M. Hind. ••• 1 day ••• 8th do. 

20 20 20 10 20 10 .... ](1: 10 
• 

• 
44 Pira Bapuji_ 

Brd Bib 

do. 7th 

do. 

do. 

Molo "rhru.,;on"l S If .. 5th 

30 Fomale. Do. :. 2 days.. 7th do 

::1' :~ 
" ... aD 30 15 16 16 16 16 16 .. 9th do. ... ••• 16 ... 10 10 10 10 4~ Bhaw.nsing Ryaiog. do. SLh do. 19 Hale Do. "12» 

46 Dhondu Ragbn do. 8t.h do. 19 Do. h. Do. ..'" _ •• 9th do. ... 90 ... 16 20 15 20 16 10 

~~ =~;:;:her :: :::: ::: ...:: :::1:.: ::: :::1 : :~ ::: :~:: 
~ R. Jr. DeSilva .,. do. 9th do. ...I 22 Femala. Chri.tian ./s" '" IItb 
To I 
~~ ~!~::::aram... ::: :::: :: :::r:: M~:' ::: ::~. :::::: ::: :::: 

1'; Hr. M. (privale) do. 11th do. ...I ~6 Do.. .. Parsi ... 2 » ... 10th 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

h 20 20 20 16 20 20 

30 ... ... 
20 

... 20901620 7 

10 .. .. 20 20 10 

30 10 

20 20 20 10 

. .. 

.. . 
16 20 20 

1l; Chemi Sapn do. do. ISt~ do. ...I 40 Fomale. Bind. ...Ill day ... ISth " . I :.' Iii .. P. (pri.ale)... lot l'Oth January 1899. 16 Do P.,.i . 2 day. 80tb Jamrory 18~9 15 16 15 

M' Mr" It. do. Brd.llth February 1899'116 DO~ ~~~ Do. ~~j' 4: II :~.111h FCbrnar11899' 20 20 

5 16 16 16 10 6 

1~- MiM K. do. do. lib do. ••• 16 Do. '" Do. .. 1 day ... 11th do. 90 18 28 
')0· 

1i7 Jod& BaraaIa! 4th IBt do. ••• '0 Male ••• indu _ •. 4: days ••• 11IIt do. 20 

~ Jiwa RaIn ••• do. :UBt do. ..:1
1 

-18 Do. '" Do. ..,:1 u ••. Slat 
J i 
69 Parb. Nan. do. 21., do. '''1 80 Do.... Do. S ... 31st 

. :" Hiralal Lon do. ;:UBt do. . ... 85 Do. 0'0. Do. :~13:: ... JIst 

61 ... 1 Nama Rama do. 2Uh do, 31 Do,... Do. ... 2" ,01 24th .,.. I I 
*6t Gann Clumdrla do. ~Srd do. ... 22 Do.... Do. ... J " 

IS 1 I " Gao·gnro.m Dholla •••• do. 24th do. ". fiO Do. ••. Do. I •• 2 II 

or I 1 

... 24th 

... 2Hh 

do. 

do. 

do • 

do. 

do. 

do. 

20 

20 20 10 

20 20 20 

20 20 20 20 
20 I' ... 

20 20 

so sD 20 20 20 20 

20 30 30 20 20 20 

... 

... 

"'1'" 

10 Dietl ISrd February Died of exhauaUon 
1899. from sloughing of 

mac bubo. . 
Died 6-11 P ..... 8th Uoribund. 

10 
February 1899. 

Recovered. 

Do. 

10 10 Do. 

I .. 

... ' 

Died 1'-20 A.M., 14th 
February 18D9. 

Died 5 P.II., !Stb Sodden failure of 
Fobruary 18119. beart. 

.. Recovered. 

Do. 

Diell ::t A .•• , 18th From CPdema of 
FubruarJ 1899. luugs. 

Recovered. 

Died 6-80 P .•• , 16th 
Febroar, 1899. 

• 

Recovered. Had a relnpac ""ith 
iliaebubo. 

Died:l A,H., 12th M.itral Regurgim-
February 1899. Uon RDd Dlabetea:. 

Recovered. 

Died 9 ~.u'! 2lot oribund. 
February Us99. 

Died 4- P.II., 22nd Heart failure. 
}'ebruary 1899. 

Died 7 .. 55 P oM., 22nd SeColndary Pneuma-
Februa.r:r 1899. Pia. . 

... Died '" P.II'., 8rd Do. 
March 1899. 

Died 6 P. II., 21th 
February 1899. 

Died Ie A.M., 27th 
Febrnary1899 . 

.. , Died 7-16, 28th 
February IE99. 



- • 
A ... UN'!! •• SIIBU .. IlIJ/lCTBD. 

-. 
Daieof Day of Date of Serum lot day. 2nd da,.. Bra da,.. 4th da,.. 6th da1. 6th day. 

1>0. Naill&. Age. Sex. Caste. B0811lt. BBJUIlU. 
AdmioBion • D_ •• Injected. . til til 

·r t ·f til .! til t .~ til til 
.9 " .9 " .~ " 
~ ~ " 'il ~ "i 

" k 

~ . 0 .. 0 • :li .& 0 • :a "" :a "" :a "" :a "" "" . 

. ····Ic.· , 8erIee. rem. ••• • Co 0, e .• . c. c· G. C. c.. 0. •• •• e c. c. c. c. 

64 Shanker Soka ... 4th Uth Februar11899. & ChIld ... Blndu .. I da1l ... 14th Februa.,.1899. 10 10 6 & 6 ... ... ... ... ... ... .. . Recovered. .. 8.. ...lUth do. .. 65 Raghu Krishna ••• do. 24th do. ... 81 Hate ... Do. ... . ... SO SO ao ao ... '" ... ... .. , .. . .. . Died }2.9&. 16th .. 
9SIh .. .I96th 

Fobrua.,. 1899 • 

66 S .. earam BaY" _.40. do. ... 18 Do .... Do. n. S .. do. ... ao 20 20 .... . .. . .. ... ... . .. .. , '" ... Do. 

"iO ao. ... 8 Died S-IlO P ..... 96th Moribund. 
67 Dhondn Vlthu ... do. 181h ... 12 Do .... Do. • ... 96th do. ... 16 ... ... ... ... . .. ... . .. . .. ... ... .. . 

11 . 
~oth 

February 1~99. 

68 Ganput Yesln '" do. do. ... '2 Do. '" Do. ... S • ••• 96th do. ... 20 ... ... .. . ... ... .. . .- .. . ... ... .. . Died 5-1l0 P ..... 96th 

"'jj 
February Ib99. 

." Bab_1l Htll&ill ... 6th 2Uh do. ... 18 Do. '" Mua.lman S .. ... 28<d do. ... ... 11 at 20 20 15 20 U 15 ... ... .. . ... DIed 9·1& A ..... illd Secondary Pneumo-

-r 0" Mar.h 1899. nia. 
boUle 

70 Rama Dagru ... ao. 26th do. .. 26 Do .... mlldn .. I .. ... 26th do. ... ... 'SO 20 10 '" ... ... .. . . .. ... '" .. . Died.8-1l0 P ..... S7th Heart bUUIe, septic ... 
~6th 

Febrnarj 1899. Iype. 

7l BhauBabaji ... do. do. ... 19 Do. • .. Do. ... 9 .. • .. 26th do. ... ... '0 20 10 16 10 ... 20 15 . .. .. . . .. Died 8.45 A ..... Brd Do • 

-;' 
'+6th 

lrIaroh 1899. 

12 Be .. Beg1a ... ... do. 26th d •• ... 'SO D ..... Do • .. s .. do. . .. ... so SO 15 10 15 ... ... . .. ... .. . .. . Diod 8 P.II., aBlb <Edema of 1nllg. ... ~·ebru • .,. 1899. 

...!! Mahadn TaDu _ do. 27111 do. ... '17 D ..... Do. ... 8 .. ... 27tb do. ... ... 80 BO 80 20 20 15 . .. ... .. . . .. ... Recovered. 

• 161b, .. .!28th 74 Yedu Bama '" do. do. ... 6 Child ... .1)0,· ... 8 • do. ... 10 10 I ... ... ... ... ... . .. .. . ... .. . Do. 

-. , 
A mixed """,' of 

75 !l6wa1ia Dbondl , •• do. 2nd }larch 1.809 ... 1:1 Male .. , 'Do. ... 5 .. . .. 2nd March 1899 .. , 15 ·15 10 ... ... ... ... . .. ... . .. .. . .. . Do. 

-r plague and reml~ 
tent fever • . 

76 Kondiba Mar.t1 ... do. Sth do. , .. 20 gemale. Do. ... S .. ... Stb do. . .. 20 .. , ... N' .. ... .. . ... ... . .. .. . ... Died 7 P.v., 6tb Heart failure. -• MaTch 18\:19 • 

77 Waljl Trieum ... do. 6th do. to 'lO Ohild ... ,Do. .... .. ... 6th do. .... 10 10 6 .. ... '" .. , ... ... .. . ... .. . Died 8-.4:0 A.II , 7tb Do. 

-r Marcb 1899. 

78 Trleum Pnrah.lam • do. 6th do. . ~ ,80 Male , .. Do. N' 8 .. ... 6th do. . .. 10 10 10 ... '" ... . , .. .. . ... ". .. . . .. Died, 16th )I.roh Karam&> ODd ex-
-ru- . • 189p. hatIBtiou, , 



7t liArjiwan Tricum ••• do. 6tb do. 19 
U 

80 Abba Ba1"jl '" do. I. do. 80 
IJ 

81 Sono Babaji _ 3rd 101 P.b....". 1899 80 
-U 

81 Hr. B. P. H. (Ub Privale) 61h do. • 
Ii 

83 Bhap .. Bhana •.• 6th 
-U 

6th Hareb 1899... 26 

84 Pondharioalh BaJa. 
'ii' "het ••• do. 6th 22 

85 Vaaan Goriad" ... do. 7th do. 80 
li 

86 Kaahibai (Private do.) 17th P.b....". 1899 11 
To" 
87 Hr. S. P. C. (Prlv"" ilh.) 281h do. 40 

.". 
88 Hanecklal Lallo ••• 6th 4th Harch 1899.. 83 
"T 
89 Bama Sakaram '" do. 6th do. U 

""i 
90 Binda Bap" ••• do. 7th do. 81 

I 
91 ChadolJa Sbalk 
.. Paria ... do. 7th' do. fO 

9: IGano Gabor ... do. 81h 

98 IGalIor LaUa ••• do. 7th 

"' 9f Bhiku Bamehandra do. 71h ., 
95 Ambu Govinda •. , do. 6th .. 
96 Burshunkar Buldev. do. 8th .. 
'7 N.thla Bhao ... do. 91h 

T-
98 T. V. HongabDo ... do. 9th 

11 
99 Hr. I. B: I. (Private do.) Brd 

-Ii 

Ii 
. 100 Bip.tllllehge ... 6th 111lh 

do. 

do. 

do. 

do. 

do. 

d .. 

40. 

do. 

do. 

20 

7 

20 

18 

f6 

23 

90 

11 

20 

Do. Do. 

Do. 1)0. 

Do. Do. 

ChUd ... Parod 

• 
s' It •• J 6th do. 

'" •• Iet do. 

8 ... .. 11.1 F.brna.,. 1899 

1 daT _ 16th do. • .. 

• 
• • 
20 116 10 .... 

... 80803010 

... I .. • ••• 

20 I ... 
fO .. ·1-
(9 0.0. otal 

.Mole ... Blndo S doyo.. 6th Hareh 1899 ... 20 10 

Do. 

Do. 

Do. 

Do. 

2.. 611l 

1" .... 7th 

do. 

do. 

FemA1e. Do. 1 daT ... 27th F.brnarT 1899 

Hale ... Porluga... 1.. .. 281h do. • 

Do. '" Hindu 1 .1' ... 'th March 1899 .o. 

Do. ••• Do. 1.. 6th do. 

Do. Do 3 dayo ... 7th 

:~ ~::I:~~r~.: : : 
Child •.. Mahome- 2 " I dan 
Mal. • •• BiDdo 1 day 

7tb 

8th 

7tb 

8th 

Do. Do. 2 daYB ... 8th 

Do .• ,. Do. 

Do. 'Do. 

3 .. 

S .. 

Do .• '. Native S " 
Christian. 

Do. • •• Portuguese 2 " 

8tb 

9th 

9th 

flh 

Do. ... Hindu •.. S,) ... l1th 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

16 10 

16 10 10 10 10 

18 

llO 

66 

80 16 10 

10 

11 20 

16 16 10 

10 10 

16 20 

10 10 10 

16 

20 16 10 10 

15 10 

_. 

20 16 16 10 10 

... 
... 

110 16 10 10 10 10 10 

Died 10--U P.II',. 8th Heart bilure. 
,Hareh 1899. 

Died, 8th March" oondary PneuOlO" 
189~. Dta. 

Died 1 A.X, '2od Multiple boboea. 
Feb ... .,. 1899. 

Recovered. 

Do. 

Died 10 P.x., Vtb Reali foilure. 
March 1899. 

Died 1foBO P.M., 9'b econdary Pneumo-
March 1899. nia. 

Recovered. 

Died, 2nd 
1899 • 

Died, 6th 
1899. 

Died. 6th 
1899. 

Died. 71h 
1899. 

Died, 18th 
1899. 

Died. 9th 
1899. 

Died, lOth 
1899. 

Maroh Heart faU urea 

March Do. '" 

March Moribund. 

Harcb Do. 

March Improvement and 
then relapse. 

March Heart failure. 

.... ... Died, 9th 
1899. 

March Plague and MeB8les. 
heart failure. 

Haroh 

.... 
Recovered ... 

Do. 

Died. lOth 
1899. 

.. Died, 19th 
1899. 

Recovered ... 

Do. 

• .. Septic type. 

Hareb Beart faUnr, 

1I.rob Do. 

... 8eptic ti) ~e. 



. , 

I. 
AIIOUB'I OJ' BEBUII ,1lf"_OTBD • 

• I. ilar. 2nd ilar.i.rd day . . 4thilaY.: 61h ila1.1 Sihila;: 
tlo. iltun •. 

Dale of :!g •. Sex. 

1 

-CUte. 
Day or Date of Serum R .... It. BBM'ABI:8. 

admil8ioD. Dil8&l8. Inje.ted, .. .. : . ~ .. .. .. .. .. .. .. .. . 
i ·S .~ .a .S 'S " .1'1 :~ 1 ] ! tl " i ~ • " ': ~ Ie ~ ~ ~ :II 1"1 :iii 1"1 1"1 1"1 :iii iii iii 

Serie. r ....... o. ,c . •• • ••• c. o. .0.0. ~ ... ... • •• c. Co c. c . c. c. ~. c. . 
101 ~u8adu ••• <6th 11 th March }899 •• 80 , Male ... Hindu ... 8 do,.. .. \IIh lIarch J899 •• ... 20 l& 10 10 '0 ... .. . M' oo' . .. ... Died, 15th March Se~nda'7 Pneamo-

It 
. 1899. nta. 

101 JL. C. Sequeira ••• do. 12th do. .. 46 Do. ... Chrlsllan. 8 
" 

..lIth .do. .. ... 20 10 .. , 10 16 15 .. , M. ... . .. .. . Do. Fally Ileart and do. 
o JI 
I"B Pandu Janu ... do. 13th do. '" 20 Do. ... Hindu -. I 

" ••. l.th ,do. ... 10 15 1& U 15 Iii . .. ... . .. .. . ... _ . 
Ileoovercd. 

'-'" 101 K..." Lalla ••• do. 12th do. '" 60 Do. ... Do. u. I 8 ._ 18th dq, ... J& 16 15 1& 10 10 .. . ... ... ... ., . . .. Died, "rd March From exhllll8tion 
-11 189P. aft.,. 11 do,... 
105 BblwaniB h n n k. r 
ii Hary ... ... do. l8tb do. ... 17 Do. ... Do. ... I 

" 
•• 13th .do. . .. 15 1& 10 ... ... ... .., ... ... . .. .. . ." Recovered. 

106 Kana. Bhana ... do. 18th do. ... 25 !lo. ... !lo. ... I 
" 

.'. 18th do. ... ... 20 lIO 20 .. . . .. ... .. . ... '" .. . .. . Diad, 16th March Heart "Unre • 
":it 

. 1899. 
107 FraneiB X.FelIl&ndes do. ISth do. ... to Do •••.• Chri.tian • 8 .. ... ltIh do. . ... 30 SO ,20 16 10 .. . ... ... ... .. . .. . '" Recovered. 
'iW 

!Gunia Budu ••• 108 ... do. 11th do. ... 55 !lo. ••. Rindu ... 4 .. .. lith do. ... 10 16 U 16 10 .. . ... ... ... .. . . .. ... Do. 
,i \Apa Bhank~n 109 ... do. Hth do. ... 20 !lo. .. !lo. ... I II' ... Iith do. ... ... 10 10 10 16 ... .. . ... .. . .. . ... .. . !lo. .. 
110 ~heva Kbondoji ... do. lith do. ... 86 !>O. ... Do. ... 2 .. ... t,ith do. ... . .. 20 20 10 1& 20 20 ... 15 ... . .. .. . Do. ... 
I':: Ciprlon FemaudOB ... do. Uth do. ... ~6 !lo. ... ChriotiBn. 2 ft .. l~th do. .. ... 20 10 - ... ... ... n. ... ... .. . '" 1J0 • 

, 
1 U John !leCo.'" '" do. 15th do. ... 80 !>O. ... • Do. .. 8 

" .. 16th do. ... liP 10 ... n. ... ... . .. ... . .. ... .. . ... Died, 16th March Moribund. 

';fs ISukai Iahari '" do. 
. 1899 • I 

10th do. ... 80 Do. ... Hindu •.. 4 ft .;. 16th do. Sp lIO ... .h '" ... . .. ... , . 'M ... . .. Died, 16th March BeoolidalY Puenm", .. .1899. nla and beart 
'1aUpre. 

114 Deria lira n. ... do. 15th do. ... 28 Do • ... Do. ... D • ...15th do. ... ... 10 10 I~ ., . ... .. . , .. .. . ... . .. ... lIe .. vcrod. 
""i7 
110 Mamiaji Yearam , .. do. ,16th do. .. U D •. ... Do. ... 8 ., ...16th ao. ... 20 20 ... .. . ... '" ... ... ... ... . .. 'W Died, 11th UarqhHeori failmo. 
.. I 1899 • . I 

• 



118 Oyprian AlpboDJO N. do. 
II"" 

do. '110. 10 10 moo, 186b 
1899. 

lIarch' Do. do. 

117 PnvatodD, 

49 1 Do'. ••• Cbridian] 1 d.,. 
l1Ih Feb ... ", ~899 If Do.... Hindu« '''''ya ... 

118 II. H. B .... Prb,l. d .. 16th lI.reh 1899 ••• 68 Fomal. Pan! ~.. • -;;-

. ~: :'~J ~~ 
A.I6th March 1899.. 67 •.• 1 ... 

10\ ....... \ ....... \ .. . 
••• '.' ... ... 1.1 ... .N .. . 

"" ... HI... ... .1. ... ... .. .. 
Reaonred. 

Diad. 'lnd 
1899. 

)larob Do. and ",dem. 

119 Bbagwauda. Bagba do. 161h do. .,. 
120 Domingo CaitaD ... do. t6tb do. 
IT 
III Khrioboa Vi.hu ... a.. 17th do. .. 
IU Ooome Damian ... a.. 17th do. 

'Il 
128 Walla Prema 
-;r 

.... do. 17th -do. 

124 Gandaram 'Karam~ 
..,... oband .... do. i'6th do. 

)26 M:t .. II..... • .. -do. I7Ih 
'-n 

126 boil Zora ... _ lio. 17th 
-;;-
127 Pelor "01ll0nd.. • .. '110. f8lh --w . 
128 Hamil GaiDa ... a,. 18th -.;-
129 iIB B. I. 8. Private. do. 17th 

ntone Salvador -..-
138 Sbolk lIad .. -..-
1St Pedro Bustaw 
ff" Costa 

135 Piran AIDer ... -r .. , 
ISO 8alva Mahado -,-

.187 Dhondu Krlobna -r 

'" do. 18th 

... do. 18'h 

... dO. 18th 

• •• do. l~th 

D .. 
." 6th 18th 

• .. 7th 16th 

'" do. 18th 

... do. 19th 

110. 

do. 

tID. 

de. 

do. 

do. 

do • 

do. 

do. 

do. 

do. 

do. 

do. 

80 

G8 

t4l 

80 

so 
40 

_ 80 

2e 
16 

86 

80 

60 

iIG 

42 

88 

86 

80 

Male ... Hindu.. '." -r. 16th 

Do. 

Do • 

Do. 

po. 

Chriotian. I. 'llay «. 6th 

Hindu ... 8 claya <" 17.h 

Chrt,tiaB. 3 .» 

