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STATISTICS OF INOCULATIONS WITH HAFFKINE'S
ANTI-PLAGUE VACCINE,

The experience of plague and measures for its management acquired in
Bombay during the past three vears has demonstrated that the ordinary means
used for * stamping out* the disease have not met with the success hoped for., It
appears to be a fact that, in a large town, once the disease has taken root, it will
re-appear year after year, and that its virulenee will, for along time, show no sign
of diminution, as is the case with some other epidemic diseases. If the disease
then ecannot with certainty he “stamped out,” the only other resource left is to
try to render tha people of the infected town immune to plague, so that, though
living with the cause of the disease all round them, they may remain free from
attack, It is only necessary to refer to the effects of vaccination for small-pox,
to make it clear that it is not impossible to immunise a population, so that,
though the exciting cause of a diszase may exist in nature all around, yet cases
of that disease are comparatively rare. It isa well-known fact that diseases,
such as small-pox, typhoid fever, cholera, &e., appear as a role only onee in the
same individual, and a person who has recovered from an attack of one of thess
has the comfortable conviction that in all probability he will not suffer again.
He or she has become “ immune ” to that disease, The ecanses of immunity are
not yet properly understood, and several conflieting hypotheses have been
advanced to explain the matter; all of them extremely complieated, and none
quite satisfactory. Thisis not the place in which to argue for one or the other of
these, nor is it necessary to enter into a discussion of theoretical considerations.
What is attempted in the following pages, is to set forth in an unbiassed
manner the results following on a practical agpﬁcation of anti-plague inocula-
tion to various communities throughout India. The figures themselves are
placed before the reader, and a sufficient account of the methods used in their
collection is given to enable anyone to judge for himself of the effects actually
produeced, and as to the trustworthiness or otherwise of the statisties,

As the results of three months’ labour at the life-history of the plague
bacillus, Haffkine informed the Government of India, in a letter dated
16th January 1897, that he had been able to prepare an inoeulation fluid, which
promised, on the analogy of the results obtained previously by Pasteur in con-
nection with anthrax and rabies, and by himself in the case of cholera, to
produce in the human organism a considerable resistance fo plague. The now
well-known effect on human beings he deseribed from its action on himself, as
he had been inoculated witha dose which turned out to be 4 times stronger
than that now fixed as the standard. Shortly afterwards, 77 leading citizens of
Bombay were inoculated to demonstrate publiely the complete harmlessness of
the operation. The _Erelmmtinn of the prophylactic is detailed in the Brifish
Medical Journal for May 1897, and the Indian Medical Gazette for June 1807,
and though many improvements have since been introduced in its manufac-
ture, the principles ag therein laid down, remain unaltered. The first trial of
the prophylactic on a plague-stricken community was made in the Bombay
House of Correetion at Byeulls, Plague broke out there on the 23rd of Janu-
ary 1897, 9 attacks with 5 deaths occurring between that date and the 29th
of the same month. On the 30th of Jannary, 6 more cases, of which 3 proved
fatal, occurred. In the afternoon of that day inoculation was offered to the
prisoners, and about balf the population of the jail volunteered. Three of the
inoculated developed plague the same evening, and all of these died. These
cases manifestly had plague in their systems already—in fact, one actually
had a visible bubo at the time of inoculation—and are therefore excluded from
the following table of results obtained in the two groups of “inoculated " and
¢ uninoculated . 'The difference hetween these two groups began to be mani-
fest within 24"hours of the time of inoculation, and continued till the close of
the epidemic.

Ed42=1



Tates. Classifientions Dhaily strength. Chaieg, ‘ Dathe
_ Mrcaacatutedih 2l 177 2 1
1st du'j' ] { Inoeulated ... e 151 i 1 1]
& . i Uninoenlated e [ 1 1
e A e L e s 150 | 0 o
) T et | BT my g e e
1 !

A d { Uninoenlafed I3 7 i 1
drd day : 1"{ Inoculated ... weel 146 ! 0 0
5ih |\ § Uninoculaled i 171 | T I
R I Inoculated ... 146 | 0 0
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| ]
: Uninoenlated o 163 -} I
Gty " U Tnoculated ... e 146 . 0 1]
1I - —— - !
- ; Ueinoeulated “.E 152 | & | yi
i Sy 1 | Inceulated ... 146 ; 1 I 0

Thus in an average uninoeulated p.:}'pu]a,fiun of 172, there ocourred 12
cases, with 6 fatalities, while in an inoculated group living in exactly similar
circumstances, and averaging 147 in numbers, thers were only 2 attacks and
no deaths at all,

This result, having become known, naturally encouraged the inhabitants
of Bombay City to apply for inoculation in large numbers, and during the
course of the season of plague prevalemee, ie., up to October 1807, altogether
8,142 persons were operated on. The following table shows that those invcu-
lated belonged to all castes and ages:

Sex and dge distribulion, | Raee distribulion,
Mult' M1e5 wEa ren mEE 5‘,259 PﬂmeE awn aea T awe 3’41{'
| Brabmins e e 208
Kshatriyas i i i 4588
s» Temales ... i v 1,668 Vaisyas,.. s ass o 219

| Sudrasz ... o e 805
| Other Hindu Castes ... 339
Children of 10 years and under, 1,079 | Mahomedans ... e wea LATS
| Europeans ... S
| MNative Christians i s 414

Unclassified ... e 188 | Tews s o o e 84
Japanese s e 2
Unelassified ... e . 135

In this early period in the introduction of inoculation, it is proballe that
cases of plague appearing among those inoculated were promptly reported to the
Laboratory staff, as the whole medical profession in Bombay were watching its
effect with the keenest interest.

The reported number of attacks and deaths among the 8,142 inoculated
persons may therefore probably be taken as fairly accurate. Eighteen cases of
undoubted plague were thus reported and investigated by officers of the Labora-
tory. Of these 2 died and 16 recovered. The two former were ascertained
to ﬂzwe had the signs of the discase on them at the time of inoculation, and
therefore may be left out of account, as the operation does not profess to be
curative in this sense.
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These encouraging results have since been confirmed by numerous ohszerva-
tions made in plague-stricken localities, and a short account of the prineipal
operations will now be given, The instances chosen are those in which the
figures given may be regarded as reasonably accurate, and in certain cases per-
feetly so; and where the groups of inoeulated and uninoculated were living in
similar and therefore comparable eonditions in each case. Wany other com-
munitiesin various parts of India have been operated on (as many as 1,628,606
doses having been issued from the laboratory up to December 1900), but owing
to various causes, aceurate observations were not obtained. In all cases without
exeaption there has resulted a striking reduction of plague mortality, and also
a markedly favourable effect on the case ineidence has been produced,

1. Morg.—In the middle of March 1897, in the village of Mora to the
south of Bombay Harbour, in Uran Munieipality, with a population of about
1,000 inhabitants, 419 were inoculated. Only 7 of these were attacked by
plague, and all recovered. In the uninoculated portion of the population, ac-
cording to information furnished by the local Parsis, 26 cases occurred, of whom

24 died.