Bindu.o t 1J 

• 
Do. .. . . • .. ·117th 

~ ... 7th 

... l7th 

!!,~Ie. C_n. '.. • .. 17th 

Male ••• HiBda .... 8 It .,..1~ 

Do. _ Christl"" •• 8th 

Female. Hinda ,.. '" 8th 

Do. ~. Para .. I" ~ .. 17'b 

Do..... HindU.. J. on 18.h 

Male." Christian. 1 clay ... mh 

Do. Do, .... {I day. • .. l8th 

Do. .'0 HiIldu.o • n ••• 18th 

Do. ... Christian. 1 dey... 8th 

Do. _. Mabome
dan. 

Do. "1 Hindu .. 

Do. "1 Do. • .. 

2 'Clay.. on 16th 

1 'llay '''Il''h 
3 day .... 19th 

do. 

.... 
do. 

do. 

do. . 

tID • 

Jlo. 

010. 

111>. 

do. 

do. 

do. 

110. 

do. 

~o. 

do. 

do. 

do. 

.. ... 10 10 10 10 

20 15 10 10 

10 

. .. 
... Reeo.eredo 

... ". Died, 18th 
1899. 

lung. 

.,... SO 20 16 1& ••• ... oh ••• Diad, 19th 
1899. 

March lCJ:dema lung and. 
hear' failure. 

Ma':reart ~~unr~ 

,., .... 
•• 16 

'" ,.. .,. .1 ... ... 
2Q 15 10 1'1) ... ... 

.., f·· 

Do. 

Died, '20Lh 
1899. 

Do. 

lIarob !Ed .... lung, 

_, •• Septio type. 

20 20 10 0'" •• , ... t" ~vered. 

111 JO 16 1~ ". ... 
189'. nia. 

i .. 10 J~ 10 '" ,.. ,', ft. 

... ,.. n. "O! ••• Died, 26th Ilarch,BecolldarJ PB8umo-

Died, 19th March eart fallore. ,I' ... ". .., 
1699. 

1~ 16 15 & n. .h •• , •• , .. , ... Recovered. 

0,,,,... ..~ I.. .., ... "" .. t •• , ... DIed. 19th Karch 
1899. 

ean faUure. 

ronobi .... II ••• 201~'0 ... 

)0 I~ 10 

dt Died. 20th 
1899. 

'" ... Reoovered. . ~ ~ - ~ - - - --- -Died, 'l9ih MarQb Hearl fail ore. 
1899. 

II ... 

.. n. 15 20 16 13 10 

80 20 SO 15 
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AIIOUllT O. Snull IIUECTIID. 

Date of Dtiyof D.te of Serum 
lit day. Sodday. Srd day. 4th day. &Ih day. Oth day. 

No. Name. Admluion. Age. S.". CaBte. Disease. Injected. --- --- Reeult. BSJIA.BK8. .. .. 
·1 

.. f t tit .. .. :i' .. 
.9 'a .!! l .S .S 
~ 

.. 
~ 

1l " • : : ~ II : : : :.t ~ :.t ~ :.t ~ :.t l1li :.t ~ J'l . 
Sori .. Yean. 0.0. .... e.o. o.c. 0 ... c.e. •• c. c.o . o.c. c.c. c.e. o.e. 

IS8 8itta Ballco ••• ... 7th lOth March 1899 ... II Mal. ...Hindu ... 8 dayo M ~Oth Harch 181Jl1 ... 1& 1& 16 1& '" 1& 10 1& ... ... . .. .. . Died~ 24th March .- 1& 15 
18 9. 

IS9 Michaal Francis ... do. Ii.t do. .. 14 Do. ,0' Ohristian . J • .. 1IB1 do • .. ... 10 1& 10 10 . .. . .. ... . '" ... Do. HOAn faUure • -. 
Sonia pm... ... t .. ~Srd 140 ... do. 22nd do. '" 11 Do. .~. Hindu .. & D do. ... 1& U 16 10 10 10 7 & ... .. . ... .., 1 . . - .. 

n Nauaa Bawjl ... • .. do, 3Sr4 do. .. IG Do. ... Do. m 1 day .. Brd do. . .. .. 10 20 '" ... ... ... . .. . .. ... . .. . .. Died, .'th March HeRrt failure. 
r 1899. 
141 Bbagla Pocby •• '0' do. Uth do. .. 18 Do. .. Do. ..... 8 dayo ••. aUh do. . .. 10 1& 16 1& 10 1& . .. 1& ... ... M' .. . ! 

• ~&th US Mahadeo l'anga ... do. 2&th do. ... 2& Do. .. Do. "1 J ". • .. do. .. 20 20 I5 10 10 10 ... ... .. . ... .. . ... ! -. • 
lU Bbagwan Hanulman. do. 2&th do. ... 18 Do. .. Do. 

:::: : d:Y ::. 
!6tb do. '" 80 10 18 15 16 ... ... ... ... ... - .. . I ..... 

U& Tatya Babajl ... do. 25th do. ... Ii Do. . .. Do. 26th do. ... 90 ... ... ... ... M. - '" ... .. . '" ... Die~, 27th March Sooondar, Pnoq 
11 18P9 •. p.ia. 

146 Rotan Dbana • n do. 16th do. ... U Do. . .. Do • n. 'days •. !17th do. ... U 16 10 ... ... . .. .. . .. . ... ... .. . ... ! 
Ii 

Babajl Dbakoo 
I . 

147 ... do. 17th do. ... 80 Do. . .. Do. ''',8 . . .. mh do • .. ... 20 18 ... .. . ... M • .. . . .. M' ... ... r 
-r 

i 
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Vb .. rcati ........... The Iotal number of cases t"ented by Dr. GalleotU's 'Sel'Um 
'from February 2nd to Maroh 27th has been 148 ; of which 125 were trested at the 
Arthur Road Hospital, 12 were treated at the Maratha Hospital, and 11 were trooteci 

in th.ir own houses. 

By It." these 148 persons consisted of 118 males and 80 females (11 being 

children) ; and 

By caste, there were 117 Hindas, 18 Nati .. e L'mristialls, 9 Parsis .. nd 
4 M~homedan .. 

With rellari to duration af dlsel18o, it i. found that- . 
so were treated on the 18t day of disease. 
;1,9 de. 2nd do. 
43 do.. 8rd do. 
to do.. 4th do.. 
. 4 do. 5th do • 
I was do. 6th do. 
I do. 7th do. -148 

'50 that 122 out of 148 potients w~re receiving the serum treatment on or before the 
.:lrd day of plagne. 

Mortality.-Of the total 148 6oses, 99 died, 48 recovered: and 6 are still 

1mder treatment. 
Out of the 113 adu1t males, 78 diell, i19 recovered. a1)d 6 are nnder 

·treatment. 
Of the !4 adult female •• 14 died, 10 recovered. 
Of the'll ohil<1ren, 7 died, 4 recovered • 
• • 

Mortality bJI Casle.-Of the 117 Hindus. 80 died. 81 reaovered, and 6 are 
'Under treatment. 

Of the 18 Nntiv<lChTistians, 12 died. 6 reconred .• 
Of the 9 'Parsis, 4 died. 5 recovered. 
Of the 4 Moihomed8D.s. 8 died, 1 recovered. 

P.rcentag~ .'.[ortalily.-Of all tha oases, the peroelitage of deaths 10 recoveries 
is 66'9, but if the 6 cases under treatment be excluded. the percentage mortality 

• ,is 69;1. 

By & ... -Of the 113 ad~t males,the m.ortality i! 69'll'or oenl . ., but exclud-
jug the 6 o.ses under trAatment! it amount.. 10 .72'9 per cent. 

Of the 24 adult females. tho morlnlity is 58'0 per cent. 
Of the 11 children, the mortality it' 63'6 per cent. 
By c .... le. the mortality is us f01lews <-

Hindus ... ......... .. 
:M ahomedan.s... .... • .. . 
Native Ohristians 
PArsis ... 

'" ..... '" 

.. , 
~. 

'" 68'4 per cent • 
75 do. 

uo 66'7 do. 
44,4 do.' 

(1) G,neral Btma,k,.-Se1ection of 0 .... for treatment. In this enquiry 
an endeavour was made to oonfine the treatment to oases of average severity. tha~ is . 
to those who, on admission, seemed to have a re •• onable chnRoe of recovery; so that 
two olasses of patienfa did not receive t~e serum, namely, those who were obviously 
moribnnd, and those whose symptoms weN lIlild, and who were likely to recover, 
irrespeotive of treatment It must be admitted that it is difficult 10 make a prognosis 
in any 0888 of plague, as the most unexpected results oocnr; still, as far as could be' 
judged from the symploms Gn admission to hospital, the above selection of cases Will 

.uade. 



352 

(2), Treatment ill addition to the .erum.-In all oases at the Arthur Road 
Hospital a stimulant (rum) was given every two hoors; and in cases showing 
symptoms 01 heart-failure e&rdiao tallies were also administered, such as digitalis,. 
strychnine, strophanthus, caffeine. 

(3) Cault. of death.-These were sudden heart-failure, secondary pneumonia, 
bronchitis, mdema of the lungs, hmmorrhage, or exhaustion; in fact death was duO' 
to the aame causes as in plague-patients not treated by the serum. 

(4) Ejject. of tT., IIrum treatment_-In many cases the temperature fell 1 or 
2 degrees shortly after the injeotion of'serum, and with this fall there was a corre
sponding improv~ment in: the patient's general oondition • but this improvement was 
often only temporary, and would be observed after eaoh subsequent injection; still in 
those patients who died, the general oourse of the disease was steadily from bad to< 
worse, and their symptoms werO' practically identical with those of plague-patienta< 
treated in other ways. 

(5) Gtneral c01Iclunom.-From the evidence of thiS enquiry it cannot be aaid 
that Dr. Galleotti's serum-treatment of plague shows any marked curative results', 
for of the 142 completed oases the mortality is 69'7 per oeut., and the general death
rate of plague-patients treated in a hospital is only a little higher. I am informed 
that thil rate is 80 per cent., but have no means of verifying the statement; stilf 
acoepting this figure as 00rreat, the most that can be claimed fDr" Dr. Galleotti's 
treatment is 8'10' per oent. reduction in mortality. 

(6) Evidence of early cas.s.-Of the 148 cales, 30 reoeived the serum-treat
ment on the first day of disease; and of these 30, 22 died aud 8 recovered, so that in 
~his series the death-rate was 73'3 per cent. Now it is an axiom in serum-therapeu
tics that the earlier tbe treatment, the more favonrable the prognosis; yet in this 
iustance we find that the mortality of the patien"ts treated on the first day is' higher 
than that of all the patients who underwent the tl'eatm4nt; the rQSpective figures 
being 73'3 and 69'7 per cent. This fact points to the same conclusion, namely, t1,at 
treatment by Dr. Galleotti's serum has not much influence on the oourse of plague. 

8m, 

L.F. CRILDE, M,B., Captain, I. M_ S., 
Acting ~irst Physician, Sir J. J. Hospital., 

Enract from the Report 6y tM.Extra .Assistant Health Officer, Arthur Road' 
HosPital, dated 3rd May l8P9-

I have the honour to suhmit herewith the fonowing report and return of cases 
treat~ with Professor Lustig's serum dnring April 11:199 ;-

The number of OllSes treated: was 39, of whom 21 died' and 18 recovered, 
givin~ 8 mortality rate of 53-84 per cent. The mortality rate of oases not 
similarly treated was 17'51 per cent., thus showing a dift'erenee of 23-67 per cent. 
in fuvour of the former. 

2_ The cases were divined into the following series :'-

Series. ·1 Horse I B1eeding'l Number I Number. Treated. 
Number I Number 
llied. Recovered. 

. . 
VIII (completed) • ~ Second. 16 10 6 ... . " . .. 

Donkey. First. 2 1 1 IX ... ... ... ",. .. 
.X: S Seeond. a • 7 7 ... ... ... ... ... 
XI (to b. continued) ••• ••• .~ 1 Do. 'i 8 4 

--- --
Total ... ...... . ..... ~9 21 18 
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• 
3. From a comparison of tbe returns for February, March and April it 

uppears tb.t each succeeding month the serum shows better results as it 
becomes stronger and more active. And considering that the present epidemio 
did not show any marked decline till about tbe middle of April, and that the 
individual oases do not evon yet show any marked diminution in their virulenoe, in 
spite of the fact that the epidemio is steadily deolining, the results so far aohieved 
_bould he consid ered satisfactory. This is better illustrated by the following table 
"hlch compare. tbe results during the period :-

Mortality ra.te of )Iortality rat. of I Difference in 
Months. cases not treated cases ireated favour of 8el'UDl 

with thu serum. 'With the serum.. cases. 

1899 . . 
FebnUllj' ... ... . .. . .. 79'16 7Q'58 8'58 
MatCh .•• .. , ... ... ... 7lr48 66'21 18'27 
April ... ... . " ... . .. 77"01 58'84 2S'67 

The above table shows that whereas the mortality rate has varied very little 
amongst the oases not treated with the serom, it shows a very appreciable improve
ment in those treated with it, and the i~rovement has steadily bettered from 8'58· 
per cent. to Za'61 per oent., a difference of over 15 per oent. 

4. When all the series of oas .. are compared, two points are olearly bronght 
out, "Viz.: (1) thnt the serum obtained from tho second bleedings is more active than 
from the first, and (2) that the serum from the different horses shows different 
degrees of activity :-

• 

I Series. Ho,,", Bleeding. Number Number Number 
Number.' treAted. died. recovered. 

I ... . .. ... 5 First. 18 14 4 
II 2 Do. 11 8 . 8 ... ... _ . 

HI ... '" ... S Do. 17 10 7 
IV ... ... ... 2 Do. IS 11 2 
V ... ... . .. 1 Do. 17 12 G 

VI ... . .. ... 4 Do. 47 80 17 
VII ... ... ... G Do. IS 8 5 

VIII ... ... ... S Secon l. 22 14 8 
IX ... . .. ... Donkey. Firs~. 2 1 1 
X ... ... . .. S Second. 14 7 7 

Xl .. , ... ... 1 Do. 7 S 4 ---- --
Total ... ... ... 181 118 6S 

The above statement indioates that the results from the first and seoond 
bleedings were 68'a8 per oent. and 55'81 per cent., respectively, thu,.olearly showing 
Il differeuce in grooter aotivity of 12'57 per oent. from the laUer, and as the serum 
gets stronger at each subsequent bleeding, it is to be expeoted that hetter resnlts 
would be shown in the near future. The serum supplied from Florence lnst ye .. 
also showed similar val'i~tions between the first and seoond bleedings. 

The table fut·ther demonstrates that different horses give serums of different 
aotivities, and this .Iso materially corroborates the experienoes of last year when it 
was observed that ilie differeut horsos under experiment at Florence gave sernms of 
different ourative values • 

• • • • • 
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To 

Sm, 
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• • No. 4816 OF 1899. 

THB SURGEON-GENERAL WITH THB 

GOVERNMENT OF BOMBAY; 

TaE SECRETARY TO GOVERNMENT, 
General Department (Plague), 

Bombay. 

Office of the Surgeon-Gel/eral with Ille 
Gore~nmmt 0/ Bombay, Town Hall, 

Bombay, 29th May 18P9. 

With reference to yonr No. 2902-P., dated 28th wtimo, I have the honour to 
submit the following observations upon the report of Khan BahOOnr Dr. N. H. 
Cho~sy on the trilll of Professor Lustig', curath'e" for plague su~mitted to yo'; by 
the Muuicipal Commissioner for the City of Bombay. ' 

2. The series of 142 roses is the same as that reported on by Captain ChiJde, 
I. M. S., and forwarded to YOIl with my letter No. 4006, dated i!nd instant. The 
only differenqe worth noticing in their details is that Captain Childe records ~9 
deaths, wher~as Dr. Choksy gives only 97; but sinoe this disarepancy does not 
JIlaterially affect the oonolusions to be drawn from the results, it mlly be disregllrde,d, 

3. The figures in each report, excluding six remaining OIlses, stand thuB :~ 

c ...... 
\ 

Captain Childe ... ... 
~ ]42 

Dr. Choksy ... ... ) 
• 

Deaths. 

. 
( 99 

-< 
l 97 

I R.coveri~·1 
43 

45 

Mortality. 
per _ cent., _ 

• 
69'7 

68'4 

Dr. Choksy's case mortality rllie of 68'4 is therefore exactly equal to the mean 
mortality all!ong 8,998 patients treated, wzlhoul a"!J .election by ordiuary therapeuti. 
,cnl measures in certnin of the best organized plague hospilD.ls during 1896-98, as 

mentioned in p~r.gmph 2 of my letter No. 4006 above quoted. As regnr<ls the 
latter figures, I would mm~rk that the close correspondence "f those given in fonr 
different reports is ~trongly indioative of ~heir trustworthiness, 

4. Dr. Choksy comparllS the resnlts by Dr. Lustig's serum with lhose obtained 
among patienl~ in the 4rthu~ ~oad Hospital Dot so treated, who yielded a case 
mortality of 79'48 per oent. lqis ratio seems to me a very high hospital mortality, 
lind I am unable to allow thllt it olin be adopted as a standard of comparison. 
Dr. Choksy writes that the reOjlnt /lpidemio was of an extremely virulent type; 
~ut it would be neces,nry to carefl1lly examine .the figures before accepting either 
this assonion, or hospital mortality of between 85 ROd 90 per cent. among all cases. 
Dr. Childe apparently considere4 th~ Intter point, and remarks that he has no meROS 
of verifying the ratio. • 

JI. Dr. CbiMe remlU'ks that lin endQllvour was II!ndo to oonfine that trootment 
to oases of averllge severity which had a reasonable chance of recovery, so that 
patiellh obviously moribund, lind tho.s who W~NI Dot severely attaoked, did not 
receive the treatment. Dr. Choksy also sllys that moribund cases were excluded. 
rat I find that each of these gentlemen ho~ ~ntel'!ld in his tl!bl!lS as moribund U cases 
l'r~io~ received the serum~ 

• 
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In my previous letter, I omitted te notioe t~at D~,' Childe, whilst professing to 
eJ:clucte liopeleos cases, hOO in fact entered 12 '0.1 moribund,' A.. regards 
Dr, Choksy'. remark that the death-rate amongst tbaC88eJ not trea~ with the 
serum would have been higher, but for ,the inclusion of con .... lesoonta and semi
convalesaenls, 'I have already observed that it· w .... in my opinion, high enough. ' 
and not II tair criterion of the effects of ordinary medicinal treatment. Had thiil' 
rate been made higher by the exol~sion of oonvaleseenls, it would have been even, 
more iuapplicable for purposes of comparison. 

6. The average durlltion of Ihe illness lit the time of admission, as, taken from 
both reports, Wlls in the fatal C8Ses2',5 days, and among the recoveries 2'4, days; 
sO that, in this respect, the latter, so far as this record goes, bad no initial advantage 
over the former; IlDd the figul'9ll, as " whole, prove nothing as to the value of early 
injection of the serum. 

7. Dr.Childe, however, shows that the mortality, among 80 patients who 
received the serum from the 61'8t day of the disease WIIB 73'3 per oeat. ; and I concur 
with him in the opinion that 'he illMlicacy of this 'agen~is !troogly indicated by 
such a result. 

8. Dr. Chokay gives the case mortality in Marcb as 4, per cent. lower than in 
February; but I observe that during M .. rch the ratio or ., moribund" cases 10 

admissil>ns was only 6'7" whilst in Fehr1lllry it was 10'0 per centum. If tbe mori
bund cases in March had been equal in p~oportion to those during February, they 
would have numbered 7'7 instead of 5, and the case mortality would have boen tho 
sarno as that of February, 

It is true that Ihe severe o.ses were Dot limited to those marked .. mOribun<!r;;;' 
yet I do not seo that Lientenant-Colonel Wilkins is justified in his opinion th~t 
the resul~obtained by the sernm in March were more enoouraging thm those in 
Nru~ , , 

(I, Comparing file mortality under each sample of serum, I Dote that, except 
in two series (Nos. I and IV), it was fairly uuiform, but the 6gures do not appear to 
teaoh anything, exoept that the death ratio might be as high 8S 77 and 84 per ceni :_ 

---- -Death. Series. Cases, Death., _ per ceot __ 

I .. , ... ... 18 14 7i'7 
U • .. , .., ... 11 8 78'6 
IU .. , '" .. , 17 10 59'0 
IV ... ... ... 13 11 84.'6 
V ... ... .., 17 III 70'5 
VI ... ... ... a7 so 64'0 
VI[ ... .., .. , 111 8 61'5 
VIII .. , '" .. , 6 • 66'6 

10, I oonsider, therefore, that Lustig's sernm bas been well, tbough Dot severely 
tosted; and tbat. although the deduction. to be drawn from a somewhat small number 
of ",,,,e,,,mIlY lIot b. absolutely oonclusive, this series gil· .. pratio~lIy no indications that 
the remedy would prove efficaoious on further trial; I would remark, however, 'that 
R more 8courat. estimate of the vnIue of this remody would have been possible if two 
•• de. of c()n •• cutiv~ cases, or two series compos.d of alternate oases, bad been atilized, 
the ono for te.ting t.reatment by the ... ru,n, and the other, for comparison. under 
o"linMY treatment. 