2. Daman—This town, situated in Portuguese territory to the north of
Bombay, and in constant communication with it by sea, was affected in February
1897. The infection is believed however to have been brought from Bulsdr, or
by sea from Kardchi, as cases were first reported among arrivals from the former

lace, and in the fisher community who were in close connection with sailors
rom the latter port. By the end of the month a considerable exodus had taken
plage, and by the 30th of March, when a cordon was placed round the territory
by the Bombay Government, it is estimated that 2,000 of the inhabitants had
fled. The disease reached its climax in the middle of April, when as many as 80
corpses were buried in one day, began to decline towards its close, and became
insignificant towards the end of May. After the closing of the cordon round the
town the population remained stationary as regards immigration and emigration,
The original population of the affected villages of Daman was 10,200, but as 2,000
fled before the elosing of the frontiers, and 670 died of plague before the inocula-
tions began, the figures to be dealt with are thus reduced to 8,230, The inocu-
lations began on the 23rd of March, and were performed in 3 series on the following
dates, 23rd to 26th March, 17th April to 2od May, and 21st and 25rd May,
Altogether 2,197 persons were operated on in Daman up to the date of the in-
vestization, carried out in the end of May 1897 by Major Lyons, I, M, 8., Pre-
sident of the Government Committee for Investigation of Bubonic Plague in
Bombay.

The results obtained by a careful house-to-house visitation and classified by
. periods were as follows :—

Note.—In tha following tables, the toial nombers shown as inocnlated are progressive, i.e.,
the nombers for the second period includs those for the first peried ; and thoss for the third period
include the nnmbers for both first and second periods, Deaths aro of conrse deducted in each case,
The number of cases of plagne among the onincculsted conld not be ascertained.

_ ! [#OCULATED. Mot I50CTLATED.
E. I VR S i i 2 b
Iy E

*ﬂ Orperatars. | Mumbera. Cases, | Deaths. tﬂ:‘l;tﬂ? MNumbers, | Deaths, ﬂ“‘:\?“ﬂﬂ'

"'E.“?« _ - Mortality. | | Mortaliy.
|

afl e P == =
= E Dr. Kalapesi ... 846 177 8 0-4 \

e |

o R R T ) B

& | i

s Total . 107 23| @ b 058 | 7,213 | 716 1 99

| | ] I

Dr. Poiares used the same vaccine as Dr, Kalapesi, but gave smaller doses,
so his results were not so good, If the 1,017 {noculated hod suffered in the
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game proportion as the uninoculaled, they should have had 101 deuths instead of
6—a difference of 9406 per cent,

| IHOCTLATED, ¥or IX0CULATED,
! ok 2
i | | Purcentage | ! Percentage
= Operators. Fumbers, | Cascs, | Denths, of Mumbers, | Denths, | of
= | El.lur'l.l“!;'. 1 Hlﬂ"l—l-“‘trr
= | e i) i |
- O i | ‘ l
= = 1
[==] i : | |
= i Dr. Ealapesi ... el 1,872 g2 | 15 13 | |
LIy : | Ii |
= | Dr. Poares ... J 267 12 | ) 33 | |
B : [ j
| | i
Total ... 1,639 64 1 27 16 5,869 | 674 11

The vaceine nsed for the second series was much weaker than that previounsly
employed, as the laboratory was unable in this initial stage to meet the increas-
ing demands Which arose on all hands, The results obtained therefore were
less successful as one would naturally expeet. If the tnoculated had suffered in
the same proportion ag the uninoculated, they should have had 188 deaths instead
of 27—a difference of 85°6 per cent.

| | I¥acuLATED. ¥or I¥ooULATED,
|
i Percentage Percontage
= Crperators. | Numbers. | Casss. | Deatbs. of Fumbers. | Deaths. uf
= 1 Mortality. | Mortality.
il DR R I D B ol R
Kt | |
= £ | Dr. Kalapesi ... saey 1808 1 1 005 E F-
&g : .
& |Dr. Poiares ... . 28| 8| 2| 08 |
| |
_i e | |
; Total .| 2,104 4| i1 014 4643 | 93 2+
| | | | |

If the inoculated had suffered in the same proporviion as the uninoculaled,
they should have had 43 deaths instead of 3-—a difference of 93 per cent.

"Paking the period as a whole, the following is the result obtamed :—
2,197 inoculated had 36 deaths, or 1°6 per cent. of mortality.
6,033 not inoculated had 1,482 deaths or 246 per cent, of mortality,

As many familes in Daman were entirely inmulaﬁgd, and so0 had no unin-
oeulated individuals living with them for comparison, it was found necessary to
compare the whole inoeulated population with all :ulmsﬂ not inoculated remaining
in the town, But if those houses be singled out in which only a portion of the
iphabitants had been inoculated, the following result iz obtained in G2 such

cases .—

; [ R catars E Casen. Theaths, F"iff“",‘i‘frf"
i ———— -— S — = T
|
Itll:!l:tﬂltl}?du. T v w sen 250 50 20 &0
Mot Inoculated ... aes 124 a4 a7 2048
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If the 2560 inoeulated had suffered o the same extent as the 124 wninoculal-
ed, they should have had 75 deaths instead of 20—a difference of 73'3 per cent,

From the above it would appear that uninoculated individuals living in the
same houses as those inoculated are a source of danger to them, and therefore
inoculated people are advised to see that those in immediate contact with them,
(t.e., family and servants) are likewise operated on, Itis just as much a duty
to the publie to be inoculated during plague prevalence, as to be vaccinated when
small-pox appears in the neighbourhood,

A striking illustration of the effect produced by the inoculation of an entire
community is afforded by the history of this epidemic among the Parsi inha-
bitants of Daman. The Pirsi community of Lower Daman numbered 306,
Of these, 277 were inoculated and 29 were not. The following shows the
attacks and deaths in the two groups, No death from any other cause than
plague oceurred in this community during the epidemic :—

Numbers. ‘ Canes. Deaths, PE;E:EE:;I
Inoculated ... e 2T ] 1 0-38
Not Inoenlated ‘o it 29 4 4 13-8

If the inoculuted, who were living in precisely the same social conditions as
the uninoculated had been affected in the same proportion, they should have had
38 deaths instead of only one, a difference of 97°4 per cent.