I have tbe honor to be, 
Sir, 

Your most obedient Servant, 
G. BAINBRIDGE, M. D., Surg.-Genl" 

Surgeon·G~neral with the Government of Bombay. 
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APPENDIX No. IV. 
Report on oases treated with Professor Lustig's 

Serum in 1899-1900. 
The Bombay Municipal Corporation having acoepted, at their meeting of the 

8th of May 1899, the Hon'ble Mr. PherozeshBh Mehta's proposition, '" that in the 
opinion of the Corporation the experimenta with Profeslor Lustig's serum should . 
~e oontinued for a much longer period of time," a.rrangemenu wete made accord
ing�y by the Municipal Commissioner. 

As Professor q. Galeotti had to return to Italy to tuke np hie duties there 
Dr. G. Polverini was given cbarge of the Municipal Lablltatory at Parel, where the 
serom was being prepared, and Dr. A. Mayr, then at the Imperial Plague Research 
Laboratory, was appointed to assist him. 

Ten more horses were purchased at different periods, the til'llt in July and the 
la,~t io December. 1899, nine being country-bred and one Arab. The latter proved 
very sensitive, alld its icnmuoisatioowas moch delayed, whereas the former stopd 
the immunising idjecti(lus very well, recovering quickly and keeping thronghout in 
good oondition, having been ably attended to by Mr. S; N. Ranina, V. S. One of 
the conntry-bred hor3es on arrival was found to be too small and weak, and was 
Bold, as was also one of the old hOl'lles which had become oseless. Another horse 
contraoted ml1lignant CBdema in December 1899 'and died. Horse No.4, which 
had ulways given a strong serum, developed tetanio symptoms in May last and 
suocumbed also. Two of the l1ewly acqnired animals were'for a considerable time 
siok, iqdependent of the immnnisation, which therefore proeeeded only in ten, horses 
without hindranee. In consequenoe of this 'the manufaoture of the serum could 
not k"ep paoe with the demand when the admissions at the . Arthur Road Hospital 

• rau up to ,tweuty a day in the beginuing of Marelr last, and the treotment had to 
be interrupted for a fortnight. For the eame reason only one hOl'se could be 
selected, with the sanction of the Muuicipal Commissioner, for the imm~sation by 
intravenous injections whieh, while' promising an important improvement, might 
have been fatal, and have farther reduced the already limited number of horses.' 
The immunisation of this horse was qot taken in Ij .. nd before it WAS made sure that 
the bthers would serve their purpose, and although progressing satisfactorily, the 
bleediug could not be made in time t~ try the serum under the aItern~te treatment. 
One patient was treated with this serum at the Modikhaua Hospital in J DIy last by 
Ilrder of Lieutenant-Colollel J. S. Wilkins, I.M.S., who iuformed us tha~ the patient 
did exceedingly well. It was inot deemed.advislLble to experiQlent upon the other 
horse1, ",hieb had to furnish the !eram on the results of which' the fate of the serum 
treatment depended, and their immunisation was carried on strictly on the lines follow
ed hitherto. Until the new horses were ready the serum wI!.!! taken from 'the old one 
whioh were bled two or three times more. The new horses were all bled onee,or twice. 

During the time covered by this report 72 immunising injections and 22 bleed
ings were macle, the latter yieldiug 60 Iitres (i5 gallons) of serum-forty-live litres 
were nsed for the treatment of the patients and the ~emairider is in stock lit the 
laboratory at Pare). 

'The total number of patients treated was 566. 

The treatment of seleoted cases having showD that the serum has curative pro
porties;the .eoond Btagi! of the experiment was to asoertain the avemge percentage 
of cures whioh oauld be obtained nnder those circumstanoes in which the serum 
)WBS chielly to be 1Ised. Henoe the patients were 110 louger aeleoted for the seroOl 

• treatment witi) reg~rd to tile p08sib,iIity of recovery, but b,ken alternaiely as they 
were admitted Into the ho~pital, an equal Dumber remaining as so called .. Controls .. 
under the ordinary treatment. The difference between the mortality of the two 
8id~. wciuld the~ be the expression of the effioaoy of the serum. The selection was. 
thus left to the llhanoe of ~be distribution, and the IIdmissibility of such a selection 
,rested on the presumptiol1 that, acoording to tho law of probability, the admi@sjons 
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would be divided in two parts equal in all. conditions inflnenoing the recovery. As 
the law of probability does not work out correctly Oil. small fignres and under 
diJl'erent oircumstances of tbe surroundings, it was decided illat at least about 501) 
patients sbould be tr'lllted alternately at the aame hospital before a final oonolnsion 
would be dra.m. This method of alternate treatment was agreed upon with tbe 
Municipal ()ommission~r iu deferen08 to tbe publio opinion ill. Bombay wbicb had 
become mmilial' with it througb the experiments with tbe plague prophylactic. . It, 
W88 hoped that tbis merely statistical method of investigation would do away With 
the objections raised against tjle clinical selectioo, and that the results would be 
oonvincing to those for the benefit of whom the serum treatment had been initiated 
by the Mnnicipality of Bombay. Tbe treatment was to be continued at the Arthnr 
Thlad HospitDl which receives the iowest and poorest 01_ of the popnlation, 
representiug the most unfavourable material for Ii sernm treatment, so tbat it migbt 
be relied upon tbat the results obt3ined there would be obtained again under all 
other oiroumstences. It was :to be directed as '!litherto"'y Dr. N.' H.Cheksy, the 
Chief Medical Offioer in cbarge of tbe hospital, wbo knew how to use the serum to 
its full advantage and could be trusted to do willingly the considerable amc.unt of 
extra work the serum treatment entailed. ' 

The alternate treatment W88 carried ont at the Arthur Road Hospitol in the 
following manner. Every second patient suffering from plague waS, immediately 
after admission, injected with the serum either by the Medical Officer or, hi his 
absence, by the Hospitol Assistant on duty. Cases d~ubtful on admilliion were 
kept under observativn nntil the diagnosis was established. If founi to be suffering 
from plague they were taken for the alternate treatment in th,e order in which the 
dis~8Se was recognised. Snch doubtful cases were few and far between, so tbat, fo" 
statistical purposes, tbe day of admission may be considered as the day of the begin
ning of. tho serum treatment, There wore observation oases, 38 in all, with 6 
recoveries, mostly patients withont bnboes or witb pneumonia, in which the diagnosis 
remained doubtful till d2atb confirmed it, or until tbe recovery was so far advanced, 
that it would have beeu superduons to take them for the alternate treatment. The.e 
were called extra oases and recorded eepal'Utely. As tbe results obtained by th& 
serum treatment are only of valne if the <liagnosis of plague was substantially 
correct, it will not be ant of place here to discuss to what e"tent errors might have 
been committed 'and how sncb errors might have iniluenced tbe accUI:acy of the 
l'e91llts. . W e have regularly controlled the diagnosis in the patients of eitber side 
oliDica1ly, and by bacteriological means also after death, aDd we have in no instance 
failed in verifying it. Almost all the patients had buboes, and of those wpo had none 
all died except two. During the time of an epidemio tbe diagnosis of plague is 
exceedingly easy in the great majority of the oases, at least in our hospitals, where 
tbe patients come with few exceptions in an advanced stage of the disease. But 
even if it ,.ere otherwise, and tbat frequ~nt errors should bave been made, they would 
have been irrelevant undAr the alternate treatment, as they bad to equalise themselves 
like all other oonditions. Errors, of diagnosis could well have reduced the mort~
lity of aU the patients, hut could not have created a difference between the results of 
the two .ides. It was more diffioult to avoid mistakes ill tbe':altemation, and special· 
precautions were taken in this direotion. Two records were kept, one by the Medicnl 
Officer with all tbe partioulars of the patients, and one by the Hospital Assistant 
present on admission. The' patients were, moreover, divided in series according 'to 

tbe bleedings of every horse, and thia divi.ion, aud the currenb namber in tbe series 
wns made visible on tbe charts of temperature in the form of a fmction, to ... hich , 
WU9 ndded a red .. L" on tho charts of the serum patients, and .. Control" on those 
of the controls-" L~ " would thus lignify the fifth serum-patient of the 20th series, 
nnd ,I ('Alntrol 10" wonld be the 'oorresponding control. The distribQtion of the 
patieuts, .. ccording to th. series Bnd the results of th. treatment,'are seen from the 
following tabl.:- ' 



, , . 
SEBUII' P j. TIRNT8. CONTROL PATIENT •• TOTAL. 

• 
----

Recover·1 
Number Recover .. Percentage Number . Percentage !ilumber Recover. Percent8~ 

I.riea. Hone. Illeerling_ _of Died, ed, of 01 Died, 01 - of Died. ed, of 
Patients. Mortalit7_ PatieDts. e., Mortalitr, P.tienta. I!orlalilr, - I - .. . 

1 No, 1 2nd bleeding - .. , 23 16 8 65'21 29 15 8 65-21 .,; SO 16 65'21 
2 .. 4 2nd do, ... " . 6 2 4 93'3S 6 5 1 8S-33 12 7 5 ~8-33 
3 .. 9 2nd d .•• ... . .. 16 12 4 75'00 16 9 7 56'25 32 21 11 65'62 
4 

" 
1 lot do, ... .. , 6 5 1 83'33 6 5 1 83-39 12 10 2 88-33 

5 .. 5 3,d do. ... .. 16 11 5 68-75 16 12 4 75-00 52 29 9 7\'8'1 
6 

" 
3 Srd do. ., ... 24 16 8 66-66 24 21 3 87-50 48 87 11 77'08 

7 
" 

1 9.d do. .. , ... 36 26 10 72-22 96 92 4 88-88 _ 72 58 14 80-55 
8 

" 
4 Srd do. . " ... 37 23 14 62-16 37 29 8 78'37 74 62 22 70-27 

9 .. 1 8rd· do, .,. .., 4 S 1 75~0 4 3 1 75-00 8 6 2 75'00 
10 • 2 2nd do, ... ... 15 8 7 5S'Sa 15 12 S 80-00 SO 20 10 66-66 
1L r. 6 , 4th do. .. ' .- 23 15 8 66-21 29 IS 6 78'26 46 99 19 71-73 
12 .. 1 4th do, ... .. . 95 25 10, 71-42 86 83 2 94-28 ,0 58 12 82-85 
13 

" 
3 4th do, ... .. , 25 18 7 72-00 25 19 6 676-0 60 91 13 74'00 

14 
" 

8 lst do, .. , ... 26 20 6 76-92 26 17 9 75-98 62 37 15 71'15 
15 .. '. 4th do_ . .. ... 24 13 11 64'16 U 18 6 6'000 48 at 17 64'68 
16 .. 2 3rd do_ .. , ... 94 23 11 67'64 34 28 6 89-35 68 61 17 75-00 
17 

" 9 lst do_ . ,' ' .. 16 10 6 62-50 16 11 6 68-75 92 ~1 11 65-62 
18 n - 5 5th do, ... ... 25 21 4 84-00 26 20 6 80-00 50 41 9 82-00 
19 .. 10 lot do, '" .. , 26 18 7 72-00 25 23 2 92'00 60 41 9 8~-00 
~O .. 7 2nd do, .. ' . .. 1\ 8 a 72-72 11 9 2, 81-81 22 17 5 77-21 
21 1 . 6th do, 17 12 6 70-59 11 11 6 6..,0 94 29 11 

. 
67-" .. ... . .. 

22 .. 6 Jot do, . .. ... 19 13 6 68-42 19 18 1 94'73 98 91 7 81-67 
23 .. 12 lot do_ .. , .., 10 6 4 60-00 10 8 2 80-00 20 14 6 TO-OO 
24 .. 9 2nd do, ... .;" 7 5- 2 71'42 7 6 l i5'll u 11 3 78-51 

, 
, ...--- ....--- - --- -
Total .. , 4S0 828 152 fS'Sa , 4Rn 882 98 79'08 960 710 250 73-96 . . , --------- , 
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In this table we have to point Ollt (wo faot.-fir.t, that the serum treatment 
ahows' only in two series, viz., 4, aud 18, which toW.'31 patients, a higher mortality 
than the a ... rage death-rate of the oonl1Ol.; secondly, that in four .series, viz., 
a, 14, 18 and ~1, the mortality Df th .. serum patients is higher than I.lmt of the 
controls. Still, in three of these seri"", viz., 3, 14 and 21, the mortality 'of the 
controls is Car below their average morbIity, and the roduotion, therefore, is accidental 
and due to the distribution of the convalescents, as could Le shown from the charts 
oNempamlnre. Looking at the total mortality in the· three series, which is also 
weU below the average mortality oC tbe controls, there can be no doubt that the 
.erum was elFectiv. in tbose tbree series. On tbe otber hand, the lower mortality on' 
the serum side does not alwaya oorrespond to a reduction of the total mortality of 
the series. Thns the total mortality is bigher tban the average death-rate of the 
controls in lix series, viz., 4, 7,l!, 18,19 IlDd 22, wbichindicates olearly that the serum 
was withont effect in these series, althougb tbe dift'erenoes between tbe mortality 
of the serum patients and the controls are very considerable in four of the serie., 
viz., 7, 12, 19 and 22, being 16 per cent., 23 per cent., 20 per r.enl;. and 26 per 
cent., respectively, and they point to a great efficaoy of tbe serum. W. are thus oon
fronted with the peculiaI' fact that the. serum was effective wben the difference 
between the resnlts on both sides suggested that it was not, and that the serum bad 
no effect wbon the difference made us believe that it was very efficacious. Tbis 
8eoms rather striking, and an explanation wiII be necessary. Witb regard to the 
effects of the serum treatment and non-sernm treatment we can divide tbe total 
plague admissions into three clasBes-first, patien'" who die under eitber treatment; 
Beoondly, patients who reoover under eithertrealment ; and tbirdly, pallents who bnt 
for the serum will die. If we take 200 plague admissions and distribute tbem 
by alternation, as was done at the Arthur Road Hospital, and if we suppose, as i. 
the case, that the mortality from plague is 80 per oent.,· and tbat the serum can 
reduce this mortality to 70 per cent., we might have the following distributions and 
results :-

Seram Pa.tionte. 

. Patlentl 
"ko die DD. 
der either 
treatment. 

100 

P ...... 
of 

Mortality. 

100 

Patienta 
who die \lU-
d'!'1'either 
treatment. 

40 

TABLB 1. 

Control Pation,", I All P.tionta. 

Patients wbo Patients Pereentage PercE"lltage who recover but for the unde1 either of of 
Borum. die. treatment. Mortality. Mortallt;r . 

20 40 60 80 

Although the serom had no chance of exercising any influence, the comparison 
between the two sides allows only one oonclusion; uiz~ that the serum does barm. 

1'ABLB 2. 

SOlam Patient .. Conkol Pati""'" I All Patients. 

- .-
PatientB Patien" who 

PeI'C8Dtage PatieDt8 P.t;ien~ Percentage PoreeDtage whet die llU- but; for the who die au- who rocover 
der either aetwn would of der ei\her •• der either of of 
treatment. die. MortaUtl'. trea.t.m.ent. treatment. Mortality_ Morta.lity. 

80 20 80 60 40 60 70 

Although the serum has aured aU who o..n hi! <lured by it, the oomparison 
between the'e two sides allows again only 008 conclusion, ~iz., that the sertilll 
doos harm. 
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TABLE 3. 

Serum Patienil. 'Control Patients. I All P.~en". 
Patients Patients Percentage Patients Pattente who Percentage who die un- who recover who die un. Percentage 
(ler either ' under either of der either but for the of of 
trea~meDt. treatment . . Morta.lity. treatmeDt. serum die. Mor~.li~y. Mortality. 

I 
60 40 60 80 %0 100 80 

Although the serum has praotically cured none, the comparison between the 
two sides allows only one conclusion, viz., that the serum is very effective. 

TABLE 4. 

Serum Patients, Control Patients. I AU Patients. 

Patientl Patients who Patients who Percentage Patients who Percentage wbo die un- recover nnder but fol' the die under Pereentl\ge 
der eithcr either treat. serum would of either treat- of of 

treatment. ment. die. Mortality. ment. Mort.lily. Mortality. 

40 
I 

~O 

I 
I 40 40 100 100 70 

I 

Although the serum pan oure o!lly 20 per cent., the comparison between 'he 
t",o sides indicates an e$080y of 60 per cent. 

The four tables show the limits within whioh the distribution ",iII vary continually. 
With the distribution the results mnst ohange oontinually, not only quantitatively, 
but also qnalitatively. Only the comparison of the mortality of aU the patients 
with the average mortality from plague, which latter mnst either be known or 
asoertained otherwise, tell. us when the seram is effective and when it is not. 
The oonolusion i. easy. With the pr.esent ratio between the mortality frQUI 
plagne and the efficaoy of the serum, the resnlts obtained by the alternate treatment 
might be utterly fallaoious. They might be fallacious so iong as the serum cannot 
rednce the mortality frOID 80 per oent. to less than 30 per cent, In this case a 
distribution, as given in Tables 1 and 2, would be impo!!Sible. The alternate treatment 
of patients as.. method of im-estigation is therefore ol\ly admissible if a minimum 
ratio exists between the degree of the efficaoy of a remedy Bnd the percentage of 
the mortality of a disease. As it is just the ratio that we have to find ont, the method 
of the alternate treatment is m<lgioal. This demonstration might modify the Tiews 
held "'ith 1'egard to the value of the method of the alternate treatment of patients 
and might justify the unwillingness of the experimenters to subject the sel'Ulll to such a 
test before the efficacy had approximately been ascertained by more reliable means. 
The proof for the efficaoy of·a remedy whether it is tried on olinically selected 
patients or on patients seleoted by alternation is not given by the difference between 
the mortality of the treated and non-treated 'patients, but always by the reduotion 
of the mortality of all the patients. Thus the alternate treatment furnishes no 
.other or hetter evidence, whereas the treatment of olinically selecled patients obtains 
nn absolntely larger. nnmber of reooveries whioh mnst always be the only aim of a 
treatlllent also in its experimental stage. The alternate treatment ~ not only 
illogical ond expensive, it is 11180 orael, lIS it. delivers patients to denth while the 
remedy is oi hond to preserve life. In short, it Is not a method of the sick-room 
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hut of the laboratory. Dr. Choksy and we ourselves oove bitterly conde~ed 
tbat method whenever wo had to abandon a ooutrol patient to his untimely fate 
whom tbe serum oould in all probability have saved, or bad to injeot a patient 
who, as we knew, wonld never benefit by the pain the injection might have 
caused him •. 

The routine treatment was identioal for all plague admissions-rum every 
two bours, oardiac stimulants, sleeping draughts, wet pack, etc., whenever needed. 
The serum was given exclusively by sub·outaneous injections, that being the "!ay in 
whicb the K8rum csn be administered on a large scale in Indian hospitals. Twenty to 
40 0.0. were given in the morning aud evening. With the growing experience, 
one large dose of 50 to 80 c.o. once a day, if possible in the morning, was found 
more convenient. All patienta had a full dose On admission, except those ~vidently 

couvalesoent, who received a nominal dose of 5 or 10 0.0. Then the dose was 
Taried as the case required it. The utmost economy was the rule, and the ·serum 
WDS immediately omitted when the temperature bad oome down and the pnlse was 
f.irly good. The quantity of serum marked on tbe charts of temperature as injected 
gives therefore the best information of the gravity of the disease. The largest dose 
injected at onoe ..... 80 0.0. The largest amount injeoted in a single case was 
320 c.c. within five days, in a patient who died. and 300 e.o. in several cases that 
recovered. The average quantity needed for recovery was 110 o.c., the average 
1IJD0nnt injeoted in patients who died was 80 c.o. The total amount of serum used at 
the hospital WIlS 38 litres, only 14 of whioh were used for patients who recovered. The 
total number ofinjeotions was 1,900, of which 1,175 were made in patients who died. 
On an average, three injections were made in patients who died, and six in patients 
who reoovered, the oODTalesoents being excluded. Any tmfavourable influence of 
large doses has never been observed; on the oontrary, all the experience points to 
the fact tbat, with the present st.rength of the serum, large doses are the right 
policy. U rtioaria appoored seldom after injection, and pains in the joints seemed 
not to be more frequent than in patient'! who did not receive the serum. Abscesses 
on the soot of injeotion were rare except during the height of the epidemic when 
several were observed in suocession, no doubt due to deficient disinfection. It is 
surprising that abscesses were not more frequent, considering that the slafi' of the 
hospital was insufficient in number to deal with the amonnt of work imposed on 
. .them by the serum trootment, so that the disinfection of the skin had often to be 
left to the menial servants. 

Iu order to give an idea of. the conditions of the patients who ree ured, a 
complete list with the necessary partioulars is given :-



,. 
N 

orrent 
UlQ.btr. 

1 
2 • 4 
5 
e 
7 
8 
• 10 

11 
It 
13 
14 
16 
16 
17 
H 
Ig 
20 .. 
21 
23 
24 
26 
26 ,./ 
28 
29 
8U 
BI 
a. 
83 
ot 
8~ 

86 
87 
38 
89 
40 .. 
4! 
48 
4' 46 

•• '7 

Hos ital 
Number. 