It should be noted that the solitary case of death among the inoculated
Pirsis, had pain in the groin and fever at the time of inoculation—in fact, was
suffering from plague already manifest,—and therefore could not be expected to
derive benefit from the prophylactic.

8. Lanowli—A swall hill-station and railway d&puf:. at the top of the Bhor
Ghat was the scene of the next demonstration. During the season, i.e., April
and May 1897, plague first appeared here, and about 20 cases ocourred ; then the
disease subsided, but only to re-appear in epidemic form afier the onset of the
monsoon, at a time when, owing to the departure of summer visitors, the popu-
lation numbered only about 2, 000. Operations were begun towards the end of
July, in C and D Wards of tlle town, these having hﬂ,rt chosen by the loeal
Plague Committee for trial. A census having been made, noculations were
hgrrun on 24th July 1897, and continued daily, as opportunity arose, among the
frlendb and neighbours of those attacked. A daily house-to- huuse. lnspect.mu
was kept up in “these wards for weeks after this, and the figures given below
show the result obtained.

Tahle showing the incidence of Plague in € and D wards of Lanowli in
1897. Dm.s showing no ocourrences are omitted :—

e

—

r UNIX00TLATED, INOCTLATED,

Date, , - - -
|1’npn1nti=m.. Cases. | Deaths, I'upul-t'mn.l Cases, | Deaths,
| |

o4th July 1807 .., TI1| 4 4 A5 | e

“5th o, | 636 | 5 | 5 116 |

26th do. s 821 | 4 3 126" |

27th  do. o 2658 2 o 175 |

28th  do. i o444 | 3 & 197 |

29th  do. T 472 | 2 1 266 Af e

80th do. 460 6 | 4 276 —_

2lst do. 430 a1 2 200 1 1
1st August 1897 ... 305 | 8! i 328 | 3 o
2nd 0. R 378 8 | 5] 242 | 3 1
3rd  do. T T 1] W 368 | 1| ea
dth  do, % (RS TT RIS SEeT B
-5tlh dﬂ‘- us 3':]1 1 i e EEH | 1 L1T]
Eth liﬂ.. LT TS 32‘] B ! 1 Eh? LEL) E LT
8th  do. 223 | 1| e 870 | ... iy

B 42-2
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UNINOOULATED, | IN0OTLATED,
Dute, -
Papulation, | Cnses. ‘ Dieathe. Population, | Cases, | Deatha.

- — e 4 e e e e [ e | el | — =1y  ——
Oth Aupruast 1327 ... 322 1 | 1 l ain
10th  do. eni| o iR | prLi e
11th  de. 319 1| 1 370 5
12th  do. 318 1 | | 3ol 1 1
13th  do. e 216 1 1 350 o
1éth  do. ol [T 1 ‘ IR g | R
17th  do. .| 814 Tl e N BRI /) B
19th  do. il esyy T | 370 1 1
S0th  do. ] [ S 1 g 5o | .. 3
22 fll:l Igﬂ. P-‘E 3‘11 E | 5 3“1} Baa wan
28rd do. el L (| (R 360 1 1
26th  do, 305 | 1| 1 a8 | ... i
3rd September 1837, 904 TTa| L TR (e e
4th  do. - 803 1| W 1T Nieraelll M=
Gth  do. - 302 k|| T (R ) (e
7th  do. 1 (1) 3 3| 868 ..
13th  do. 208 1 1| %851 ..
23rd  do. | 297 1 1 | 38| ... i

Taking the average daily strength of the two groups and comparing them, it
is seen that 377 uninoculated had 78 eases with 57 deaths, while 323 inoculated
had 14 cases with 7 deaths. If the inoculated had suffered in the sume proportion
as the uninoculatled, they ought to hape had 49 deaths, instead of 7—a difference
of 85°7 per cent.

4. Kirkee —Plague broke out here in the artillery cantonment, situated 4
miles from Poona ; and the followers of the four batteries stationed there suffered
severely. These men were living with their families in lines on a sloping plain,
under Military discipline, and in cireumstances far superior, in a sanitary sense,
to those of the average villager. When the disease appeared the lines were
isolated, so that none could enter or leave without the knowledge of the Military,
A special hospital was erected close by, where all sick persons were sent as they
were discovered by the search parties of European artillerymen, who visited
each house thrice daily. It is therefore probable that all cases of plague were
Emmptljr discovered and removed to hospital, and in each case the usual

isinfection was thoroughly and systematically ecarried out. Yet, in spite of all
this, it was found that, in those not protected by inoculation, one out of every 6 of
the population was attacked, and 2 out of every 3 attacked, died. The epidemie
was therefore a severe one.  The population of the lines numbered 1,530; and
out of these 671 volunteered for inoculation. At the close of the epidemic the
plague hospital admission and discharge book was examined, and compared with
the register of those inoculated, when the following result was got. The
population operated on being under Military discipline, and confined to their
lines makes the accuracy of the figures undoubted.

N amibera. Cados, ‘ Deathe, Pﬂﬁf::‘iﬁff
Inooalated 671 gl 17 25
Mok innralatadil b 850 143 | 98 11-4

Here, then, is seen a ’tmd{ of people divided into fwo groups by the fact
that one had undergone inoculation and the other not, but differing in no other
way, reacting towards plague in such a markedly different manner that the eon-
clusion is forced on one that the inoculation must be the eause. Seeing the
absolute similarity of conditions, the 671 inoculated should have had proportion=
ately 112 cases and 77 deaths if they had remained as susceptible to the disease
ag their uninoculated brothers, sisters, parenis, wives, husbands, children; but
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instead of that they had only 32 enses and 17 deaths, or a reducton in the death-
rate of 779 per cent. This death-rate would doubtless have been still further
reduced but for the fact that a very much weakened vaccine had to be used,
owing to the demand having got beyond the resources of the Laboratory at that
time.

5. DBelgaum.—Plague cases began to appear in Belgaum—a town of
40,700 inhabitants—in October 1897, 5 deaths being reported in that month.
In November 111 deaths occurred, 156 in December, 226 in January, and 50 in
February 1898, after which an insignifieant number of attacks took place, till in
May the epidemic ceased. The 26th Regiment of Madras Infantry were, during
this period, living in lines close to the Cantonment and City, and suffered simi-
larly. The first reported case among them took place on 12th November, when
Sepoy 2224, Govindaswamy, was brought to hospital and died the same day.
Next day another sepoy was attacked and also died. On the 15th a drummer
was seized, and on the 17th the disease appeared among the followers, By the 21st,
13 attacks had been reported from the lines, 4 of these being among an.zlpays.
On the 22nd November the eompanies most severely attacked were moved out
into camp, and by the 28th the whole Regiment, families, and followers had left
the lines, These were then disinfected by washing with perchloride of mercury
solution, whitewashing, and removal of tiles from the roofs, During this transi-
tion period 15 persons were seized, 6 of them being sepoys. In the ten days
following removal to camp, 13 sepoys and 20 among the families and
followers were attacked. Then removal from the infected locality had its usual
effect : the cases gradually became fewer, and ceased by the end of the year.
The following table summarises the events of this period, é.e,, 12th November to
31st December 1897 :—

Among Sepoys, 34 cases, with 22 deaths = 647 per cent. of mortality.

5 Women, 20 Pl e RIS _ i
" Chi!d?m} l'ﬁ 1 T g 14 = 5EI25 ar L
i Followers, 8 ,, 5 Aol = AN, 43

Total ... T8 PR B R o

At the request of Major Forman, R.AM.G., Senior Medical Officer of the
Station, an officer of the Plague Research Laboratory (Major Bannerman, I, M. 8,),
was sent to Belgaum, and commenced operations there on 24th December. No
difficulty was experienced in persuading the men to consent to inoculation when it
was explained to them that they would be free to return to their houses in the lines
after being operated on. (General Rolland, Commanding the District, and for-
merly Colonel in this very Regsiment, was the first to be operated on, and his
example, combined with that of the Officer Commanding, and their Medical
Officer, who were all operated on in front of the men, sufficed to eonvince the
sepoys of the harmlessness of the operation, and the only difficulty that then
remained was to perform the operation fast enough., All the men off duty that
day iu the Hindalgi Camp (229) were operated on during the morning, and
allowed to return to their lines next day. Those in other camps and the families
were speedily inoculated and allowed to return also. The return was complete
by the 80th December. A few more inosculations continued to be done up to
6th January 1898 among followers and children, but ther eommunity was prac-
tically completely inoculated by the end of the year, The total operated on
was 1,665, out of a population of 1,746 living in the lines at that date. The 81
not operated on were infants, women far advanced in pregnancy, and the sick in
hospital chiefly, though one solitary sepoy has, up to the present time, refused
to submit to operation.

After this date 2 cases occurred in January, the sufferers being a European
officer and a sepoy, both employed in disinfection work in the town; they had
been inoculated and both recovered. No cases were reported for the next 6 months,
though, as shown above, the epidemic was at its height in the neighbouring
City and Cantonment in January, and the men were allowed freely to go to these
places after inoculation, That this practical immunity of the Regiment was not
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due merely to the disinfection of the lines will be mainifest to anyone studying

the oceurrences during the second epidemic from July to December 1898, now
to be deszeribed. s

The second epidemic in Be]gaum town h{fgan in June, reached its height in
October, and thereafter declined till January 1899, when it ceased. The table
given below shows the number of deaths from plague (the attacks were, of
course, many more, but no accurate figures are fortheoming on this head) report-
ed in the City and Cantonment, month by month, contrasted with the attacks
and deaths in the Regiment,

Dabes: Denths reportad from Mtacksin the | Numbers of those
City and Cantonment, Hegiment, | attacked who died.
Juna 15838, ... R ¢ bt (R S
July M e 215 1 1
August 3 S0 Z 1
Beptember ,, ... a5 i 1
October ,, ... KL G0 4 2
Movember ,, ... ik 275 2 1
December ,, ... Gh 1

From the above it 1= manifest that the numbers attacked and the subse-
quent fatalities in the Regiment kept pace exaetly with the severity of the
epidemie in the neighbouring town, rising and declining with it,  The conelusion
is therefore inevitable, that the same infection that was producing such havoe in
the civil population was equally present in the lines of the military, yet they
suffered in proportion from 10 to 31 times less month by month during the course
of the epidemie. In the City and Cantonment 2,570 persons died of plague, or
1in every 17 of the population, while in the sepovs’ lines, with a population of
1,801, but 6 died, or at the rate of 1 in everv 300 only. It has been shown how
Leavily the Regiment suffered during the first epidemie, why, then did they not
again produce cases to the same extent during the more severe second visitation 2
The only measures taken by the authorities were, placing the Cantonment and
City * vut of bounds ” for the troops after 4th July, and disinfection of the few huts
that became infected, But both these measures had been taken in the first
outbreak and had proved totally inadequate to stay the ravages of the disease,
until the men were removed from the infected locality, A very practical answer
to this question was given by the sepoys themselves, who volunteered to undergo
a second inoculation, which was duly carried out during July and August.
Practically no one was left in the lines unprotected by inoculation, so that a
comparison eannot be made with an unprotected population living in precisely
similar circumstances as was possible in the first experiment in the Byeulla Jail,
for instance, yet, in the opinion of the sepoys and their officers, thereis no doubt
that the inoculation saved them. Nine out of the 12 cases of plague in the
Regiment occurred in the persons of inoculated people, and 3 among non-
inoculated. Of the former, 6 recovered and 3 died, among the latter all died.
The history of the 3 un-inoculated persons is interesting. The first case was
that of a sepoy who was believed to have already suffered from plague in the
first epidemie, and who was not inoculated on the presumption that he would
]smve immune. From a study of the history of his case as recorded in the
wospital case-book, it appears probable that a mistake in diagnosis had been
made, during the hurry and stress of the first epidemic, and that the man
had not suffered from plague previously. The second case oecurred in the
person of a sepoy’s wife who I‘:a.t]l just joined her husband and who was attacked
before she could be inoculated. The third was a European Officer who probably
trusted to the comparative immunity of his race, and had therefore owitted to
protect himself,

6. Major Forman's statistics,.—Two very striking instances brought to notice
by Major Forman, R. A, M. C., Senior Medical Officer at Belgaum, may here
be stated, The men of the Army Hospital Corps, with their families, numbering
83 individuals, were living close to the European Military Hospital under con-
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stant supervision. All but 8 of them submitted to inoculation on December
23rd, 1897, and the following shows the incidence of plague in the two groups - —