I 1608 
1611 
1619 
16!1 
16&l 
1666 
1688 
J744 
1826 
18t9 
J843 
1824 
1868 
1"80 
1891 
1912 
1969 
1988 
)997 
2040 
204~ 
204$ 
20~3 
2u81 
2105 
tit; 
2186 
2142 
2196 
2'09 
2250 
2268 
2'97 
2828 
21139 
2856 
2t18f) 
2474-
2614 
2664 
1664 
2Si9 
269~ 
271. 
21'24 
21:ia 
2171 

CaBle. 

Hinda. . -
Do. ... 
Do • -Do. .. 
Do. .-
Do. .-
Do. .. 
D· •• ... 
Do • .. -
Do. -N. Christ'lIII ... 

Hlnda .,. 
Do. ... 
D •• ... 

N. Chrisl"" ... 
Hindu ... 
Do. ... 

P8t'888 '" ... 
MUIl&lman ... 
Hindu ... 
Do • 

_. 
D .•. .. -

Pltl'8e8 .. 
Hinda ... 
N. lhrietian .... 
HindQ ... 
"0. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

Mu .. ,alman ... 
Hindu ... 
N. Cbri.t'aD ... 
ilindu ... 
Do. ... 
110. .. -
Do. ... 
Ml18Ialm~n .. -
N. Cbriltian .. -
HindQ ... 
Du. ... 

N. Christian ... 
Do. .. , 

Hindu .. 
Do. .. , 

a. •. Age. 

• lhle ... 85 yean, • 
Do. S do. ... 

P811lllle 28 do. .. 
Hale 22 do. ... 
00. - 20 do. 

retnale .. 6 do. 
Do. - 80 do. 

Male 14 d· .. ... 
Female 18 do. ... 

D.,. ... d do. 
Hoi. ... 12 do. 
Do. 80 do. ... 
Do. ... a do • 

F.mate .. 85 do. 
Male 10 do. ... 
Do. ... 2. do • 

Female ... 7 do. 
Hoi. .. 19 do. 
Do. . .. 60 do. 
Do. 20 do. ... 
Do. ... 20 do. 

!Peonale ... 80 do . 
Male .. 82 d.,. 
F~male ... 10 do • 
Mal. ... 80 do. 
Do. ... 10 do. 
Do. '" 80 do . 
Do, ... 25 do>. 

Female .. 45 do . 
Male ... 40 do. 

Do. ... 60 do. 
Do. .. - 22 do, 
Do. ... 12 do. 

Female .. 18 do • 
Mal., ... W do. 
Do. ... 12 do. 
Do. ... 28 d". 
110. ... 85 do • 
Do. ... 18 do. 

Fetnale - 10 do. 
Male .. 12 do. 
D·). .. - 18 do . 
D •• ... 80 do. 
Do. ... ~2 do • 
Do. ... 12 do. 
Do. . ... 10 do. 
Do. ... 60 do, 

Lisl of 'he Serum Palienll WhO R.·~0'>e1td. 

Day.oflll''''1 
oq admillioD. Haoifeete.ti.oa at dmew. 1 High."t tem.pera.\are. 

Bubo I N.mborof I Qllan'''y 
RemaB •• 

Buppurated. iDjeatlioDL 
.of -eeruin • 
injected. 

-
4 PeJIloral bobo 10'20 1 6 60 e. c. ,I 
6 A-xiUo.ry 

... ... . .. 
;1020 4 80 o • .c. . do • ... . ..... 

InguiOll. 
... .. . 

1M' 4 61)'c • .e. : 4 do. .. .... 
t FelDO.I'al 

... ... ..-
1-000 1 IV c. Q. do • .. .... 

8 Ailillary do. '" .... ... 
loao 8 66 c, .c, ... ,M .. , J 

6 m,gninal do. ,.. - ... 1010 . ..... 2 10 c •. £. 
I CerviOt\l do. .. , ... .. - 1060 .. ...... 8 60 ct. o. 
4 Femoral do. 104· 2 86~ .... ... ... " . .. .... ! Axill&ry 2080 }O 140 c. It. 4 .do. ... .. , ~ . l 
t Jngtluua! do. Il&II ... ... 106· .. ... f 46 C, e. 
2 Do. aod • ilae bubo '"., ... 102" .. .... " ' ••• 0. 
8 No bubo .••• 

, . 
1.0:,0 8 ]46 •••• ... . .. . .. -

6 FemonJ bu,"o '" ... 1-030 . ....... 8 40 o. c. 
2 Do, do. 

_. 
:ro50 7 210 •• .c. - ... ...... 

1 Do. and Inguinal bnbo 
AA' 

1-000 J 10 c. «. 'Twice lIa8k.iDiM4. p. , .. .. ...... 
8 P"rotld and Axillary do. ... ..- 10'&'0 ~' ... • 140 C. O • 
2 Axi11:r bnb9 ... .., ... 1020 .. ...... <I 88 Q." 
2 Bemo do. , .. .. . - 104· l 8 !~O Q • .e. 

12 Do. d •• '" ..- ,]000 . ..... 1 10 c .... C.val.I8C8ot. 
8 Do. d •• 

~~. 

102" 7 "200 c.;e. ... ... .. . . ..... 
G Ingninal.and mae bUobo , .. ". .. . 1080 l ., ]98 0." 
8 AsilL-3 bubo ~ •• . l·· -- 1040 ....... • 280 "' ... 
·1 Pemor ad IngninaJ bub,o . .. , .. lOlo . .. - 2 60 c teo H~. 
4 Do. aud lliac bubo ... ... l{llo .. ..... 8 ae c. e. 
B AZillar;y .and Cuvical do. . .. ... 1080 ...... , 90 C • ., 
I Femoral bubo ." ... .. . 100· . ..... 1 18Q c .... 

11 1'f;:loal do, .. , ... ... 1000 I I 20 I' .c. Cosvaluceut. , o. do. .. . !\. •• . ... 1010 . .... , I 10 .• G. 
6 J'emoral do. ,,, ... .. . t{)8· 1 1 160 c. 8. 

U.nown. Do. d •• ... ... ..- 1020 . ..... 11 140 c. C. 
G Inguinal do, ~. ~ ... )000 1 , 80"c. G. 
8 Fem.or .. l do, ... 1030 . .... 4 96 c. e. 
I Inguinal, FeIllorall\n.cJ n'~o bubo::: .. . Jjjj. ..... 6 80 t. tI. 
4 Femoral bubo .. , .. . ... WO· 1 6 no e . .e. 
8 Do. do. ... - ... 1040 1 1 :180 Go c~ 
T> A:rillar, do. .., ... , .. 102" 1 6 16 .... 

16 Do.. do. .~. • •• .. 99· ~" ... 1 10 c. c. .()oa. ... l.te cent. 
A Femorat.Jngoin,alaDdIliaQ bubo .... ., . 10:l~ 1 6 110 0. e. 
4 , D.<.o. bubo ... ... , .. 1080 t 2 20 c . .c. 

10 lnguino.\ do. ... ... ... 11R. • I 10.e. e . CoU •• lHoeDt .• 
a t.:ervioal do. ... ... 104· ........ 8 85 c. c. 
e Femoral end Axilb,ry bubo ... .. . lOlCl I 2 tit 0. .. CoUaleIMDt.. 

10 Do. lD~na.l and IURC bubo .. ; .., uno I I 10 c. .. D .. 
t Do. Lu ..... . .. 1030 1 8 165 e. C. 
I Ill.<t.o do. ... ... ... 104· .. .... \1 tlO e. c-
8 Tnguinal do. .,. ... ..- 1030 1 8. 8.5 0. c. 
~ D.Qblo AEiUor, hobo ... ... ' .. 102· ...•... , 6 80 c. ~ 



.. 2814 D •. Do. n do. t Femoral .tubo 10" 1 6 50 O. c. .. I. D •. Fem.l. 2. do. • billaTV do. 104" ...... , 1700. Co .. 60 fl •. M'}. ., '0 do. • Ingnin8J. do. 1040 I 1 laO 0. c. 
hi " !lo IN. 25 do. 4 .Femoral and IngniuJ l!uh~ 104" 1 I 160 Co c. 
M ,.6 D •• Do. .... ao do. UnklloWD. Cervical and do. do. .. " 2 20 o. o. Con"alt>8CeDt. 
63 !04 D' Do. 10 do. g Inguinal bobo .... 1° 1 1 16 .... Do. 
6t 2211 110. Female 15 do. 10 lIemoral do. 100" 1 1 10 Co Cr" Do. 
6. 26. Do. Hale eo. 30 do. • Supra trocbl babo 101° 1 16 e. Go 
M "U Do. FAm.'. ••• ~ ]0 do. 8 Double A xilJa:r tlubo 1010 6 82 o. c. 
67 ... N. Cbri.Uan Hal. _1 20 do. r Do. Ft'lQor do. 10" 8 50 c. C-." aBB HIndu FeIQaie '''J 412 

do. 8 l1iae bubo 1(:4° 9 160 c. 0-

69 898 D •• D •. ". 70 do. 11 I Cervical bubo IOU· I 1 5 .... ClDva'eacent, 

"" •• 6 Do. "ale ... .. do. , Jogllinal d'J. 1060 
•••• n 6 110 0. Co 

61 4f. Do. Female '.' :15 do. t I Axillar, do. ]Of,o I 15 800 0. e. 
,j! • <7 Do. :::1 Hal. a! do. t Do. do. 1020 9 160 c. c • 
•• 4."14 Do. • •• Ff'DlaJe 12 do. • Inguinal do. ]0,,0 6 56 .... 
61 .U Do. 0.. Do. 20 do. • Femoral do. lCJ(;o I 10 c. 0. OODva]elcent. 
65 hi. N. Cbr:.:ian ... HaJ. so do. 8 Axillary do. 1020 1 120 u. c. 
86 .70 Hindu no. .. ' 8 do. I DOllble Inguloal bubo 1020 I 6 80 c. C. 
67 60' D •. Female 4. do. t Femoral bubo 10 .. ...... 6 ...... 
~. 618 Do. Male '0 do. 6 Cervical do. 1080 . .... , 4 60 Co c. 

•• .8B Do.,' Do. .,. 25 do. 2 Femoral do. 10ao 10 200 Co .. 

70 752 Do. •• Do. ... •• do . I Do. do • lQ~o .. .... 8 200 c ... 
71 770 D •• F .. male 2 do. 2 Snl,..Lingual bubo 10ao 6 60 Co Co 
72 7\12 Do. Do. •• do. 8 PeaWral bubo 98" 1 10 o. c. Convaleacent. 
78 ". D .. Male 85 do. 4 Femoral do. 10" 1 120 o. Co ,. 8'7 D·. P#ma'• 25 do. I ,Do. do. ... luao ..... j 2 60 c. o. 
70 ••• Do. Mille . , ., do. 8 Do. and Inguinal bubo .~ . 1000 1 10 c. c. Coo.,aleaceul. 7. 8915 Do. - Do. 28 do. 8 Ingolnal bobo _. 9~0 1 1 6 .... Do. C» 
77 92. Do. Do. -80 do. 16 Do. and P, moral bubo 9s" I t ,; o. Go Do. '" 7. fJ77 D ... Female .~ 4 do. I Femoral bubo ... 9iO I 6 .... Do. BaflkiaJ .. d. ... 
'9 8'8 K. Cbri8tian -MaJe ZI do. 1 Inguinal do. ... .. ... lOll" 

-"j 8 26 Co o. 

" 991 lIindu Do. 82 do. 6 Femoral and Inguinal blloo 10ao 1 6 126 0. e. 
"I 10M; D· Do. 2.) dn. B Ingoiual bubo . 10" 1 • 116 c. c. 
It! 1097 Do. Do. ". 14 do. 8 Cervical do. • .. 990 1 I 100. .. Cl.luvaleecent.. 
8a J!18- Muuolmau Do. 10 do. I Azillary do. ... ::: 1040 1 6 100 Co O. 
81 118l Hinlln Do. .. , 80 do. B I'f'Dloral. J:rai' al and niac bnbo ••• 100° I I 10 u. 0. Conval"aceuL 
8' lHiS N. Cbri.Uan D •• I> do. n Inguinal btl 0 .. ; ::: 10(,0 I I 10 c. e. Do. ,S 1172 Hindu Female .. 14 40. I Cervical dC'. ...... 1000 • I 4 70 Co Co 
At 119, D.,. .:. lIa'''' 16 do. 6 Axillary do. , .. .., 1080 1 1 116 Co u. 

•• 1287 Po. Do. 8S do. 4 Do. do. 10(,0 I 50 u. o. HaOkini&ed • 
'9 1'!~2 Do. Do. 2. do. 6 Femoral aDd lli&c bubo 100Q 4 76 c. u. 
DI 1267 Ilo. Jl'euaalo 8 do. I Cervical bubo 108" ..... 4 50 Co 0. 
91 I~!I U/t. }[.ole 21 do. 8 Femoral, InguftJat and I1i~~ bubo ::: 104° 1 8 176 c. u. 
D. 1296 D, Do. 2. do. 8 AxiIIa~ bublJ ...... 10Lo I 145 c. c. 
DS 1811 D· Do. :::1 28 do. B Supra lavllUlar bubo... ._ 10~0 I 1 186 e. 0. 

•• HU6 Do: Do. • " sa do. I Cervical bullo "~,,, 104° 6 86 .... Conva.lescent. 
.S 18'!1 D,. Do. .. ' 6 do. I Do. do. 99" I 20 o. c. 
'6 1~8I) Do. Do. ... \80 do. e "emoral do. 10~ 

, 60 c. 0. . 
97 la~2 N. Christian. Do. .. , 20 do. I In~lIina.t do. lOll" 4 60 c. c. 

•• 1330 Hindu Do. , .. 80 do. I Azillary do. 104° I 8 140 u. c. 
99 IltiJ8 Po. Female _;ta ·do. 2 Inguira&l and Iliac bubo 101)0 I 6 110 o. Co 

I 0 IRoR N. Christian Do. .., 18 do. I Double .AxUl~rl bubo JOlo 6 96 c. u. 
10' 1361 llindo Do. ... 56 do. l Diac bubo 104" ...... 1 116 o. 0.. 
102 lRSI N.Obrilltian ... Male ... 26 do. Inguinal bubo lObO 1 11 tIO o. c. 
lu8 laR." Uin-tll . Do. ... ' R do. 2 I Cenical do. - 1010 I 6 60 C. c. 
10. H04 Ilo. Ilo. ... 26 do. t A.xillary do. - 1030 ...... S 120 c. 0. 



Lid 0/ &rum Patient. who RicotJtrtd-{cQntd.). 
. I Higbeat I B •• o 

Quantity ("alren! 
HnpiW I Cu, .. 8es. Age. Days of Ulne18 K&DifutatiOD of DiIUle. Number of of SerulD Bemar". 

Nwnber. .N 1lIIlber. . on admil8ioD. Temperal Dre. IUppurated. Injecl iODS, injected • I I ---
1(01, 1«11 H'ndn ... ... \ Female ... 140 yean. , Femoral bubo ... - ... 1010 . ..... I 20 c. Co Convalescent. 
106 14&2 Do. ' •• Male ... to do. II Do. d •• ... .. . ... 98° ...... I 10 0. 0. Do. 
)07 1466 N, Christ jan ... Female ... 20 do. B A.iIlAry duo ... .. . ft • 1020 ...... 6 140 0. 0. 
lOll J460 Hindu ... Male ... Il8 d'. Unkoown. InguiDal do. - - ... 104° ...... 7 ]40 0. c. 
10~ 1464 N. Christi D . - Do. ... 18 do. B Femoral do. ... - ". )0[,0 I 10 230 .. Co HaBkiniaed. 
110 1468 Hinda - Do. h 8~ do. 4 Inguinal do. ... .. • ft 104° ...... 8 190 0. 0. 
III 1474 Do. . - Do. -. !O do. B billary do. - ... ... 91.0 ...... 8 60 0. 0. 
117 1498 Do. . - Do. .. 10 do. 8 Do. do. .. , 9bo ...... I 10 Co 0. Convalescent. 

. liB 1510 Do. ... FeDlala ... 12 do. 21 FemMal, Ingninaland II~C bobo ::: ... 98° I I 10 o. 0. Do • 
IH 1016 Du. '" lolal. .. 8. do. 8 Cer"teal bubo "0 .. - 1020 ...... 6 120 •• Co 
116 )521 N. Christian ... Do. - 40 do. Unknown. Do. aDd Mui1 bllbo - _. 

1040 
'V'" 6 1M 0. 0. 

116 1560 Hindu ... ))0. .. 24 do. , FelDoral bubo ... ." .- 104° ...... 6 130 c. c. 
117 1i168 Do. Pemaie 20 do. B . In,uinal do. .ft 1010 7 160 c. c. - ... ... . .. . ..... 
118 lfi7~ Do. ... Mal. ... 4" do. e Femoral do. ... .. , ... 9(,0 ...... 4 80 Co 0. Haf!kinisod. 
119 1594 N. Cbrlstian ... Do. ... 82 do. 6 Cervical do. OO' - ... 11'60 I 9 225 c. Co 
120 1602 Hindu - Do. . - I! do. , Do. do. - ... ... 1030 I 6 100 e. c. 
121 18J3 Do. ... Bemale OO' >0 do. 8 J'omoral do. . .. ... - 100,0 ...... 7 ]70 Ow O. 
12. 1861 'Do. ... Male ... 20 do. I Do. and iliac bubo ... - 1040 ...... 9 270 C. c.. 
128 1886 Do. ... Do. ... 11 do. 16 tagDioal and It-moral bu bo ... .. . 99° . ..... I ]0 c. c. Convale!oent. 
12' 1&92 Do. ... Do. ... 40 do. UnluoWD. Femoral bubo '0_ ." ... 1'1° I 1 40 o. 0. 
12;j 1942 D •• ... Do. ... 6 do. 8 • Do. &1Id inguinal bubo ... .. . 99° I 1 10 •. Co· Connleacont. 
126 1964 Do. ... F~male ... 28 do. 8 Inguinal and iliac bubo ... ... .. . 1030 I 6 160 c. Co 
127 1937 MUJIlalman ... )lale ... 8. du. UnknowD, Do. bubo _. ... .. . IOuO . ..... I 40 O. a. 
128 1987 Hinda ... Do. ... 20 do. I B 'P'.moral do. ... ... . .. 99· .. .... 8 90. .. 
129 ,047 Do. Female .. 2. do. 4 Ioguiual dll. ... ... . .. 101° I 4 110 Co Q,. . 
laO 2046 Do. ... Do. ... 12 do. 8 AI'~ do. - ... ... 1010 ...... 4 110 (I. ~ 
18l 2051 Do. ... Do. ... 18 do. 8 Cervi do. ... ... .. . )(JBo 1 6 160 c. c-
1.2 2065 Do. - Male .. 20 do. 8 FemoJ:8l and mac bubo - ... ... 10So 8 90 e. C. 
133 2126 Do. ... Do. ... 26 do. 7 Do. bubo ... ... .. 1010 ...... 1 10 Co 0- Convalescent. 
184 2166 Do. ... Do. ... 26 do. 8 InJluinal do. ... ... 1060 I 6 200 c. c. 
18. 21D! Do. ... Do. - 21 do. 8 Do. and cerviul bu~' ... .. . 1('80 ...... • 120 0. c. 
186 2186 N. Chriatim " Do. 18 do. t Azllla:.1 bubo ... . .. ... 101)0 1 8 ·223 •••• 
197 2246 Hindu ... Do. ::1 25 do . , Femora do. ... ... JO['o I 9 800 0. o. 
Ili8 2269 N. Chri.tiuD .. Female ... 25 do. R lOIUioll.l and iliac t.uba ::: ... .. 1060 -... G 210 u. 0. 
139 2303 Hindu ... Male ... 60 do . I Femoral bubo ••• ... ... 1080 . ...•• & 160 0. Co 
1<0 2314 Do. ... Do. ... 60 do. '0 Axillary do. lIP _. ... 99° ... - I 10 o. c. Oonvalescent. 
141 2337 Do. Do. ... 16 do. Un~Down. IntiDal do. ... ... ... 1040 I & 160 0. C. . 
142 2896 :N. Christian :: Do. ... 8 do. 2 ~. ..,d femoral bobo ... ... 1f12° . ..... 4 65 o. o ... 
143 2422 Jl uua.lmaQ ... Do. ... 40 do. II Fomoral t.ullo ... ... . .. 98· .. .... I 10 O. I. Convalsllcent. 
144 2466 Baudu ... Do. ... 26 do. I Do. do. . - _. ... 1060 ..... 6 200 0. e. 
145 2ri6 Do. .. , Female ... 8 do. B Do. do. .- ... lOBo I 4 65 0, o. 
146 '488 Do. ... Uo. . .. 8 do. 8 Axillary and ceni"al bob"; . .. ... 1080 I , 80 C. Co 
147 1662 Do. ... Mal. ... S " .. Unknown. Do. &od femo!al do. ... ... lUo ....... 8 40 e. e. 
148 2672 Do. .. , Do. ... 80 do. 4 Femoral and ingu.inal do. .. , ... 1080 ...... . 4 140 e. c. 
119 2£89 Do. ... Do. ... 28 do. , ADUary bubo _. ... ... 1040 . ..... 6 190 o. c. 
160 2658 Do. ... UO. "'J 82 

do. , Doubl' inguinal bubo ... ... . .. 1(180 ."- 6 2tO o. c. 
1M 2766 llu .. a1mau - F.ma.I, ... J2 do . Unknown. Do. cervieal do. . " ... ... 1050 ...... 7 120 o. Go 
16t 1.772 Hindu. ... Male ... U do. Do. Popliteal bubo . .. ... ... 1010 -- 6 160 c. c. 