FPopalation, Casea, Deaths from Plague,
Inmu]ntved. b as w5s 20 Fanaan T
Not inoculated ... .. 3 2 2
|

In January 1899, when a third epidemic of plague visited Belgaum, this
group of persons, who then numbered 84, were inoculated again, 7 excepted, with
the following result : —

Fopulation, Cases. Denths from Flague,
Inoculated in 1899... e i 2 a
Ingeulated in 1897 but not
lgﬂin il'l. 13&9 EEE [(TT 2 BEE s EE
Mot incenlated ... a 1 1

As these people were living isolated from others, and under daily medical
supervision, errors of diagnosis are practically excluded, and the results record-
ed may be taken as accurate,

The second instance noted by Major Forman is from his own compound,
being from the body of his private servants and their families. They were all in-
oculated, with the exeception of Govind's child and Rajah, on 23rd and 24th
December 1897, and the following are the details of events up to August

1899 :(—

|
Names. !Whht:';h';:fm ReMAEES.
Anthony, butler o No. ..| Left Belgaum some months after ; now in Burmah.
Juan do. A No, e
Do, wife e N A ooo| [ Still withtMajor Forman in Belgaum. Have beeg
Do. danghter A inoculaed twice since.
Do. do. Vo e i
Sundaram, chokra ... No, -] Do. da.
Bullock-coach driver... No. i Do. do.
Tt;u:n, cmT: Wil Eﬂ. S
Do. wife ... we  No L 1 :
Bl il A el i All alive in Belgaum. Now cook with 21st Ploneers.
Do. 5 children | o, i
Joseph, cook’s matey 1 No. ... Still alive in Belzanm.
Dusrat, syce ... L N .../ 1 Went to his village about 4 months afterwards.
Do 2 wives ol Mo Present gtate unknown,
Govind, sye .. o N0 -1 Both in Belgaum now and well.
It died of plague in end of January 1808, Was treat-

{Pn:nnta refused to have child inoeulated.
| | ed in hospital by Major Zimmermann, R.AM.C.

Allin Belganm now and well. Her husband, a
Tulsi, sweeper e e asil cantonment sweeper, who was not supposed to live
in the compound, but probably came at nights, was

D'Ch ﬂhild LL L] [T YEE- il-_
|
|

Do, 2 children .| No. .|
] not inpenlated, and died of ue 3 months after,

B $2—3
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|
Names, |th';:'!u:.r .tt“:m: REMimEs,

|
Sattu, gardencr ...; No. .| Btill in Belpgaum and well. This man leet his father,
| wife, sister<in-law, and 2 children from plague.
| None of them, except himself, wera inocalated. He
was living with them at the time in the city.

Puniah do. sl No. ...| Still in Belganm and well.

Madah, washerman ... No. ... Lost his sister and brother from plague some time
. afterwards., They were not incculated, and he was
| living with them.

Rajah, waterman vel  Yea. .| He was not inoculated, threw himself into a well and
[ wns drowned. He was believed to have been
| delirions from plague fever at the time.

Lingapah, tailor - No .--| 8till alive in Belgaum. T.ost his mother and brother
| and brother's wife and children from '[:n'|'l].|‘_-'llr|1-. TI:.E:."
were not inoculated, and he was living with them.

Note—The b Inst nameid lived sowetinmes in the compound and semetimes not. The tailor spomt the day at
Major Farman's homse, but went home at night.

The above may be arranged in tabular form as follows :—

| .
: Populstion, E Casca. ' m"lfl::iemm | Besmanss.
iialtes - BUNCEIHERTS O 40 0 L A ] s
Inﬂ-l:u'latml L Bt L1 T R s aeaEE !
Not inoculated .l 2 &3 =3 | * One was possibly not

| a case of plague (Rajah)
| | { but at the time was
I | thought to he so.

7o Umerkhadi Jail, Bombay —Plague appeared in this jail in the end of
December 1897, Three prisoners took the disease and subsequently died, Then
on 1st Javwary 1898, inoculation was offered to the prisoners, who all, 401 in
number, declared themselves willing to undergo the operation,

It was vesolved, however, for the purposes of demonstration, that only one-
half of each group of prisoners should be operated on. These consisted of groups
of prisoners sentenced to simple imprizsonment or to hard labour, civil debtors,
undertrials, conviet warders, cooks and female prisoners. As each group was
brouglit forward, the individuals composing it were seated in rows, and every
second man or woman was chosen for operation, Two prisoners only, refused to
allow inoculation. No distinetion was made between the groups of inoculated
and uninoculated prisoners; they had the same food and drink, the same hours
of work and rest, and the same accommodation. After this, plague cases
appeared at intervals for a space of 30 days and were distributed as follows,
During this time an almost equal number of releases took place n the two
groups, and the average daily strength exposed to the disease up to the end,
was 147 moculated, and 127 not inoculated :—

Avirage. Papulation, Casies, | Thatls, HKemarks.

————— i a - N

Inoculated 147 i #3 s # The disense was 30 mild in these
cases that the hospital anthorities
were doubiful whether they were
Not inoculated ...| 127 10 . 6 cases of plague,
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8. Undhera.—Plague broke out in this
situated 6 miles from Baroda, in the end

agricultural village, which is
of December 1897, According to a

census taken by the Baroda authorities on 5th January 1898, there were 1,031
souls in the village. Between that date and 12th February, when the inocula-

tious were performed, 76 persons died of
were born, thus leaving 950 persons alive

plague, 10 had left the village, and 5
on the latter date. This is equivalent

to a death rate of 766 per mille per annum, and will serve to show how virulent

the epidemic was. On 12th February
Major Bannerman, Indian Medieal

the village was visited by Mr. Haffkine,
Service, the chief plague authorities of

Baroda State, and some half-dozen local medical men, and by them inoculation

of 513 of the inhabitants was carried

the half of each household inoculated,

inoculate balf the men, half the women
e that a fairly equal prop

and to arran

ced in each division.

out
census papers the whole of the inhabitant

the same day. By reference to the
s were called out house by house, and
this way an endeavour was made to
and half the children in each fnmiII;:,
i

ortion of the sickly looking should
That the division effected was a fair one will be manifest

m the following table, which shows the sex and age distribution of the inhabi.
tants of the 28 houses in which plague cases occurred after the inoculation :—

i

Apes, Tnoculated. | ok inoculated,

| Males 4 Males e

Five years and under ...{ = 13 = 10
Fl'-"m.-ﬂll:‘s we B Fﬂ“:IHIEE e

Between 6 and 59 years in- i;--}'-lﬂil.‘ﬁ- R 1 S 5*{ Males « 18 } L
clusive (| Females ... 20 ) | Females ... 83
[ | Males 39 | Males 1

Sixty years and over ]| = {: } = 3
{ | Pemales 1 J | Females 2

Total .. 71 | 64

An investigation as to the results of the inoculations in Undhera was made
on 4th April 1898 by Surgeon-General R. Harvey, M.D., C.B., Director-General,

Indian Medieal

Dyson, I, M. 8., with the aid of the local authorities of Baroda.

Service, Mr. Haffkine, Major Bannerman, I. M, 8., and Captain

Each houss in

which a plague case had occurred since the 12th Februar » Was visited, and the

occurrences among the members ascertained by persona

inquiry from the sur-

vivors, by reference to the heospital register, and from the census papers, in which
the doses of prophylactic administered had been entered. The tollowing is the
result of this investigation. The plague continued in the village for 42 days

after the inoculations were performed,
Among the inoculated,

(@) There were no deaths from
causes other than plague.

(8) There were no deaths during
the first 3 days after inoculation, the
first fatality being recorded on the
21st, 8 clear days after.

(¢) From the 15th February till
the end of the epidemic there were 8
attacks of plague, of which 8 had a
fatal termination,

and affected 28 families,

Among the uninoculuied,

(2) A child aged 1 year, died of
bronchitis on 21st February 1898,

(6) Three died of plague during
the first 3 days following the inocu-
lation, and are therefore omitted from
the calculations as having been attack-
ed before the inoculations were
carried out,

(¢) From the 15th of February
till the end of the epidemic, 27 more
attacks of plague loceurred, of whom
26 died,

One of the three fatal cases among the inoculated had no interval between

the inoculation fever and the
intervals of 6 and 8 days respectively.

manifestation of

plague ; the others had apyretic
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The events in each of the 28 families were noted on separate investigation
sheets, in which the names of every member present at the time of inoculation
were entered as either * inoculated” or “ not inoculated. »  The geourrences in
each household being entered in each sheet below the names, it was then easy
to compile the following table :—

I8cCTLATED. Nor INOOULATED.

Ward Mo, | House No. L |
| | i‘;.ﬁm 11: ‘ Mumber af | Mumber of Kumber nok | 0 per of | Number of

inccalated in
the family. ] Attacks, Deatha, tha Eacatly, ﬁr.mh.‘ Deaths.

1 2 3 4 b & T | B

=

saw aEE

e el el e B e
et b ) et el e e e

1
1
2
2
1
1
1
1
1
2

LT

[+ r]
:ﬂwu!.p-b&'l—lMFHHNMM'FMHH“HF#MMMHMMF
ot el
.
:

1
2
2
1
2
3
4
3
3
2
3
b
1
1
1
2
1
2
2
&
2
3
1
2
4
-]
1
3

1
1
6

N |
[

(40°E3)

i
| Total ... s | 8 wEE). 64 127 (422 &

The 71 inoculated members of the affected families had therefore 8 attacks,
of which 3 proved fatal, while the 64 not inoculated in the same families had
97 attacks with only one recovery. If the inoculated had suffered to the same
extent as their uninoculated relatives, they should have had 29 deaths from plague,
instead of 3only. 'The proportional number,—29—is reduced by 26, which is
equal to a diminution of 896 per cent. of mortality attributable to inocula-
tion.

The subjoined figures show the number of days which elapsed hetween
the dates of inoculation and the occurrence of a death from plague in these
families. The large figures refer to the number of daysafter the date of inocula-
tion, the smaller ones o the number of deaths on those days :(—

In the inoculabed, deaths book PAce « ¢ « « g v oo a4 s 2 9,12 and 14, .

O TotemlABel yy 7 Togllateiaarat g By b, (BAGTEBY ¢ 109, IO AT 18 16, 1 208, 91, L
g 22t , . . and 42! days after inocolation.

Eight days, therefore, elapsed after operation before any deaths occurred
among the inoculated, while during this time 11 deaths from plague were
registered among the unprotected. The inoculation acted again at once, or at
least within the time necessary for the subsidence of the general reaction due to
the operation, just as it did before in the Byculla Jail.
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The following table shows the ocourrences arranged according to sexes :—

IvocoLATAD, Nor moovLATED:
Kumbers, Deatha. Nombers, | Dexths,
Males 2 £ 3 24 7
Females ... 30 i 40 19
Total ... 71 3 fid 26

1f the population be divided and arranged in 3 groups according to age, we
find that the following was the incidence of plague in each :—

Ages. Population. Number of Cases. | Number of Deatha.
: Inoculated 13 1 1
Five years and nnd-ar{ Not inocolated ... 10 3 3
—r [ Inoculated ot 5 2
Between 8 and 350 { : E
wears, inclusive, Not inoculated ... 51 22 21
- I ] te 1 LR Ii‘ E ELLERLY
Sixty years and over 'I?::Tuﬂrmt:htad .3 : 9 3

From the above account of the way in which this demonstration was carried
out, it will be evident that the conditions approached very nearly the strictness
of a laboratory experiment, and the results obtained may therefore be accepted

with confidence.

9, Khoja Community, Bombay City.—H. I Sir Sultan Shah, Aga Khan,
K.C.I.LE,, the head of the Khoja Community, was one of those who early in the
history of inoeulation was convinced of its efficacy. Acting on this conviction
he opened aninoculation station in March 1897 at Love Lane, where many of
hie followers were operated on, On the re-appearance of plague, he again, on
27th December 1897, opened this private station at Khushru Lodge, Mazagon,
and retained the services of Dr. J. B. DeQuadros to inoculate all who applied,
From this date to 20th April 1898 inclusive, 5,000 Khojas were inoculated there,
and 184 at other places in Bombay, so that a total of 5,184 of the community were
operated on. Those incculated at the time of the previons epidemic (March,
April, May, 1897) are not included in the above numbers, unless they presented
themselves for re-inoculation during the period of the second epidemic in 1897-98.
As the operations extended over 164 weeks, it is necessary to take the ave
number for comparison with the uninoculated portion of the community, and this
is found to be 8,814 persons. In the beginning of 1898 a careful census of the
Khojas in Bombay was taken by order of His Highness, which showed that 9,350
Khojas were in the city at that time. But as a certain number of families had
left the city through fear of plague, a calculation was made from the average
number of deaths registered in the burial book of the Jamit Khdna* for the five
years previous to the appearance of plague, and it was decided that 13,300 should
be taken as representing the total Khoja population. This exaggerated number,
2 more than that found at the census, is taken so as to avoid the risk of increas-
ing unduly the death-rate among the uninoculated, when making the suhse-

uent caleulations. It is found then that there were during this period in
mbay 3,814 (average) inoculated, and 9,516 (purposely exaggerated) uninoeu-
lated Khojas. Between 27th December 1897 and 20th April 1898, there were
184 deaths in the Khoja community. Of these 6, including 2 from plague, were
in those inoculated in 1896-97 and not re-inoculated since; 7 deaths, including
3 from plague, occurred in the 5,184 inoculated, or re-inoculated during the
above period, and 171 deaths took place among the uninoculated.