I 
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Bamber. Ca .... 

1 , 
8 
4 
6 
6 
7 
8 • ,. 

11 
It 
18, 
14 

" 16 
17 
18 
I. 
20 
21 

" 23 
t> 
26 
26 
'7 
!8 ,9 
ao 
81 
82 
88 I 
84 •• I 16 

'87 
88 
8. 
to 
41 

•• 48 

•• .. 
4d 

• 71 •• t. 
10 

1615 
1618 
1628 
1661 
IGH 
1708 
1128 
1748 
1828 
1881 
Itlijil 
1886 
J898 
1914 
1916 
IOU 
1961 
1991 
199~ 
2007 
2041 
2169 
221~ 
2228 
'82! 
2866 
288. 
2898 
27'. 
2802 

78 
76 

117 
240 
.248 
269 
2.2 
818 
8 •• 
4 •• 
676 
690 
669 
686 
710 
88. 

](181 
lOfl9 
1066 
1111 

Sin4a 
Do. 
Do. 
Do. 

N, Chriatiao 
Hindu 
HOlIoIJalm'D 
Binda. 

Do • 
IJ •• 

N. Chrifiian 
IUndo 

D •• 
N. Chri.tian 

Do. 
Hinda 

Do. 
MUII.alman 
Hindu. 
Pareea 
Hiodu 
Ma.ealmao. 
Binda. • 

Do. 
V •• 
D .. 
Do. 
D •• 
D •• 

N. Chri,tian 
HindQ 

Do. 
D •• 
D •• 
D •• 
D •• 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
D •• 

Mun.bQaq, 
Hindu 

Do. 
Do. 
D .. 
Do. 

Ku •• 'WO 

... M.aJ.e 

... "~ma'e 
'0' H.le 
... Do. 
... Do. 
... D..,. 
... Do. 

Do. 
... Femal. 

D •• 
.. Male 
•. Do. 
••. Do. 
••• Do. 

Do. 
... Female 
",. Male 
... Do. 

Do. 
.,- Female 
... Mal. 
_" DI. 
... Do. 

Do. 
• " Ftmale 

• .00 MaJe 
.,' Do, 
... Do. 
... Du. 
•• Do. 
"w Female 
• .. Male 

· o. Femlle 
~ .. }tale 
.0_ Bemale 
• .• Male 
• .. Do. 
••• Do. 
_ Femal. 
0_' Do. 
...Male 
n' Do. 
.. , Do. 
... Do. 

::\ g:: ... Do. 
... Do, 

• '0_ Do. 
... Do. 

8a. Age. 

... B~ yearL 
4 do. 

40 do. 
3D dl). 
22 do. 

._ 80 do. 
60 do. 
12 do. 
7 do. 

._ 45 do. 
ll) do. 
25 do. 
20 do. 
8 do. 

iO do. 
... 65 do. 

18 do. 
25 do. 
18 do. 
14 do. 
85 do . 
55 do. 
18 dp. 
16 dn" 
8 do • 

60 do. 
80 do. 
7 do. 
8 do. 

20 do. 
11 do. 
15 do. 
20 do. 

••• 20 do. 
80 do. ... 

... 20 d·., 
18 du. 
12 do. 

S do. .- 7 ,do. 
_ 80 do. 

1 do. 
12 do. 

_ • SO do. .. 0" 45 do. 
12 do. 

6- do. 
.,. 86 do. 
.. , 80 do. 

85 do. 

DolY. of 
llloees on 
admlaalon. 

llaoifeaialiOD of Disease. 

I) i'emoral bubo 
16 Do. do . 
S Sub-maxill do. 
S IAxillary do • 
9 mluiDW do. 
I Do. FelQoral and Iliac bubo 

22 Doob'e Inguinal bubo 
7 Cervical and Betnoral do. 
a Femoral bobo ... 
I) A ,mary do. ••• 
t Femoral d '. ... 
I PneDlQOnia ... 
" "ouble Jugginal bobo ... 
I Do. Femoral do. • •• 
B Femon.l IngnhW andlliac bubo 
4: Do. bDbo _ 

UnkDoWD. Inguinal do. • .. 
a Cervical do. ._ 
a InguiDal and PelDoral bubo 
I Do. Femoral .nd IIiaa bubo 
8 Axillary hobo '" 

J2 [oguina.1 and Femoral bubo 
.. Cervical bobo ... 
S Inguinal do. ." 
a 'siUary do. .... 

14 Femoral aud Inguin'[ bubo 
7 Inguinal bubo ." 

12 Femoral and CerviC1ll bubo 
" Cemeal bubo .aoo 
8 Inguinal and Femo!al bubo 

12 Cervical hobo ••• 
" Do. do. ... 

Unknown. InguiDal do. • •• 
22 Asillar), do. • .. 
7 Femoral aD-t Iliac bubo ... 
4 Dubie Azillll'l d(l. on 

9 C-rvioal bu-bo .. , 
9 billary do. ._ 

12 Femoral and Diao bubo ... 
6 D9ubl,Ornical do .... 
8 Femoral bubo ... 
2 Do. aud C'errieal bubet 
8 Double bruinal bubo ... 
7 Femor .. 1 bubo. _ 
6 rngutnal and Diao bubo 

Unknown. remoral and Inguinal bubo 
D"~ A:r.iJlary bubo ... 

2 I~emoral aud Inguinal bubo 
It IInguillal bubo ... 

12 Cervical do. ... 

'M 
'M 

'M 
'M 

.. 

.M --.M 

-

• 

IJigheo' 
'eJQpera

loue. 

lOS· 
98" 

1000 
••• 1010 

108" 
... 1040 

990 
99· 

lOBO 
..~ 1080 

990 _ 1080 
_ 1030 

lot· 
108" 
1010 

_ 1040 

... 1080 

lOOO 
1060 

1040 

990 
1080 

... 1010 

... 1080 

_~ 1000 

_. 101 0 
_ 1000 
_ 102" 
_ 1084 

M. 102" 
102" 

... 10.
••• 1010 

1010 
102" 
1080 

... 1010 

1 .. • 104· 
1010 

_ 1030 

1010 

1010 

_ 1020 
101· 

... ,980 

1080 

1040 :::j 990 

Bobo 
luppa
rated. 

... 00. 
1 

I 

• 

Conval lCent. 
Do. 

• 
CoDvaleacent. 

Do. 

Twice PaffklDl ed. 

fwice Haffkin1aed. 

• 

1 CObY&luoent. ...... .... -
1 

1 
, ..... 

1 

1 

....... 

Convaleaaent. 

Convalescent.. 

Canval.ceDt. 

CODva!escent. 

Convalrloeot. 
Do. • 
Do • 

Oonvalflceat. 

Ball,lIUr.s. 

1 
1 
1 
1 

Do. Bat!kiaiaeil. 
D •• 

B.«kinlled. 
_'M ConvalflC8Dt-. ...... 

1 
...... CIJIl".teaOtnt. 

.. .... 1 I 

....... 1 ICoDVaIHCeo.t. 

1"'''1 ConvalesceDt;. 



• 

HI Hoopital 

. 

~ Da)'B 01 
Highest Bubo 

c..1e, lies. .6.gl. iUnelll ou !laDlleoIalion 01 _ tempe~ uppu· RUMABK.& =: a NUlQber. dmilsioD. tUR • mted. .!l~ . 
:z; , 

61 1188 Rinda . ~ Male ... 40 yelra Unbown . Double Femoral bobo ... ... ... 1010 . ..... Convalelcent.. 
62 1140 no. -Do. . - 24 do. S "'upra hyoidal bubo .N ... - ]050 I 
68 1164 Do. ... Do. .~ 20 do. B Ctnical bubo ... . .. '" ]040 I 
N 1111 Do. Do. ... 8 d .. , [oguiDoI do. ... . .. ... 1040 I 
66 1168 Do. ::: Female ... 80 do. 6 Femoral do. ... . ..• '" 10i· ...... 
56 1:128 N. Cbriltiao •.. Mal. ... 13 do. 8 Cervical do. ... . .. '" 104" 1. 
67 1!66 Hind. ••• F •• ale ... 6 do • 6 Supra hyoidal bubo ... . .. - 99" OonvalolotrU. 
66 1250 Do. 0'_ Mal, ... 26 do. t AnJlarybubo ... ... - 104" 6, 1'170 Do. -Do. ... 22 do. 1 In goiDal do. ... .. . ... 106" I Hdlklniotd. 
60 . 1273 Do. ... Femal • .. 24 do. B Femoral do. ... . .. ... 1060 .. .... 
61 1262 no. _Male ... 16 do. t In-roiDa' do. ... ... ... 1040 I 
6t 1298 Do. ... Female ... 2. do. I D. do. ... ... '" 104" 1 
113 tal6 Muualro8D .. Mal, - 20 do. 2 DIl'lble IngoiuaI bubo , .• ... '" 

99" ...... Hafllkiniaed. .. 1a.;7 N. Cbmtian ... Do • ... 16 do. 11 InJluinal aDd CeH'ioal.bubo ... '" ]000 -- CouvMescent. 
65 1349 Hinda. ... Do. . .. 12 do. 8 Pecloral bnbo ... , .. 10&0 ...... • 
66 IB86 Do. Female ... 12 'do. t Femoral and I1iaa bubd" ... . .. loao 1 
67 189~ N. Chfilt.iln ::. Mol. . - M do. 10 Inguinal and Diac do. ' 'N ... 980 I ConvalflCent.. 
68 140. Do. ... Do. ... 80 do. 2 A1r.illo.l bubo ••• ... _ . 

1040 ...... 
6> 1424 Binda .. Do. .. , ~ do. UnknowD. ernio do. on n • ... 1010 _ ..... Conva1elceD~ 
70 1433 D". D •• '" 8 do. 6 Femoral Diac and Inguinal bobo ... ... 104· 1 
71 14M Ho. •. Femal. ... 16 do. 6 Ctorvioal bobo ••• • N .M 1060 ...... 
72 148~ Do. ... Mlli. ... B6 do • t (l'em,orlll and Diac bubo ... ... 1030 1 . 

'. 78 1489 D •. ••• Femal. ... 86 do • 4 Cer-rieal bubo ... ... 1060 .. .... a IM8 N. Chriat.ian •• , '1a.le ... 62 do • 8 Inguinal do. ::: ... ... 1000 _ ... 
76 1062 Hindu. Do. ... 86 db. 10 Certical alld Azilll'ry bubo .. . ... 1010 I Convale,cent. 
~6 1.88 D/). :::'Femal. ... 7 do. 4 Ftmoral and Inguinal do. ... ... 104· ...... n , 1~90 D •• ••• MAle ... 10 do. , Fernoral bubo ••• ... ... 1080 ...... 
"l8 1825 Do. ... Do. ... 86 do. B Inlainal do. ... ,oo ... 99" I Conva1Pecent. 
79 1829 D". Do. .. 12 80. 20 Femoral do. ... ... .. . 99" I Do. 
80 1849 Do. ::: 'em,le '" 20 do. 8 D". do. ... 'M . .. 1040 1 
81 1877 Dv. ... Male ... 80 do. 8 Do • do. ... ..~ '" 104" .. .. -.2 1897 Do. .. Do. ... B do. 8 Cerdcal d •• ... ... 980 . ..... Conv.leacenL 
8S 1936 . N. Cbri,llan ... Do • ... 40 do. 8 Femoral and losuinal b~bo - ... 1010 

'N_ Do. 
8( 19-18 lJiudu ... Do. ... 80 do. S Do. bubo ... ... ... 1050 I 
8. 1995 Do. ... Do. ." 22 do. B [oRDinal and IUac "nbo ... . .. ]050 1 
&6 2(131) Do. ... Do. ... 40 do. 10 Double Inguinal do .... ... ... 1000 .. .... Convaletcent. 
07 2108 D •. Do. 26 do. IUnkliown. Femorol and Diac do .... . " . . .. 1080 I ... ... 
f8 216. Do. ... Do. . . 20 do. 16 lI'f'Dloral and Cervical bubo - . .. ]04.0 1 Convaleecent. •• 2184 Do. ... Dn. . .. 26 do. 10 (oguloal bubo ... .- . .. 1020 I Do. 
90 2191 Do. ... Do. ... to do. 7 Femoral do. • •• .. . . .. 1020 I 91 2'231 D .•. N' Do. ... 26 do. 8 Do. do. . ... .- . .. 1040 I •• 22<3 D •• Do. .. 16 dn• 8 Do. do. ... _. 1000 

"'-' 93 2286 Dn. ::: Femal. ... 2_ do. , hinary and Cervical b~bo ... .. . 1080 
•• 2300 Do. ... Do. ... t do • 7 Do, bubo ... .N ... 1080 .1 

·96 23112 • Do. ... Do. ... 8. do. 8 Femoral aud InluiDal bubo ... .. . loao .. .... 
96 2~9' M118Mlman Do. . 26 do. 26 AJ'illa.,.. bo bo ... ... ... 9S" . ..... COD ..... lescent.. 
97 21)114 Hindu ::: Male - • do. 2 lDglliul do •• ... .M ... 1040 I 
98 21i' D •. N' Do. ... 16 do. I A.xiIlary do. ' .... . .. - 1060 .. .... 

. - -
• 
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A nmaber of patients is put down as' oon,alesoent in the lists, viz., 28 l\DIong 
the serom Plltients and 33 among the controls. They have no value in the 
experiment, as they were admitted on such a late day of iIIuess that the inauence of _ 
the serom was exoluded. The nnmber of convalescents reoorded here does not tally 
exactly with that ,!(iven by Dr. Ohoksy, "'z.,,28 for the serum side BUd 38 for the 
controL.. Dr. Ohoksy's criterion of the oonvalescence was a clinical one, whe\'8118 
we call all those patients oouvalescent who had passed the ROnte singe of pl"gue 
when they were admitted. Although our distinction means a num.ricnl gaiu ,to the 
oontrol side ~e have preferred it because it gives the possibility of proving the num
ber of convalescents from the figures in the lists. We gather fI'om the lists that the 
ee~um treatment gave ] 52 recoveries" and the ordinary treatment 98 recoveries, ~nd 
that one-fourth of all the patients who recovered was oonvnlescent on ndmission. 
As the efficaoy of the senlm must be judged by the results' obtnined on pntients 
who were actually 'siok with plague, the convalescents must be exoluded from our 
account. We give in the following tnble the original ligures and the corrected' 
ones:-

I . SEBUM PATIENTS • CONTROL PATIENTS. , 
I 

Adm;tted. I Admitted. I I Diod • Recovered. Died. j Recovered. 
. 

I ~80 I 328 I 152 - 4~O 38~ • 98 
Originalfigores (28 con vale .. • (28 convales- (33 con vales- (5S convales-

• cents.) cents.) cenb.) cente.) 

COrt~ct:~ L c!~aJeo- • 
328 124 447 382 65 

(no oODva!e8· (no convalea- . . (DO oonvales-
flgnrPIi. .1 oente.) cenl •. ) centi. cents.) 

I 

Caloulating the ratio between the recoveries of either side. we find that for 
every 100 patients who recovered by the serum 53 patients reoovered by ordinary 
methods. If we tnke the ratio between the recoveries amongst the patients admitted 
on the first five days of illness • • iz~ admitted during the aoute stnge of the disease, • it 
is still more in favour of the seruDJ, as for every lQO serum patients who reoovered 
only 49 reoovered smon!!'!t the controls, We can, therefore, soy that the sorum has 
doubled the reconries for the aoute stnge of plague. We see further from -the 
lists that:l9 buboes suppurated under the serum treatment and 4.0 Imder the ordi
'nary treatoment oorresponding to 3S'50-per oent. and 41'00 per cent.. respectively. 
The differenoe seems t.rifling. but it inoreases considerably if we roke into account only 
the patients admitted on the first BUd second day of iIIoess. We have then 33 
potients with 10 suppurating buboes on the serum side and 18 patients with 10 
suppurating buboes on the oontrol side. The stntistios thus oonfinn the olinicol 
observatiou that buboes reahsorb oftener in serum patients. It is natUral that 
the serum treatment should prevent the tuppuration • only in the patients of 
the earlier days. 

In order to show bow the serum was administered, how it acted. ond also for the 
sake-of oomporison, there are attaohed - the charts of the first 30 patients who 
reoovered during the alternate W'enfment, one chart of a patient treated in pri.'ate 
practice with the serum and two oharts of potients who died under the semm 
treotment. No other cliirioal detnils are giveu than the temperature during the 
aoute singe of the disease. Considerations of eoonomy forbade the publication 
of more oharts whioh wonld have furnished the best proof for the effioaoy of the 
serum. We draw the .. ttention to ohart No 12 of a patient who' received the serum 
treatment although no sure signs of plague were found when"!t was com men oed. 
Cases of .. similar nature had previously beeu observed and considered as extra cases, 

• o ... ~ p.tltnt died when thia rt'por' was beiDI preplred. 
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the bacteriblogical examination having been negative even after deatlJ. The patient 
.was admitted on the third day of illness in a 'stupor lind very low condition. He was 
kept under observlltion for three days, and as the disease seemed to take the same 
fatal turn as in the oases mentioned, he was declared and Came to the serum treat
ment. The temperature had been 104'5° on the preVious evening and had fallen to 
102'5° on the morning of the fourth day. It was again rising, the thermometer 
showing 1030 at 11 o'clook, when 20 C.o. of the serum were injected. After three 
hours'the temperature had fallen to 101'5°. It rose to 102'5° until 4 p. m., when 
another 20 c.o. were given which brought the temperature to 1010 at midnight. On 
the next morning the general condition was much improved, the patient was consoious 
and able to speak. Five more injections had to be made tUl the temperature fell· 
finally to normal o~,the morning of the fourth day of the treatment. The recovery 
was speedy and uninterrupted. Simultaneollsly with the first injection blood was taken 
for enmination, from which a fairly abundant growth of 'plaaue bacilli was 

• • 0 I 

obtained. There was no more occasion to try the serom in sach C81!es as they became 
rare and happened to come to the controleide. The chart of the private patient is 
interesting, because an exceptionally large quantity of serum was injected within a 
short time. The patient CBme un~r treatment on the evening of the fourtb day 
of illness with swollen glands all ronnd the neck and extreme infiltration and cedema 
glottidis which throotened suffocation. Dr. Choksy realising the gravity of the 
situatioQ resorted to doses not tried before. The temperature W88 101,0 when he 
injected the first 60 C.c. It fell but by one degree until the next morning, when 
another 60 c.o. were given. In spite of that the tempel'lltnre went up to' 105'5° 
in the evening, when 60 c.c. more were injeoted. On. the n&xt morning the temper
ature was 1020; still a further injeotion of 60 0.0. was thought advisable, the 
pati&nt having thus received 240 c.c. of serum within 36 honrs. There was no even
ing rise, almost inVll1'iably a favonrable aign, ~d the treatment was discontinued and 
the last 30 0.0. were given on the next morning. From this time the temperature 
fell steadily, the patient making a good reoovery, all buboes reabsorbing. From the 
two charts of the serum patients who died, it appears that death was not due to 
plagne. The patients were transferred from the J. J. Hospital with well de ... eloped 
buboes and all other symptoms of plagne. They seemed on the highway to 
T8Covery when relapsing fever set iu, to whioh the patients eventually succumbed. 
Belnpsing fever, complicated with plngue, must have been. cOInmon during the past 
years: relapsing fever is a disease of longer duration; it was prevalent in epidemic 
form, and it attacks with predilection the same olass of the population as plague, 
does. Clinically, it cannot be diagnosed with certainty during the acute stage of 

the plague. 
The alternate trootment was properly oommenced on the Dt:9t of July, 1899, 

and was continued until the 31st of July, 1900, when it was abandoned by order 
of the Munioipal CommiBSioner in favour of the clinioal selection. As already in 
May, 1899,. the patients h~d been altQTllately treated, the re~ord for this month has 
also been inoluded in this report, although it is incorporated 1D that of the last year. 
July, 1900, bas been excluded, as the results were n~t k~own when the report was 
taken in hand. Only 4 easea were treated on eitber 8lde m that month, Three of 
the serum patients recovered and three of the ,oontrols .died. The records for the 
single months are seen from the following table:- • 
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Ma" .. . 

lui" .. . 

AogURt 

1l0ImIB. 

1899. 

... 23 

... 21 

... 16 

September... ... '" 17 

. 
November ... 

December 

I IUU8rr 

Februarr 

Marab 

April 

Ma" 

lune 

1900. 

... 
t.. ... 