® The Jamdt Ehina ie the central meoting place of the Khojas, for religions and social gather-
ings, and here & mgimp of all borials in the commnmity 18 hp‘l- by the offivials who perform the

last ritea
B 42—




14

Caleulating from the normal average death-rate during these months among
the community for some years previous to the plague epidemie, it appears thag
one should expect 102 deaths from natural eauses, but as 154 deaths were actu-
ally recorded, it may fairly be assumed that the 82 extra deaths were due to

lague. Of these 82 plague deaths, 3 oceurred in those inoculated hetween 27th
cember 1897 and 20th April 15: 8, 2 in those inoculated during the previous
epidemic, and 77 among the uninoculated. These details were carefully as-
certained by a house-to-house visitation conducted by Mr. Haffkine personally,
by examination of the burial hook at the Jamat Khana, and by the inceunlation
documents in the Laboratory. ‘The distribution of deaths in the two groups is
shown below.

: deaths from Thatha F

aopulatien, plague. u-th;r m::e:
Inoculated... 3,814 3 4
Not inoenlated co L S 0 516 77 04

Admitting that not more than 77 deaths among the uninoculated were due
to plague, and supposing that the inoculated had remained after operation as
susceptible ns before, they ought to have had proportionately 31 deaths from
plague instead of 3 only; or a difference of 90°3 per cent. in favour of the
inoculated,

10, Hubli.—Plague appeared in this mereantile town of 50,000 inhabitants
in the end of 1897, 1t then disappeared for a time, only to break out once
more on the approach of the monsoon.  * The average rainfall between April and
Qectober amounts to more than 28 inches. Under these circumstances, althongh
a large and weather-proof health eamp had been prepared for emergencies, com-
plete evacuation of the infected town-site was impossible, and the attempt to
effect it would have led to the severest hardships and to the immediate spread
of the discase into surrounding villages and distriets,”” It was for this reason,
as Mr. Cappel, the Collector—whose words have just been quoted—remarks, that
inoculation was tried so extensively, being the only feasible measure under the
circumstances. As Mr. Cappel further remarks :—* Inoculation seems therefore
to be pre-eminently adapted for large towns and industrial places at all times,
and in the rains it is, so far as present experience shows, the only method of
staying the disease which can be relied on.”

The encrmous numbers inoculated, and the size of the town itself, precludes
any such great accuracy of figures as was attained in the small village of
TIndhera, for instance, but still the following figures from Captain Leumann’s
Report to Government may be taken as substantially correct. The inoculations
were begun on the 11lth of May 1898, and between that time and 27th Septom-
ber, 38,712 persons were operated on :—

Actonl popula | Plagno P
Dstes, tion of Hubi I‘{umhnm pot | Numbers denths deaths
ns per weekly | inoculated. ipoealatud. | among nob | among
coTnEus, i inoculatedl, inoculated
% - e S I
| Pell from 1 !
11th May to 14th June 1898 T {mﬂﬂu t-uj 44 573 | 2,804 47 1
47,427
‘Week ending 21st June , 47,082 41,494 ! 0,588 23 g
7 SEEh . | 4Tass | soe2 | 8449 29 1
< 5th July |, | 46587 | 88020 | 10517 55 6
. T .| 46518 | 83255 | 13283 34 6
. 19th ,, " e 45, 2410) 29,716 i 15,524 52 T
i 26th = 48,800 24.112 | 19627 100 15
# ond Aug. », | e3707| 203 | 22678 140 16
5 D | 4z7es| 15584 | 27184 | 272 19
- aHEh R = 40 411 10,685 29756 A86 61
= fand, 5 o 30,400 G,367 33,083 471 i1
- 3wk, S 48,210 4,004 34.116 324 28
B, fth Sept. o 38, 482 2,731 35,460 227 34
S 15tk 50 .| 88,408 1,116 | 37.292 138 46
o POph o o 19,142 937 38,205 106 33
i 97th , ] 89,815 603 | 3sms 58 2
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 Disearding the figures in the first row as being only approximate, the a
;npulat—iun for 15 weeks under  Not inoculated ” and * Inoculated ” respectively
as in the following table, where also the occurrences in each group are
shown :—

Average population. D“phth'g-..r:fm EJ?&“A,‘?F

Inoeulated e . 24,831 338 13
Not inocolated ... . 17,786 2,848 132

In other words, 1in ecery 72 of the snoculated population died, while 1
in every 7 of the uninoculated sucenmbed to plague ; giving a reduction of mortal-
ity of 896 per cent. in favour of the inoculated.

11. Southern Mahralic Spinning and Wewving Company's Mill —The ex-
perience in this Company’s mill at Hubli should be an object lesson to all mill-
owners in plague-stricken towns. On the 21st of June 1898 there were 1,173
will-hands on the muster rolls. The table below shows the events as ascertained

at the close of the epidemic.

Population, De;:.hgln:'mm Fn.ﬁ:‘t;ﬁ;::r
Inoculated twice vis e v LD 22 211
Inﬂw]atﬂd Onée ﬂlllj" B o e 53 3 13"?9
Nﬂt inoculated ... aen BEw i 75 20 Eﬂ*ﬁﬁ
Total ... 1173

If the 1,008 inoculated persons had remained as susceptible to plague as the
75 not inoculated, they ought to have lost 203 by death instead of 30 only, o
difference of 897 per cent. in favour of the inoculated.

12, Employés of the Southern Mahratta Railway, Hubli,—These persons
were living in barracks, and in the Railway yard apart from the general popula-
tion of Hubli town. They were under close daily inspection by English officials,
who formed a committee for this purpose, with Dr. Chenal as their medical
adviser. The results given below may therefore be regurded as accurate to a
high degree, the numbers dealt with not being excessive, and the supervision
strict. Inoculation was begun early in Jone 1898, and after its introduction
plague cases appeared on 29 different dates between 11th June and 6th October
of that year.