... 26 

... 15 

... 25 

... 69 

... 86 

... 74 

... 80 

... 31 

. . 
15 

13 

12 

9 

21 

10 

14 

8 66'21 

8 61'90 

s 80'00 

23 

21 

16 

15 

14 

10 

8 52"94 17 1~ 

6 

6 

11 

80'17 ,26 

66'66 16 

66'00 25 

22 

12 

23 

8 65'21 

7 66'66 

5 

1 94'11 

3 88'00 

4 75'00 

2 

6 

6 

4 

6 

3 

7 5 

6 6 

2 

1 

2 

1 

62 

48 

_ SO 

38 

68 

31 

66 

34 

33 

22 

28 

48 

22 

42, 

18 

15 

8 

10 

10 

9 

14 

38 21 64'40 69 46 14 :76"27 2 2 ... 120 85 35. 

64 22 74'41 85 68 17 80'00 5 5 ... 176. 137 39 . 
45 29 611'81 75 59 16 78'66 ... ... ... 149 104 46 

61 19 76'25 79 62 17 78'48 ,I 1 ... 160 124 36 
i 

21 10 67"14 32 29 3 911"62 1 1 ... 64 61 13 , 

66'38 121 

68'76 48 

73'33 47 

73'68 69 

82'76 

70"96 

76'00 

77 

83 

220 

70'83 336 

77'84 504 

69'79 696 

77'60 356 

79'68 142 

, 96, 

3~ 

39 

56 

68 

71" 

171 

275 

414 

487 

294 

107 

25 

14 

8 

13 

19 

12 

49 

61 

88 

109 

62 

35 

79'35 ' 

711"a3 

82-97 

81'16 

75'32 

86'64 

77"12 

... 8' 6 3 61'60 8' 7 ; 1 87'50 ... ... .•• 16 12 4 
-1--1--1---1---1---1-- - -1---1---1--'1---1 --'1---1---1---

480 ,S82 98 79'58 38 32 6 998 742 266 . 74'34 2,699 Total.,. 480 328 162 68'33 

76'00 ...... ...... 

i i 
2,104 495 80"95 

• 

• 
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• • 
In the table al'll included the extra oases in order to allow a oomparison with 

the reoords of the Maratha Hospital wliich are also given for the last official year. 
With regard to . this table it may not be ilUperBuous to mention that th~ mortality 
amongst the serum patients, and the total mortality, oompared favourably with that 
of the oontrols, when the serum treatment had to be discontinued in March last, and 
that the total mortality for the first half of the month, when the serum was used, was 
more then fi per oent. les9 than for the second half when it was not employed. The 
.(lomparison with, the Maratha Hospital shows thai the monthly mortality at the Arthur 
Road Hospital, except during Oot.ober, 1899, and May,1900, was lower than lit the for
mer, and th"t the lower mortality was maintained dnring the fonr months, January to 
April, 1900, when the efidemic was at its height. It is of speoialinterest to observe 
b,ow the mortality at the Arthur Road Hospital followed the:B.uctnations of the death
rate at the other hospital during the above-mentioned months. In February and April 

. the disease showed the highest virulence, and thE! differenoe of the mortality of the 
two hospitalB is 5 per oent" in Janl18ryand Mllroh the vil'lllenoe was a tri1le lesa, and 
the difference inoreased to 11 per oent. The higher figures on which the mortality 
works out during these months are a safeguard that the increase was not aocidental, 
and we shall see later ou that it corresponds to alaw of S8rotherapeutics. The mortality 
for the period 0[' the alternate treatment was less by 6'5 per cent. at the Arthur Road 
Hospital, although only half the patients received the serum treatment. If all the 
paiients had received it the reduction of the mortality would have to be calculated 
at 13 per oent. The difference between thA mortality of the serum patients and the 
controls at the Arthur Road Hospital itself is 11'25 per cent. alld, therefore, fairly 
oonforms with the oaloulated differenoe of'the mortality of both the hospitals. It is 
this conformity which gives the proof that the r~uction of the death-rate on the 
serum side is real. It might be suggested that the mortality at the Arthur Road, 
Hospital is generally lower than at the Maratha Hospital. Although there seems to 
be no apparent reason for this, the Maratha Hospital receiving the higher' Hindu 
~astes, we thought it useful to meet this suggestion with faots and figures. The 
Maratha Hospital opened on January 21st, 1898, as we nnd from Sir James Camp
bell's Report of 1897-1898. The plague mortality up to the 30th of. April, 1898, 
$mongst 738 patients under English treatment, was 73'U per cent. During the 
sa.me period, also including one month and a half of the serum treatment, which was 
ilommonced on the 13th March, ,the Arthur Road Hospital had l,23i admissions with 
a mortality of 74'16 per cent. It had 273 admiS!!ions with 221 deathE, equal to a 

• mortality of 81'31 per cent. iu November and December, 1898, and January, 1899, 
when no serum WllS available. Doring these months the Maratha Hospital had 557 
admissions with 453 deaths, eq-nal to a mortality of 81'3,2 per oent, The mortality 
durin" the time when no serum was used was, therefore, somewhat higher at the 
Arthur Road Hospital. • 

It follows from the last tabla that the mortality amongst the serum patients was 
(is'SlI per oent. and amongst the controls 79'58 per cent., the djfference being 11'25 
per cent, in favour of the sprum. The alternate treatment was started uuder the im
pression 'that. thie differenoe would be the expression of the efficacy .of the serum. 
We have been obliged to demonstrate that such might, or, might not, be tbe case, and 
to undermine thus the very ground on whioh we were to base our arguments for the 
efficacy of the sernm. TrnIy, 'not nn enviable position in which we find ourselves. 
There is only one way out of this difficulty. The results obtained by the alternate 
treatment might be accepted as essentially oorreot if the tbre'e olasses in which we 
have divided the patients with rego;rd to the effects of the serum and non-serum treat
ment were evenly distributed on both sides. That oannot Ire asoertained directly, 
but we might find it out indirectly by going luto the details of the distribution of the 
patients os regards caste, sex, age, individ~al resistance. duration, mode and virulence 
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of illfootioll. If the patie~ts were fairLy distributed aooordillg to these faoton, wa . 
oo1lld be oertaill that the s ..... e W88 tha 01188 alao with respect to the three olllS§"8 
mentioned. We .ball, therefora, comp"re in the following the details of the distribu
tion one by one in the order given above, so fl!l as it is statistically feaeible. Tha· 
material for tha ~tistics is taken from the charta of temperature of our patients,· 
whioh we have gona through carefully ourselves. We begin with the statistioa of 
the distribution acoording to the caste:-

t..... '1 Hindu. 1 Mn,aa]mona.1 c~~~~:.. I Parae ... · I Toboi. , -
Serum pl>lienta ... 40'" 

~ 
47 -;1 480 

• 

COlI'rol p!\ienta ... 4011 27 40 480 . 
. No comments are neoessaryon this table. The Same can be said of the following, 

showing how the potients were distributed according to the sex :-

80s. Female.. .1 Tota\. 

&ram patients ... ... ... 350 130 480 

-. . • . 
Control patiI'.ots ... ... ... 358 127 480. 

• 

The next t.ble gives the distribution with regard to the age period: -

.Age period. I o.lO II()'IO I 20·80 I 80·(0 I (1)060 I to yea", I Totol • yearl. 1ean. Je.rI. years. ,.eats. ana more. 

-
Serum patienta ... 50 

~ 
162 81 87 21 480 

'. 
. 

• 
Control patients ... 60 127 159 99 25 10 480 . 

The distribution i. here in favour of the controls which have 10 more children, 
. among whom the mortality i. about 12 per cent. lower than the average, and 23 
fever patieuts ovar 40 years, among whom the mortaUty is higher than the average. 

The individual resi.lanue is dependent on oaste, sex, age and previolll immunlae.
tion. Tae benefit of the latter W&8 identical, as on either aide eleven patienla had 
been inooulated wilh the plaguo prophylactio • 

• With regard to the days of ilmeas 011 admission the panen" were dislitibuted 
as Collows:- . . 
DaTofrun_onl lal lind lard I (ih 15th 8th fib /81b 10111 ~ I 9th ~oy" Un- TotoL 

admIPion; t ~" clar· dOl. do,. cIa,. cia,. clar. dol' cia,.. m.ore. own -_._--
8eram patlelllllH. / 18 ~ ~I~ II 11 .. 18 , 19 

~~ ----
""om>! pa\lenlll.. 10 120 • 100 67 88 16 IS SO , 116 47 (80 

. 
The adVAntage liee here again with the control.. It is well known tbllt ti,. 

mortality from plague in onr hospiials is highest amongst the admissions of tbe 
• earlier dilYS. A marked rednotion of the morllllily enly take! place in tbe patient_ 

admitted after the fifth dey oC. illneas. If we divide the enaee ~coordingly, we fiad 
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on tho serum side 386 patients of the lirst [) days of illness with II mortality of 71-76 
pe~ cent., Bnd on the oontrol side 345 suoh p&tienta with B mortality of 86'08 per 
oent. The patients of the· sixth &nd the following days of illness are 60 on the sorwn 
side with B mortality of 45'00 per cent-and 58 on the 'control side with a 1II0rtalliy 
of 51'13 per cent. The serum side had thus 41 more patients who. had nuder the 
ordinary treatment a 1II0rtnlity of 86'i15 per cent. and. 28 fewer patients who had II 

mortnlity of ill'13 per cent. These faot~ represent B' material advantage for the. 
oontrols, and they demonstrate lit the samo time thllt Dr. Cho~y estimated correctly 
the number of o.onVIIlescent patients on both sides. We see, moreover, that the 
reduotion of .the mortality due to the serum was almost entirely obtained in the 
patients in the Route stage of the disease. 

We come now to compare the distribution according to· the nl&nifestation of the 
disease which indIcates to some eded the mode and virulence of the infection. For 
statistical purposes, the manifestations of the disease have Iieel\ brought in sucb .. 
groups as show generally a distinllt difference of thll mortality between each other, 

• tlie single femoral or inguinal, or other single buboes of more rare ocourrence with 
the lowest mortality heading the oolumns in th.e following table. Contiguous buboes 
are snch as femora.! and inguinal, femoral and iliac; etc. Only 'he buboes present OQ 

a<lmission were taken in oonsideration ;-

Hani testation of I Bingle Sin Ie Single Conti· Mnltiple Pnen-diseaae. I inguinal, ee.JoaI Axillary guOUB N", Total. 
femoraled buboes buboes. b,uboes. buboes. buboet. monia.' 
buboe.a~ • 

• 
8eru~ patient. ... 170 ~ I 88 131 

I 
32 B 4 480 

---
Control patients ... 1~1 4& I 100 11!8 20 16 13 4SD 

• 
Th.e advantage is h8l'e on the serum side which has 13 more oases of single 

~ngninaI or femoral buboes, showing the lowes.t mortality, and 34, fewer cases 
with axillary bnboea, without buboes or with pneumonia,· which have the highest 
~ity. Also, without o.alculating nOl1lerically the statistical value of this advan
tage, this !D\1ch c,an be said with c~nty that it cannot have preponderated over 
the benefit the controls der~ved hom th. distribution according to. the days. of iIIne .. 
"hera every seoond patient of the later days represented a recovery. 

The following table gi ves the distribution according to. the temperatu~e 00. 
,,<lmissi~n; for II fraction of a degree the next lower degree has been recordod. 

l"']l!!IaI11JO 011 odlIl~o...ll00. ''.1101011'.1102. i1', 1 lOS· 11'. I 101.0 ".1 1
;;[ f TOlal." .. 

Borum·patient. ... "', 141 ~~ 9'l 88 M 21 4~O . .' .-.-.. .-
<?onlro) .patient. ... ... 127 78 H2 \15 47 ~l 4S0 

I 
, 

I I ! i I . , 
'The temperature on admission gives ;little In(orJafio~ as lathe .. severity of the 

attack, high temperatures being freqnently due to the excitement of the transport, 
whereas low ones in the aoute stage of plagne are often signs of collapse aod impend
ing death. All we OBI! gness from the table is that there .are no differenoeB worth 

\Xlentio'ning. 

There are no more items allowing of a statistioal comparison and we oan rev;"w 
the facts as folloW!, The distribution, according to the OIlSte, S8X, previous immuniS8~· 
tion Bnd temperature aD admiBSion, was practically the same for hath sides. With 
regard to the age periot! and tlle <lay, of illness on admu,sion the distribot.iQD hu 



favoured the oontrol., ILnd with re'pect to the m~nifesbtion of the disease, the serum, 
treatment. There i. no aim in urging that olinioally the advanbges on the control 
aide were more important, and we are satisfied if it be admitted that the distribn
tion was 1Iot In (allOur of lhe "'""". 

Now we can acoept the resnlts at the Arthnr .Road Hospital a. correct without 
fear of being oontradioted by anyone whose syllogisms are directed by the princi
ple. of logio, and we can say that cures have been effected by the serum tMatment, 
which oonld not haTe been effeoted by any other known means. Compared with 
that fundamental fact the percentage of the oures i. of minor iruportsllOe, as it is a 
trariable qUlIoIltity which can change only in one direction-in the direction of 
progres,. The treatment of plagne with Professor Lustig's, serum has thus passed 
onoe for all the stage of experiment, i~efficacy has become an established fact, 
against 'lvhich sceptioism would no longer be legitimate. 

Henco the serum treatment of plague will be nn acknowledged implement in 
the armonry of the physioian, restorinlt life and health to m4ny, and ",ill rank Bide 
by side with that of diphtheria as a great aohievement which represents iI further and 
important step towards the Bolutio~ of the problems of serotherapeutics, H being th., 
second Insbnoe in which iudi'putable evidence has been brought forward for the 
efficacy of serotherapy in hUJ.hBn beings. , 

HaTing demonstrated tbe efficacy of the serUm we shall Analyse the results 
obbined in,order to solve a que8tiolL of practical importance, ~iz., under what 
"ircnmstnnoes the serum was most efficacious. From a Fiori oonsiderations wo 
have to expect that the morblity under th6 serum treatment followed on a low~r 
level closely tha lIuctuations of the general mortality from plague. Indeed, should 
we not find anJ indioation Ilf this principle iu the course of our investigations, we 

'.oould eveu doubt the proofs furnished hitherto. On the other hand,' we oannot 
.exalude that there might be oonsid •• able deviations from tb.t rule, due. to th. 
peouliarity of the remedy or the disea,e, or to other inllnenoes which it would be 
neoessary to trace. If we find snoh deyiations we sball have to ascertain whether 
they were accidenllll or the expression of a law governing the application of the 
.erom. In order to answer our qnery we shall .. esort again to the BIatistics. With 
regard to them we have to remember that the information we may get might not 
always be of an .bsolute but only of a OODlparative value, or eve~ valueless owing 
to the small number of observations on which the sbtistics might be based in single 
instanoes. In snoh a case we might be obliged to control' our sbtistic. by those 
drawn from larger figure.. On the whole; we shall fiud that the resultso~ the serum 
side are more oongrtIous with those of the general statistios, 8S the lIotion of the 
serum and the larger nnmber of recoveries tended to neutralise disturbing'influenoes, 
.of whioh the distJ'ibution of the oonvalesoents was the most. important one on the 
.oontrol side. We shall go through our statistics in the ~ame order as before and 
begin with thllt showing the results aooording to the oDste ._ . 

-.,,~,. ~ Control patients. 

Cute. N.mbe'l IlecOf~ Percenta Number I Beco_-I Pero:ragO of Died. 
I .... d·1 mor~lit', ati'!Dt.J Died. 

patients. ered. mortality. 

B indna ... h • 40.\ 282 122 69'80 405 . 326 79 80-49 

Muualman •.•• • 21 14 7 66'66 27 20 7 74'07 ... 
Native Chrlati ..... .. ' 47 26 21 55'.2, 40 29 l! 72'5 

Parae". 
. 

~ 6 ... . .. 2 75·00 8 7 1 87'5 

--- -- -- -- -
Tow.) ' ••• 480 328 152 68'3.~ 480 382 98 79'58 , 
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The res~lts. shown in this table fulfil our expeotations, the mortality of the 

seruOl patients repeating the f1uotuations on the other side. We note here that the 

reduotion of the average ·mortality of the controls by 7 per cent. in the case of 

Native Christians corresponds to n reduotion of 24 per oent. on the sernm side:-

The next table gives the resnIta aocording to the.oaste and ses:-

Oall. and 8ez. 

Hindu 

H1IIIA1maDi ... 

{
Mal .. 

... FemaJ .. 

! I
Mol .. 

... Fomolea 

8enm p.tlenlo. Control Patient •• 

Numberi IReCOT-1 ~agr~e:i Number I Beco,.\~~!f 
of DIed. erN!. ')lorta.. . of Diad. ered. iifu;",,-

pallento'l IitT. patient.. lit,. 

298\ 2861 11:1 80 
67

1 
u 

II 18 
I> , ~ \ 

X(~~iY. OhrlatlaDl ... { I~:'::I":: t: 1: 1 ~ \ .. ~~!g I 8: S: 1 .~1 11g:.~~ 
--------+---~--~~--~_4--~~-

Pare... 'r' ." {I::-:... :::1 : I : \ .". II~~:~~ : : "'1 Il:~~ 
Total ,,~ '80 I 818 1 m I '88'BII t80 I 881 i '98 1 78'U 

Considering only the larger figures we see that Hindn males have the highest 
mortality on both aides. Contrary to the faots of the general statistics, ~bich show 
that Hiudnlemales have 8 distinctly lower mortality than" JIindu males, there is 
hardly any reduotion in RinJu females on the control side. It is otharwiae under 
the seTUm treat\l1ent. Already during the time of the selection of the pntienta it 

• was observed that females answer better to the serum treatment tbau males. In 
the cases of Native Christiaus it is interesting that tbe ohief reduotion of the 
mortality showl itself on both sides in males. This is oorrect, Native Christian 
males having ge~eraIly a much lower death rate than females. 

The results, aooording to the age period, are seen from the following table:-

' __ h. ~ ~~ · 
Aft perlad. 

Number I I Beeo Peroentog Nnmber I \ B·"yf-;taco 
of Died. y- of of DIed. 

Patient •• .rod. I Mortaiit,'. patleDto.1 ored. XortaiitJ. 

-
FlO .. 0·10 ,.an ... GO 15 " 10'00 60 &0 10 . N'6G 

• 10·'0 · .. U. to 89 89'f6 127 ,5 IS ''"'. 
• 10010 .1 •• 181 101 0'/ "'81 16t 135 Ii 8&110 

• IIQ.{O · .. 81 6. It fl'" t. al 11 8&'86 

• '0060 .... IF 18 • 7&'87 15 II I 88110 

.. 1().60 • 11 18 • sa..,l 10 1 , 10-0. 
and ..... -

Toto.l ••. 680 828 IU· 88'88 680 381 98 I '9'&' . 
Children bad alao during the time of the selection a mortalilr of 50 per oent. 

They give the best resnIt. uudAr the seruni trentment. Tbat the mortality from 
plagne i. genemlly lower among ohildren than in adults is noteworthy aa in other 
iufeotioua di._s the full-grown individuals are more resistaut. The two following 
period. show ~peo!ally on the control 8ide difFereno.M of the Dlorlality whioh are 
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not to be found in large statistics, from whioh we learn that the mortality is much 

the same for both the periods and soaroely lower than the average. .This discrepancy 

might be partly acoidental and in part due to the inaccarncy of the patients in 

stating their age. The later periods sl;l.ow an increased mortality' in the right 

proportion. 

Conoerning the patients who were prophylactically inje~ted it will be snfficient 

to say tbat 7 snoh patients recovered on the serum side and 6 amongst the oontrols; 

We pass now on to the table 8howi~g the results according to the da ya of 

illness on admission :-

BeIUlD, Patients. CoDtrol PatleD.li8. 

Day of IItn_ OD. I IPw~~ NUmber 

I I ~P-~ .ami_OIl.. 
NUmber \ .r DI!",- Recovered. or .. DI ... Reao_ or 
Pt"entl • Mortallty. Pnthmta. lIortallt,. . . . 

lst day ... '" 1B 11 7 6i'l1 90 18 2 90'00 

ind. II .. \ ... 121 9& 9& 78'61 ISO IDS 17 86'83 

Brd " ... ... 1S6 96 40 70068 100 8i 16 U'O.O 

Ub • '" ... 19 66 I! $9'62 61 67 10 8&'07 

&.b 
" 

.. , ... SI 99 12 62'60 SB 15 8 9HO 

6tb • .. , ... 17 IS , , 
7N7 26 17 I 6B'OO 

7tb • ... ... • I J 50'00 IS 1 6 63'84 

8th • ... ... 16 6 10 81'50 20 11 9 5&'00 . 
9tb i • 1 8 26'00 i 1 8 16'00 • .. , .. , 

10th • and mOle., 19 & U 96'SI 26 ' 9 11 3"81 .. 
UDkno~ _ .. ... U 24 10 70'68 47 n , B5'10 

68'981--'80 f---sS2 -Total .. , 480 828 169 I I 98 79'68 

-
The figures in this table have only a relative value .. they are ohie.8y baaed 

Qn the statemenls of the patients or their friends. In general, we may say that they 
are more reliable for the earlier days and that the duration of illness is, if anything, 
given as too short. Only 4 per oent. of all . the patients were admitt.ed on the 
first day, and only two amongst twenty recovered on the oontrol .ide. Tile statistics 
corroborate thus the clinioalobservation that only the severest case. are brought 
to the hospital on the first day. Still the mortality on lhe semm side is well below 
the average. It rises by 17 per cent. for the patieuts admitted on the second day, 
Then a marked fulling off for those of the third day, and a steady decline for the 
patients of the following days, The mortality 'amongst the controls i. practically 
the same on the first:; days of illness, the e"cessive mortality on the first and fifth 
day being aocidental. We have to reoord here an essential diff.renc. of the results. 
The ourve of mortality of the patients aqmitted on the first Ii days forms an 
angle on the serum .ide and is a straight line on the control side. It was irrelevanl
for the oontrols on what day they came to the hospital, whereas it made II ,oonsider
able differenoe whether a patient received the serDm treatment on the first day or on 
the second day. So long as the necessity of the early treatment is not fully appre
ciated and acted upon by the publio and the medical profession, the results of the 
serum treatment,.m never be as satisfactory as they cuuld be. A famous surgeon 
was wont to tell his pupils that if they be called to au incarcerated hernia in day 
lime they should not allow the sun to set, and if at night not allow ilie son to rise, 
without having liberated it, Mutati. mutandis that mnst be the principle of the 
physician in the serulll treatment of plague, One !tour lost mi9'jt be a lif. ~Jt. 
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The next table gives the results aocordlng to the manifestation of the disease :_ 

Serum p.tlenll. Control p.tlenlo. 
Hanlf.Gation of 

Diseaae.1 Numb .. \ • \ R....\P.roenlGg. Number \ I R I Percenta 
Pa:!'lI. Died. ,.red. JoIo~ty of Died.' .... of 

. Patien"'. ,ered. MoHaIity 

lingl. ingninal, I ... 
moraltto.,buboe •• 170 97 . 78 

Single enical bu-
67'0& 157 121 aD 77'70 

-boe. '" 51 88 U 78'07 46 88 18 7!'n 
Single urnai-, 

buboes 88 64 14 71-71 100 88 11 88'00 CODtigQna~·bu~: 181 101 29 77'86 128 99 S9 17'S4 
Multi pl. bnb_ '" 82 at 11 6r.'6' 10 11 8 60'00 
No buboel ... 8 2 I 68'66 16 16 '" 100'00 
Pneumonia I ... , 4 . .. 100'00 18 ]I 1 92'SO - -Total ... 480 828 )61 68'88 480 882 98. 79'61 

• 
We note here the considerable reduation of the mortality effeoted by the 

serum in single femoral or inguinal buboes. aud also in axillary buboes. It oall 
be seen from the list of the recovered fl'tients that this reduction was \lot due to 
the distribution of the oonvaleBcenta, which bas mat.rially interfered with the 
correctness of the results in cervical and multiple buboes. Here again the serum 
lias singled out for its aation oertain patients, viz., those in whom the disease 
wlIo8localised. 

The statistics of the results, according to the iemperature on admisBion, did not 
promise muoh information, and we have 8ubstituted a table demonstrating not the 
eaving of life, but the prolongation of life:- . 

Died after admilolon. Within I Witbin I Within I Later ~ ... . li hours, 14 boare. 48 hoU% .. 

Serum patlen," ... ... '" ... .. . 12'60% 8'96·' • 18'SS·,. 28'64.,. 

Conlrol patl.ntl ... ... ... .. . ... 16'87·,. ' 12"50oJo . 10·60.°!" 29"08°l" 

The infloenoe of the serum made itself felt even in patients who in the 
oommon course died withiu 12 hoors after admission. Compariug the percentage of 
the total deaths within 48 hours after admission we have 191 patients, or 39'79 pel" 
oent., dying under the serum treatment, and 240 or 50 per cent., amongst the oontrols, 
this being the usua\ peroentage of deaths within 48 hours after admission occurring 
in our plagua hospitals. In 20 per oent., therefore, of those who wonld haVEr 
died within 48 hours after ::.:i.:nission life bas been prolonged by the serum treat;.. 
ment. The IMlrum petients lived on an average 4'3 days and the oontrols 3'2 days. 
That will renssnre those who might .till be afraid that in certain esses the serum 
might be injurious. Carefnl obs8l\'ation on nearly 1,000 patients has shown that 
it never does harm, either to moribund! or others. 

There are no more statistics available, and we CIIon summarise the information 
we have gnined 1105 follows :-

In general, our anticipetions han been jU8tili~, the mortality under the serum 
treatment following the fiuotuatious of the death-rat. 00 the control side closely 
on a lower level save for being disproportionately lower in : 

(1). Patients of th~ 1st, ard, 4th and 5th day of illness. . 
• 

This is in aocordance with the first law of .serothernpeotics, that the earlier 
tM treatment the better the results. It is no contradiotion that the patients of 
the third and· the following days had a lower mortality than those of the seoond day. 
A similar obsenratioo V;1lI made in the selected patients and it .bas been oommented 
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upon in our previous report to which we refer. The plague, 8S already stated by 
the German Plague Commi.sion, is characterised by subsequent attacks of a few 
days doration, the first attaok being the most fatal. 

(2). Native· Christians. 

(8). Hindu females. 

(4). Children. 

(6). Patients with single buboes. 

The disproportionate rednction in these foor olasses, whioh have also under 
the ordinary treatment a lower mortality thn the average, corresponds to auother 
law of serotherapy, which we might formnlate thus: .. Under !hose conditions 
where the average IDortality from an iufectious disease decreases naturally. the 
decrease under the in:fluenoe of a serum treatment takes ~11lC8 in a mnch higher 
ratio." Thus a serum of II given strength, which would reduce au average mortality 
of 80 per cent. to 70 per oent., would not give the same difference ",fthe percentages or 
the 88me proportion of the reduCtion if the average mortality were 70 per cent. to begin 
with. A mortality of 10 per cent. might be reduoed to 60 per cent., and les8. That is, 
in the last instance, due to the fact tha~ the germs of au infectious disease multiply in 
au arithmetical progression, aud that the serum becomes more effective in the same 
ratio as ~he gerIDs become less in numbers. Following on this law we understand 
not only the deviations in our statistios, but also why the serum treatment gave 
80 muoh better resnlls in 1897 when the mortality was oonsiderably lower than it 
has been in the following yesrs. We understand Illso the exceedingly favourable 
reports which came from places where ihe mortality from plague· was muoh lower 
than it is in Bombay. A lower mortality means a less virulent infection; a less 
virulent infection a less rapid oourse of the disease, mz., a longer intenlll between 
tbe infection and the fatal issue and an enhanced pos..ibUity of timely inter.,en~ion. 
Here the two laws of aerotherapeutics meet, they are indeed one, and we are at 
the old argninent again, ctle .... m ..... eo CtI,.,.1n non " .. " dijf .... ndIJm. 

The deviations we have found in the sllitistics are not striking, and cannot be 
so, considering tbat'tbe mortality was 80 per cent. Bnd the reduotion 11 per cent. 
Each one of them could well he accidental. But what oannot be aooidental, what 
exoludes ~very possihility of an error is their concurrence, their harmony with the 
laws of serotherapy and with the clinical observations. With regerd to the lattar 
we oan say that they are tully borne ont by the statistics. We point in this relation 
to the statements made in last year'. report, ~iz .• that the serum gives the best 
results in children, in patients with simple bubonic plague, that it i8 effeotJve also 
on the fourtb and fifth day of illness, that the buboes rea.qsorb oftener, and th.t Iif .. 
is prolonged. The analysis of the resulia obtained has thus not'only answered our 
'luery when the serum is most efficacious, it has also furnished anotller and most 
oonyincing .proof for the ellioncy of the serum. Wbereas the conditions of the 
patients were originally the SBme on both sides, tbe results were different, . on the 
whole, and in the details, and the differences were not irregular but governed by a 
Inw and mus! logically be ascribed to the one new factor that was intentionally 
introdnced on tbe one side, viz., to the serum treatD)el!t, .. 

Practically, tbe oup:ome of the analysis is important in two directions. It is 
obvious that a Hindu male with contiguous buboes, all other -conditions equal, will 
haye a worse proguosi. and will require Il1rgBI' doses than a Native Christian mnle 
with a single inguiDal bubo. 

There i. nothing more to be said abont the alternate treatment, and we have 
only to mentiou that l'our selected cases were treated with the sernm in June, 1899, 
lit the Arthur Road Hospitol and had one recovery, wheroos the 14 remllining 
potien!s hod two recoveries. 
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We turn now to the Modykhana HospilAl, where in February last an atteinpt. 
was made totreat patients alternately with the Berum. Owing to the pressure of 
work lind the great distanoe of the hospibl from the laboratory at Parel the under
signed were unable to visit it in order to control the carrying out of the experiments 
which '11'08 entirely left to the Medical Office~ in oharge who bad reoeived the 
necessary instroctions. • The results are Been from the fQlIowing'table :_ 

0 

Modikhana Hospital '6th Jannary, Number of 
Died. Recovered. Percentage of 

to 27th Febr.a". 1900. ' patients. Mortality .. 
• 

. 
Seram ~atienttJ ••• ... ... ... 66 54 12 81'81 

0 

Control patient,. ... ... .. . 66 48 18 72'72 

Doubtfnl ........ • 
.. 0 ... ... 43 32 1l 74"41 

-
Although the failure of the sernm treatment might have been merely due tD 

the distribution of the patients, it Beemed strange, and stranger still, the large
number of doubtful cases. 

A minute iuvestigation elicited the following facts :-

(1). That 21 oUhe so-called doubtful cases were undoubted oases ofbubonio 
plague, with buboes either cn admission or developing buboes in the 
hospital and that the greater part of the others were either suffering 
from plague pneumonia or showed other undoubted symptom. _ of 
plague. These cases were, for varions reasons, some throngh inadver
tance excluded frDm the alternate treatment. 

(2). That tae serum treatment was neither always begup in proper time nor 
continued regnlarly 0 • 0 

(3). That the .loses were insnffiaient, the average quantity ofsernm used for 
a patient having been 55 C.C. against 100 c.c., 8S give>\ in the instruc
tions. 

(4). That the total quantity of serum put down as having been injeote4, was 
• in exoes& of. that actually supplied to the hospital. 

o 

It appeared, therefore, that the alternation 1ms frequently and arbitrarily in
terfered with at t.he Modikhana H03pitlll; that the Berum was administered iu a 
manner' and in doses by which curative results could not be expeoted, and that the 
registration of important items was defective. The proofs for these facts and the 
oonolusions drawn from the facts were submitted to Lieutenant-ColoneIJ. S. Wilkins, 
Speoial MedionI Offioer, Plague Operations, who, after examination,conourred in the 
opinion that the experiments, as oooduoted at the ModikhanB:. Hospital, were value
loss and Dot to be inclu~ed in the statistics of the altemate treatment. 

klix patients were t.reated with the serum at the Parsee Fever Hospital by 
Dr. S. Nuriman, tile Medical Offioer inchllrge of it, two of whom recovered. Eight 
patiellts, treated dnring tile same period without serum, had also two reaoveries. Dr. 
S. Nurimun stated that all the cases were equally severe, and added that from th& 
fow observations he oml infer with certainty that the serum treatmentyrolongs life. 

1',' 
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, 'ren patients were treated in private practioe and hail four recoveries. Except 
one, the easel were all of the third or fourth day of illness and all were very severe. 

After having rendered a full aocount of the patients treated during the last 'Offi
oial year. we shall bring ip conolusion thestatistios of the serum treatment since 
March, ·1898. except tho"" of the ModikhauB Hospital. aud also other recorda ne'ces
IIIry for comparison. 

. Number Pucent .. 
Period. 'Hospitals and Treatment~ of Died. Reoo ... ~ age ot 

private praciiee. patienb. ered. morta~ 

Ii~y. 

,I· IL_~. 880 19f 146 61'67 I ed pati.nts. 
Matoh 1898 ~ 810t Ar.hur Roed , ' • of O."'ber 1898 Boapital. { 

ttl I ml and 10' F.bruarr. I Ordinary treatmeDt, ., 1,167 80'71 
'" 810t April l moinlng pat! ts 1899. .. l·n • 

. . Ma .. ~. Hoapltal. Urdinary treatmeDt ... \ 9,9&71 ,,696 1 621 I 80'99 

Jst of November ~ Artbnr Rood OJdiIl&fy treatment, DO 171 JJ2 51 81'SI 
.BolpUai. serum available. . 

1898 ~ 8l,tJann' i 
ar11899. 

Ordinary treatment •.. 1 &67 I .'68\ 1M I Mar.tho Hoopltal. 81'St 

lot of 16.'1. 1899 ~ r r Alternate treatment, ~80 I SI8 ' 16' 88'88. 
Blet of une 1900 aerum pattlnts. 
(Jnlle189ge:r.elud.. [Arthur Road 
.d). 1 Boapltal. 

Alt.mata t .... tm.nt.1 460 S8t I, DS/ 'I9'GII 

l control patients . 

lot of Ma,. ]899} 
. 

•• 810t of 16.0,. Maratba Boapital. Ordinary trea.tment ... 2,599 _.10' '96 80'96 
1900 (June 1899 
e:r:cll1ded~. .. ,._, i~l Dilfe .. n. ~itals S.l'Um treatment. partlyl 60 I 881 171 

66·00 

to alit of June 
selected pauentl. . 

1900. 

.19\ 
Pri .... ta practi ..... Serum treatment, Dot\ U SS U'IS 

; I .1eated patiente • . 

• 
From the' table it appears that on the whole 952 patients were treated with 

the serum, and that the' results have been uniformly in its favour. If we compare 
those during the periods of the selection and alternation we fiud a difference of 
7 per cent. Does that prove a diminished efficacy in the second instanoe? Not 
necessarily so; No direot comparison between the results is possible. The mor
tality in the alternately treated oases is the average mortality which may he obtain~ 

ed by the serum treatment, whereas that in' the selected ca~es i8 B minimum 
,mortality. A compari.on is only possible bet,!een the .total mortality of the 
hospital during the period. of the selection and alternation. 'This oomparison shows 
that the total mOl·tality of the hospiW was I'S6 per oent. lower during the second 
period. From thi8 and from the small difference between the morWity in the 
selected oases' and in 'those alternately treated lind from the c1inioal observatiou, 
we Bre convinoed that the treatmeut as praotised during the 'period of the selec
tion would not bave given a reduction of 11'25 per cent. if the oases had been treat. 
ed nlternalely. This is not due to an improved manufacture. but to the progre •• 
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nmde In, tho ~dDlinia~ratio,!. of, the serum, The p0S8ibili~iOll in.~hil ~ireotiQn, apart 
from thl! ,intrav~non., injections" are by no means ex)!aof!l.ed. We admit that part
ly oot of imposed eoonomy the dosea have not been pushed for some time past as 
fat as might have been done with advantage, D8 further experience haB tmigbt UI. 

Itis .certain tbat with . larger doses more cures could have been'efFeoted. :More. 
over, ij)e serum was u8ually jnjectad in repeatadsm';ll dOBet, whereat in all 
probability one large dose would have been more effective. It might tnm 
!lut that the first dose, necessarily a large one, deoides the queation of life or 
death, and that the subsequent doa88 ale of JittJe value. Bnt experienoe, where 
hnmanlife is conoerned, is not gained so quickly.as' in tbe laboratory. Still the 
increase of the dosos can only be a stopgap, until jmprovelDent is made in the 
manufactul'tl of the serum which mut. be the task of the futnre. That the taek 
is not an impo88ible one, probably nobody doubt.. What we lIIKy hope for from 
an improved mantd'aot1l1'8 and application of the serum hu already been alludell 
to in onr I'fevious report. Tbe results in private practias will depend on' th~ 
promptness with which the public and the pmotitionere will Ijvail themselv88 of 
the remedy. The chief responsibility rests with the latter who' must be qnick 
with the diagnosia, end therapy. The germs of the, disease double their number 
in half-an~houlltheFe is not a 'minute to be wallU!d. Belter toinject 100 patienta 
erronoously, who are not sick with plague, then to miss the injeotion in one who 
is ~nfFering from It. Unfortunately the pmhability of a faulty diagnosiBia infinitesi
mal. In time 0/ an ,pidemic ewry .lDollen and tender gland which cannOt be 
accOtmtad jpr by otAlr obuiou. came. m",t be IooW upon aI I! rnanifutalion of the 
l'laiu. The same axiom holds good dnring epidemics generllllY with regard to the 
oharacteristic ~ymptom of an infeQtioIl, why, therefore. _hould it be otherwise in the 
oase ·of plague? To delay tlje treatment ontil ihe /lase turns out to be severe 
wOllld be even wo~ than to lose time with the diagnosiS. When a man is strug
gling with the 'WIlvea, who would wait in going to the rescue until he is sinking? 
10 II!Ir hospitals. where 5(1 per caut, of the patients die within 48 houn after admis
sion, .the limit of our expec~on8 is more restricted than in privai,e practicel . 

Notwithsbjwiing the lesson of modesty the ,plagns has tangM 88 l"iih regard 
to ,. &tamping it out" by IlIInitapY measures,there may still be sllDle who are as yet 
'Unwilling to dmw the obvious inferenoe also with respect to the ourahlve efforta, and 
who view with IICIIDty satisfaction the 'Promise we are bolding out /lnd esteem alight
Iy the Jesulta we offer. Only 11 pel cent. I Could it be that Such contempt is 
prompted by the comparison with ~he resulia obtained ~y the serum treatment 'in. 
other diseases' There is only one d~e in w hioh the efficacy of aerotherapy has . 
remained Ilnolispnted, although it has heen claimlld for many. What ,then are the 
resnlta, in diphtheria? We have at ~d the latest statistics of the J\lotropolit"n 
Asylome BOIl~. ~ased on many thQ_nd, of. o~rvations, whioh gi"e the mortality 
from diphtheria at 30 per oent. . previous to the serum treatment and 8\ 18 pu cent. 
after its introduolipn. Ouly 12 per cent. I And to obtain this the pioat ,eminent 
scientisG! have be~ working in the best IIqnipped laboratories for nearly a decade. 
Yet the "snits are, oonsidered D8 highly aatisf80tory and the serum has becllme a 
remedy, th, publio and the pbysioilm woul~ be loath to be withont. The percentage 
of the oures is' the ... me in diphtheria an~ plague, bllt ,.hat a dift'erenoll of th,e 
oonditioQS under whioh it has been obtained! There the acouJllulai.ed experience of 
the whole Icieuti6.c world, unlimited means, seleoted horses, sel~d serum, the 
publio fully aware' that time is life, the p,.tients with healthy organs, the 4iaeastt 

of relalJvely .Iow ,IlOUflle and with B mortality of only 30 per c~nt I Again.t it flere, 
mBDufaatur8 aoli. t,r()lltment on their trilll, the hQrsea aeleotAld with regard to their 
COlt. the serum used regardless of ita strength, the patients of the loweot classes 

I in ,lin acl\'1Llloed ,stag~ ,of the diseaso, their vital power und~.mned by previous ow 
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1!ODCDrriDg illDess, the disease 'Ol' a faia'! rapidity 'aBet W1th a mortality of 80 per eellt. I 
Trnly it i. the. case of two.v~ls. the one ateamiD, iII. !DIooth. water~ l'nd ,with a. 
{av01ll'lible "reez'e. and' the other against a hlllTi.&ne alld heavy ...... yet both make 
1h. BlllDe headway: but DaD there he any donbt whiCh one' ,hal the more' powerful 
1'ngines'P We see we. ~~' wrong, it oeMlDot. be the comparison with the results in 
-other diaeosee that makes our 11 per -cent. not. acceptable. Then perhaps the ,oootl 
-are out of ,proportion to the gain f Although to the h1lDllLllitarian such a consid(lm:-
-tion might be "'pulsive, we OIInDut overlook, the niot tbat in 'praotice thIs must 
<CArry weig'llt. aDd w. think it 1II0t withont advantage to discllss the matter from this 
'Point of view. 

With 'the manuc.;ctnre of the Sernm.Bs withaDy~ther m.;';ursOtare. the 
<lost decreases _en ihe outpnt rises. The CCtIt otthe experimenta were _
Sarily disproportionately lorger than the manufacture on all adeqnate acale would 
oe. Moreover, the -COR tlOuld be considersbly rednoed if only snitable patients be 
treated and' a oharge be mad. for the serum in ,those _ 'fhere the patienta DaD 

;OfFord'it.' We think the last point of imporbmoe l'lso, heoa_ the'chatge would 
.do away with iL. impression that ilie serum is still on its trinl. Provided 'he ahove 
.conditione be fulfilled the costa of the msnnta.mIre of the.serum will not heont 
.of proportion to the gain., and we 08n safely .y tbat the results of the sel'1lm 
-treatment of plague. as t)ley are at present" wiU be iIIoceptable also from a peooniary 
Mtandpoint, 

. . • 
, That ,these' results have been obtai;Ded in' Ii relatively short time and urider 

.difficult ciroumstances is:first <If all due'to the liberality and perseversnce of the 
Munioipality aDd the help of ibe G<>vernment of Bombay who provided the meaos 
·for the manufacture of the .. rnlD, f1dld to the insight of their advisers, who, it! spite 
of adverse criticism. never lost 'COnfidence 'in, or interfered with. the conduct of the 
.experiment&. We may be allowed to mentioll speoially Mr, W. L. HaI'Vey. J. C. S.; 

• the Municipal Comniissiooer, who was ever ready to meet ollr ;.,.quirements, ~d to 
him we are moreover mach indebted pereonally for the kind· indulgenqe he ,hal 
always shown to UII, little versed 88 we were in language and official ways. It ia 
due ~ the steady 8Ilpport of tha late Health Offioe,' of Bmilbay,: Col,' T, S, W.air, 
I.MiS.. 'Who haa elso the merit of having done his hest for the introdaotionof 
the prophylactio trelltmtlnt of plague, and to the assiatauoe of Lieut.-Col, J. 8. 
WiJkillll, I.M.S., D.S.O •• Special Medical OJ'Ilcer, Plilgue Operations, one am.ongst 
the few of the medical proCession who tbonght it iooumbent to form an opinion haso4 
on l'ersonai experienoe. It is due to the "Dtiringtioergy of Khan Babndu{·N. H. 
,Choksy, M.D., Hon. Cawa.· of Freiburg; on whOD! the beatment witli, the sel'1lDl 
devolved. '1'hree qualities fitted him best lOr the teak entmated to him; his unique 
.experienoe of plague, his interest in the experiments, and. the scientifuJ apirit in 
,whioh he approoohed the problem.. Although an advo~te of the lJeatment, he 
'WIIS alwajl orilioal. ever on his guant against selr.decieptlon and 8";'1'8,: l1e hIlS 
'Wen deserved the satisfaction of the ~uOO8S/l after the two years' am uo"s work. We 
take here the opportunity to tender olir hearty thanks· to pr. Choksy for hii 
invaluable oollaboration and to hi. assistants, Dr. D. S.Fraser aDd ,Dr. D. C. Setna. 
and the whole staff of the Arthur Road Hospital for the ~. with which' they 
carried out their duties in oonnection with the sernm beafplent. 'Our ,tb8ljka 
are also to all those who have taken interest in. or given aid to, ~ .. rnm treatment 
and whose names it would take too long to.wontlon,. . ' . 

G. POLVERINI, 11,0. 
... )JE YR, II.D, 
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APPENDIX No. V .. 

'Bacteriological Examination of Hospital Cases. . ' 

From the' 6th December 1899'to the 16th of June 1900, 149 e1:amin8tio~ we~ 
made into -the CIISeI' ilf 105 patients. Of tbeseexsmioatioDl 116 were from plagu8-
-a, -68 for relapsmg fever,U for malaTia, It capsules wore taken for aerolQ 

diagnosis, 4, samplee for leprosy and 24 for'various otber diseases: These oxomi:' 
lUItionll' were carried flUt at tbe Plague Researcli" Laboratory, Parel.· 

Plagut. 

36 examinatiooS'wereo lI11Ide In' plague cases, of whicn. 12 were ,uUures frow 
prague Iiuboes, 13 were BIlmplea of poeumoniC expeoto~8tion in plague, • were aga~ 
cultUFeS of blood (taken Iiy puncture of the: skin); 5 were from plague carbuncleJ· 
aod sores and 2" ooltures were from a small-pox case with bnboes.. 

. . 
or the It' oultnre& from bnl>oes, in 8' the plague bacilli' were foood, uenaliy 

lI8SOOiated with orgal\isms from the sorfa<JO oltho ·skiD, or the oooci o( commencmg 
III1ppuration. One of *hUBe in· which the' bacilli were found' was a< oase of" p9Sti. 
ambulans·with hardly-any symptilms besides the buboes. 1n i of"the oultures the
bacilli were' not found rill' 3 of theBe this was due to· t1ie'pllil organisms oeing 
present ill great numbent, and in. the other case I pl'llbalily missed·tliE! glanu, whioh 
W88 small. 2 cultures were ma~p from a small-pox case whioh had bohoesbefore 
~d at the commenoement of thEt :sinall-pox eruption (A.R. 1539), but the' plagu" 
bacillus was not present. 'The qil«!Stion', tlierefore; reli1lLinsd' wIiether (or not) ,the 
bacilli W been preseot and:. had· been' killed bt " the pr_noe of the small-pox 
,.ira .. 

In t1ie 13 examinations of'pneumonio expectoration, the pnemnooococcus was 
fouod ill all bul the plague bacilli in, ouly 3. Tbis was probably due to the other 
organisms present killing the plaglle bacilli in the agar culture,' as in "smear" . 
preparlltiona made, from the same expectorations' • bacillus was seen resembling 
Ihe plague lJaoill... The 4, cultures from blood were only attempted in very sever" 
eosee· Bnd in Dnly one oase was the bacillns found (A.R. 480) in a little girl with a 
temperature of 101l'2, who died in-B·few hQum; The blood was taken from the lobe, 
of the ear. 

&rapnng Fet't1': 

E)f the 63 euminatious' made from· known or _peoted' oases of Relap,ing 
Fever, ;l7. \VllrB blood samples" 8 were samples at blood and moous from stools;. 
and 8 werl! oultores from relapsing feve~ buboes. 

&.nJii :-Ot'the 41 Iilood samples the spirillum was fouod in 25 cases and 
"~ot found in 22. In the cases in whioh the spirillum was not found 11 were 
l\oQutriiI oaseS Bud 'were probalily not. relapsing fever, but wilh the rest the blood was 
taken' when' the temperature was riSing at the lieginning ora relapse. These llIISes 

.how· the unoorb.inty of" finding th& spirillum even' when most expected and in some 
c •• es in whiCh it mlly have beeu founllln a previoln e:taminatfoll. The spirilla were 
found ·to ' be fairly numerous in the blood: of epistasis ofrelapsing fever. In 4 of 
the oli~81 olumping of the spirilla was observed' ; this ooourred just before the crisis. 
In casea where the spirilla were found in large nllmbers(say 8 to 10 or more in a 
field) a fat.l iseue has followed. The nllmber' of spirilla has, as a ruTe, no rebtion to 
the temperature observed, I.g., ill one OBSe (A.R. 1318) a very few spirilla werOo 
found with ~ temperature of 10ti°·4. Another uase whioh ilIllstrates well the want at 
relation between the temperature and the presence of spirilla was (A.R, 2817) where-
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I failed to fhld. aingle spirillum with a temperature of 1050 on the first day of, 
relapse. In some oases with buboes &he spirilla were found in large numbers, e.g., 
(A.R.1596) aud (Mar. 8610). 

In the '8 examinations of blool and mltous from relapling fever etool, (slide 
'lIIears and agar onltures) I failed to find th. epirillum" On oulture the baci!lllS ooli • 
communis W81 oonstant, the oooasional organislD8 being other baoilli, oooot, Y889I1, .!Io. 

Re/apling' FItJeI' Bu6ou-8 oultures were made from the 5 most Iypioal 08l8a 
met with. In no OBIe ..... any bacillus fonnd. 6 of the onltures were absolutely 

.aterile ; in &he other 2 08l8a • few pus coooi were found; in one _ (Mar. U08) the 
I1Il'fnoe of the skin. over' the bubo had been burnt with ,the ~king nut" and the 
pipette probably touohed the skin in takinll the onltUre. The bnbO did not suppurate. 
The other O8se (M.K.6664) had a large indurated bubo, ovor, but not involving, the 
parotid, exaotly reeembling a plague bubo. A few staphylo ooooi were fOllDd 
(pyogenes aurenl and oitreos), but tbe greater pad of &he agar sorfaoe was devoid of 
growth. This bubo subsequently aoppurated (reely. This patient had Ihree attaob 
(or relapses), eaoh ending with crisis, the temperatures riling respeotively to 1040 , 

1080 and 1020.6. . 

Nol6.-Relapaing fever with buboes is no new &hing. In one epidemioln 
Rusaia, buboes were an p)'<lvalent that the 08891 were at Ii,at diagnoaed as plague aDd 
the same thing happened on the outbreak of the present epidemio in Bombay prison 

, wbere the diffioulty of diagnosis W8I great.r, owing to the presenOG of both disease. 
amongot the oommunity. During the maj'll ;part of the present epidemio thell8 
buboea were rare, forming only (roughly) 8 pIIr ClInt. of the 08888 admitted into the 
Maratba Hospital. 'For an Inspection of thelignr8l1 am indebted to &he ooarteayof 
Dr. Dhargaiker. The d iltribution of the bubo •• i. muoh the same 81 in plague; but, 
'as a role (to whioh there are exceptions), &hey Bre Imalle. and mure numerous. 

Snmmarising tbe rell1l1ts obtained in tbese examinations of relapsing fever (but 
remembering the limitation of the numbers) we lind :-

• 

1. The t.mpemture gives no indi08tion of the number of apirilla present. 
ll. Clumping together of the apirilla indi08tes the approach of orisi •• 
8. A large number of apirilla found indicates a probable fatal iosoe to iIIe -4. Few or no spirilla found gives no indication of the .. verity of &he oase. 
II. Spirilla were found in the blood of epiala"io, but not in blood from BloOIs. 
6. The buboes of relapsiug fever case8 examined did nol contain bacilli and 

were usually sterile • 

&MAm Du.gnolil. 

8 blood OIlpsules were taken for the purpose of semm diagnosis. In &he _ 
of 8 Brahmin at the Colaba Hospital the Malia fever reaction W8I obtained on the 
IIlst of February, In another ellSe (Mar. 785) an iooomplate Malta fever re
Botion wa. obtained, meaning that the patient may bave had Malta faver in tha past 
but not In the present illnesa. A little boy (Mar. 3492) gave the typhoid reaotion. 
Two other oases having &he temperatnre oorve, diarrhma, &:0., resembling Iyplioid 
did not give any reaction: these were ad ulls. The otber 8 08188 did not give any 
reaotion. 

Malaria.-14 examinations of blood were made for malaria, which, however, "81 

ouly found io 2 ... es, IIlld whather due to tha dry seaSOn or not malaria did not 
'appear to be prevnlent amongst the hospital cases. Most of the cases were examioed 
on the prinoiple of .. Diagnosis by exolusion," IIlld several were thua b'aoed to their 
oaose ; oHIIBBe cauaBB tubercolosis appeared to he the moat common. One _ wsa 
abscess of tile lung IIlld in one or two other oases simple abscesses formed. 
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LFo,y. , 
There were only four examinations made for leprosy among.. tbill patients. 

A mmple was taken from a tubercle aud one from. the D88al secretion .. both of 
whioh were successful. The latter IUCOess was interesting as the existenoe of leprolY 
baoilli in the IllIIIII secretions is II comparatively recent discovery, and further it 
bas ~een suggested that this is the usual mode of entranoe into the Bystem. The 
other oases were doubtful and did not show the haOillU8. 

VariQl. • 

24 examinations were made from plltieuts with various other dl-. e.g., a 
sailor (M.K.62a5) was sent to hospital as plague with au enlarged gland near the left 
angle of the jaw. due to the .. irritation" of a gum boil. This gland was sterile. 
Amongst the oases' were catarrhal pneumonia, bronohitis, diarrh<1la, &0., examined 
for various reasons, bat generally to olear up any doubt a8 to their infectious nature. 

In &h. ,bon nolol A. S. ,."do for &he Arah". Bood Ho.plta!. 
K. &. II .. the Modikbana ". 
Hal. "" It the Jlarath. " 

, 'rho " .... bon iii .... are tho Booplta! "" ... baro of Ih ...... ol .... 

GEORGE TAYLOR. 

APPENDIX No. VI. 
FROK 

To 
ASSISTANT HOSPITAL VISITOR, 

SPECIAL MEDICAL ~FFICER 
TO THE PLAGlJE COMMISSIONER, 

BOMBAY PRBSIDBNOY. 

Rept of .Assistant BOBpa}al VtSa'tor, Plague Epidemic, lS99~1900. 
1. My duties DB the Assistant Hospital Visi~ were oommenoed on Deoember 

I atll, 1899, and ceased on June lllth, 1900. .' 

The dutiE'S oonsisted in visiting the private plague hospitals. 

At these vislts there was to bellO interferenoe with the treatment of oases,but.the 
IIttention WDB to be coufined to the sanitary state of the hospital. 

The daily returns sent in by the private plague hospitals were to 00 checked • 

. 2. List of private plngue hospitals visited-
Paraee, Parel Rond. 

Do. Supplementary Ward, Frere Road. 
H. H. Aga Khan's, Dont&d Cross Lnne. 
Port Trust, Frere Rood. 
Adamjee Peerbboy, Queen's Rond. , 
Pathare Pral,JlU, Chami Gardens. 
Khatri. Bapu Khotel:ltreet. 
Brahmo Kshatrya, Pinjrapola LaDe, Bhnleshwar. 
Kapule and Lad, 'Frere Rond. 
Bhatia, Frere Road. 
Thakordwar, Loliaua. 
Talegu, Kamatiplll'll. 
3rd Bhoiwada, Bhnleshwar. 
Jain, Pore! Road. ' 
Do. Pinjrapole, Bhnleshwar. 

Bene Israel, Viotoria Gardens. 
Marwari and Jruttipura, 2nd Pinjrapole Lane, Bhuleshwar. 
Iilami N a&devi, N agdevi Street. 
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Petit Mills. 
EmpreBS Mills, DeLisle' Road. 
Narielwadi Mahomedan HClSpiial. 
Cntoh Lohana, (,1jve Road. 
Mognl, Baboola. Tank. 
V. S. Maharaja.h'. Servants; Cathedral Street, Bhuleshwar. 
Sarvajanio, Government HoUse GroundS) Parel. 
Stewnrt Strong's, Colabs.. 
Hindoo Fever, Charni Gar4ens. 

3. When visiting.lt hospital, Its general Banitary ,condition ...... considered, wbile 
apeoial attention was bestower! on the following points :- ' 

(a) The oondition of ilie bedaing, shoots, blankets and oloths of a 
patient. 

(6) Th" ol .... nliness of fioon and walls. 

(D) The providing patients with apittoonsandenoouragingthem, tbrough 
the hospital ussi.tanls and ..... rd-hoys, to expectorate into these 
instead of promiscuously about on the bedding, fioon and walls. 

(el) The limiting of the number of visiton to patients with a view to 
preventing more than two visitonut a time to eaoh patient. 

Co) The calling tile attention of the hospital assistants to dressings, &0., 
thrown about the fioors or out of the windows. 

(I) The disinfeotion of bedding sheets and cloths Used for the patients 
and of other artiole. likely to spread infection. 

4. If there was any cause f~r complaiut, remarks were written in a book kept 
.t the ho.pita! for the purpose. The remarks thus made were seen by the visiliIlg 
physician or managing eommittee, while at my nut visit I ..... able to refer to my 
note and ascertain if that partioular matter had boen put righi •. 

5. In all IBses of oontinued or gross defeot in tbe management of the 
hoapital the matter was reported to the Special MedioaI Officer. 

6. Seeing that at these hospitals the patients were, in the great majority of_, 
admitted for ~ contagious disease, thorough disinfection of all that might be likely to 
convey infection. was. I considered, the moot importent point for oonsideration. When 
first I. commenced visiting the private plague hospit'l!s, I learnt from answers to 
qnestiona I put to the hospital assistants tbnt in mnny 0&981 somewhat hazy ideas 
were held on the subject of disinfeotion. 

In cOllBeqnenoe of this, I drew up lome suggestions as to methods of disinfection, 
and, with the aa'aotion of the Special Medical Officer, had a copy of these sent to each 
prh,,;te plague hospital. 

The following are the suggestions whioh were sent round :-

Very few of the priva~e hospitnlo made nse of the steam disinfectors, the reason 
apparently being the diffioulty of transport. If each steam sterilizing station were 
supplied with a cart that oonld be sent round to the private plagUe hospital in its 
vicinity and oolleot from these the things for disinfection, more use might be made of 
this method cir disinfection. . 

7. Any sugg~stion made was in aU cases productive &f an effort on the part 0 

the hospital &0 carry it into effect. 
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8. The following are some remarks abo~t the ~i~~rent hOBpitals :-' 

(CI) The Empres8 Mills (DeLisle Road), the Supplementary Paraee 
Ward (Frere Road), the Marwari aod Futtipnm (2ud Pinjrapole 
Lane, Bulesh~r), require better direot snpervision. 

(6) There is room, for oonsiderable ,improvement in the Narielwa1i 
Mahomedan and V. S. Maharajah's Servants' Hospitals. 

(c) The following hospitals should be re-opened 011 new sites :-

Telegu. Thakordwar Lohana. 
Brahmo Kshatrya. Catch Lohana. 
Aga Khan's. Islnmi Nagdevi~ 
IIrd Bhoiwada. Mogul. 

(d) The Bapu Khote and Petit Mills Hospitals I never found oontaining 
patients: the former, I think, onght to re-opel! on a new site; the , 
latter should be an exoelIent little hospital from its appearanoe. 

(I) The remaining hospitals &re, I think, lIllffioien~ suitably situated. 
All of them were well managed, but the number of patients treated 
&t the different hospitals varied oonsiderably. 

(f) 'Espeoial praise iI, I think, due to the Hindu FeveJ.; Hospital, the 

Sarvajanic Hospital and the Stewart Strong's Hospital, Colaba. 

Co) Three of the Munioipal Hospitals were also visited, viz., the M ahim, 
the General Mahomedan (Northbrook Gardens) and the Zullai 
Sunni (Ripon Road); the last. of these was visited twice & week for 
the purpose of disoharging patients. 

9. As reg&rds the advisability of the existenoe of private plague hospitals, 
my opinion is at present the following :-

So long as & oommonity that maintains a private hospital is ready to receive 
advice whioh they are willing and able to effioiently carry into effect, and profided 
the hospiinl be suitably iituated, a private plague hospital is a means of ohecking the 
Ipread ofinfection and & eervioe to its partioular oaste, or community, for the many 
llointa of infeotion are brought to a foons, &8 it were, at one poiut, and the infection 
is here smothered. 

When, however, advioe given is not, or oannot be, effioiently carried into effect, 
the reenIt is the removal of infection from one locality to another witliout its 
beiug smothered at the l~tter, 

Therefore, enconrage the starting and carrying on of suoh private plague hospital., 
III are both willing and able to effioiently follow the advioe given. • 

10. It remains to be seen whether those living in the vioinity of plague hospitals 
lire more subject to infeation tban others not 80 placed. The part played by rats in 
the spreading or plague infeotioll makes one think that Buoh a thing is possible and 
even likely. The reports of the various District Pl&gue Officers might throw some 
light on this matter. ' 

I have the honor to rem&in, 
Your most obedient Servant, 

E. L. HUNT, 
At present Inspector of Inocnlation, 

Formerly ~tant Hospital Visitor, 
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METHODS OF DISINFECTION. 

Suggestions to medical offioers in charge of private 'plague hospitals, Bombay. 

(Sd.) E. L. HUNT, 
Assistant Hospital Visitor. 

DISINFliJCTION. 

Clothing and Bedding. 

1. All articles of little value, burn. 

2. Bedding, Blankets, Clothing, Mattresses, (take out hair or wool or 
feathers, and loosen them before pisinfecting) in Steam Sterilizer. 

1 sleam sterilizer at Modikhana. 

1 " " " North brook Gargens. 

1 " " " N ariel wadi. 
1 .. '1 " Arthur Road. 

3. Failing (2). burn . 
I. Failing (2) and (3), boU for 1 hour and wash well with soap Bnd water. 

S. Fail.ing (2), (3) and (4), soak for 24 hours in any of these 

(1) Carbolic acid, 1 in 20. 
(2) lzal ,. 1 in 20. 
(8) i oun~e perchloride of mercury. 

1 ounce of hydrochlorio aoid in 480 ounces of water. 

DISINFECTION. 

Room. and Furniture. 

Fresh air ~nd sunlight (open doors and windows and remove tiles if possible). 
Lime-wash Boors and wnlls. 
Wash furniture with solution of phenyle or chloride of lime (1 in 100). 

DISINFECTION. 

E,..r.ta and Di.charg ... 

(From bowels. bladder, lungs. abscesses, e~.) 

1. Shonld be well mixed with 1 in 20 oarbolic aoid 
bour and finally burnt or buried or thrown down oloset 
ftll8hed with water. 

and left quarter of an 
which should be well • 

• 
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HusjXtaf .M / Uti ./l,af'tl'3·u: f7~~ . PrI"Uwas du.ra.b4"-,, 2 eia!ls, Hus;n7a/_¥i 111.7 ./l,aftU'Su: :?ta.?ue/. Prevu-as dUra£ww,/ ti'ay_ 

,Sex:: AfaLe-, ~e: 2~ auk, :Yc.itk. OccupalfQn-: ./Jd,ourer. ,Sex:: .M<:dv, ~e-: /j', CtUu,: ft!A.rut,a7V, Oceupal~, ./l,,:den.l. 
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