The aetual oecurrences are shown in the following table :—

Incculated. Fob ingculated,

Dates on which T'?.ﬂ ?'D!“I“-‘.
BeCITrmees h;':'H‘ﬁ'I:"E
happened. Once, | Twies. | Totol. [Attacks. | Desths. |POPUR ottacks. | Denthen | yurd,
June 11 w| 41 0 41 | .. e | 1,794 2 2 1,835
lies 29 o 489 | 235 | 674 | ... | .. (1,243 2 1 1,917
July ] o B85 | 471 856 | . s | 1,063 2 - 1,919

; 9 - 885 G2 | 917 | ... we | 1,083 1 1 1980
- 11 Jeof 366 552 | AT L. | 1,128 1 1 2,048

i 13 wio| 887 | BO7 | 934 | .., we |1,125 2 a 2059
F 14 wef B35 | 608 | 938 . we  |1,120 1 1 2,058
& 19 we S44 | B21 (1,165 | ... 880 2 1 2045
% 20 .. 344 | 821 (1165] ... 880 2 2 2,045
T M .| 344 | 821 1,185 1 881 2 2 2,048
= 22 wo| 844 | 821 (1,185 | ... 882 1 1 2 047
AT o 84| s21l1365| ... | .. | 8861 2 1 2,051
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Tnoculated. HNot Inccolated,

Dates on which i Tﬁm
GECATTORCCE ; I in Htﬂﬂ!
Bappeoed. Once, | Twice. | Total. |Attacks. | Deaths. | PPOIa [jttacks. | Deathe. |  yard,

Aogust 4 207 | 880 {1,177 | ... 262 3 2,039
= 5 | 207 880 [L177 ] . 827 2 1 2,004
Er (i | 297 | 88011177 | .. 827 1 2,004
2 9 o 297 | 830 (1177 | ... a34 2 2,011
> 10 o 215 | 9651180 | 1 T T e 2011
= 12 | 215 | 968 (1,133 | .. 520 2 2,012
i 21 .| 245 | 1,132 | 1,377 2 619 2 1 1,998
ja 22 ] 2854|1146 (1320 | ... 618 1 1,998
= 23 . 151 [1,231 | 1,382 1 B16 | .- 1,087
5 24 we| 224 11,2563 | 1,477 1 B0 | ... 1,997
£ 25 | 21011272 |1.482) ... 516 1 1 1,998
o 26 | 28T | 1,277 | 1,504 2 1 418 -5 yas 1982
g 30 | 292 11,354 | 1,646 1 1 338 | ... ies 1579

September 1 | 842 11,375 11,717 1 261 1 1 1,978
= 21 o Bk 1seT | 1T8Y | . | e 02| 1 1 1,

U-Gtrﬂhﬁl‘ 6 4 134 1:-; 13 |1 '3"? 1 i EEE a1 saw M 1,373
= 9 | 841723 |1807 | o | .. 65 1 1 1,872
Total attacks and deaths wy 11| 2 37 23 i

I

The above table may be summarised as follows; only premising that 2
deaths from plague in the uninoculated, whieh oceurred in persons who were
not permanent residents of the yard, though temporarily living there at the time
of attack, are deducted :—

Numbsern. Attacks, Dieatha,
Twice inoculated e o 5o 990 6 (0:6%) 1 (01
0‘:“."“ 5 amw wes L 27“ 5 l:.l'E%] 1 {&E%}
Mot inoculated ... e P T80 l 856 [46%) 21 (27%)

In the above table, average populations have been taken in each case, as
the numbers present varied on each date when plague appeared; the numbers
inoculated steadily inereasing while those not inoculated decreased corre-
spondingly.

If the 1,360 inoculated had suffered to the same extent as the 760 not in-
oculaled they ought to have had 58 cases and 34 deaths, instead of 11 and 2

respectively.  The number of cases therefore appears reduced by 8103 per cent.
and the deaths by 94'1 per cent.

13, Dhdrwdr Jail—In October 1898 plague appeared in this jail, as well
a8 in the town of Dhiarwar situated in the Southern Decean.

The population of the jail varied from 360 to 380, but on the date of in-
oculation it was 374. Before inoculation was performed 5 cases of plague, of
which one was imported, and 4 in old residents of the jail, occurred, all ending
in death. Affer inoculation of the entire jail population, only one case followed
two days after operation, but he recovered.

14. Broach—A town of 40,168 inhabitants situated on the sea-coast 200
miles north of Bombay. Owing to the advent of plague, and consequent flight
of many of the inhabitants, only about half were found present when a census was
taken on 16th March 1899. The average population for the previous six months
i3 estimated by those on the spot as 27,000, and this number is therefgre adopted
for statistical purposes, in the figures given helow, which are taken from a report
submitted by Dr. Burjorji Sorabsha, the medical officer employed by the Parsi
Panchayat to perform inoculation among the members of their community.
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The table below shows at a glance the events in the two seetions :—

Population, i Casca. Deaths.
Inoealated ... we 1,970 8 (0:3%) 4 (2%
Not inoculated ... 25,080) 564 (2-2/) 460 (1-825)

If the inoculated had suffered in the same proportion as the uninoculated,
they should have had 44 cases with 36 deaths, instead of 6 and 4 respectively.
The number of cases amongst the inoculated appears therefore to have been
reduced by 86°3 per cenf. and the number of deaths by 888 per cent,

Tﬂki‘ﬂ% the Parsi community by itself we find that during the period from

Oetober 1898 to March 1899, they numbered on an average 1,843 persons, of
whom 1,080 were inoculated. The following ocecurred :—
Population. Cabed, Dreatha,
Inoculated ... ... 1,030[ 2 (02%) 1 (01%)
Not inocalated ... ﬂr.si 9 (12%) 5 (0-6%)

If the inoculated Parsiz had suffered in the same proportion as those not
inoculated, they should have had 12 cases with 7 deaths, instead of 2 and 1,
respectively.  Inoculation appears therefore fo have reduced the number of
cases by 83'3 per cent., and the deaths by 857 per cent.

Another community which shows striking results from inocculation is that
of the tailors of Broach. These numbered 225, and were all living in a camp
outside the town, under similar conditions as regards dwellings, mode of living,
ete,, Of this community 90 were inoculated, and 135 remained uninoeulated.
The following table shows the incidence of plague among them,

Population. Cases. Doaths,
|
Tnoculated ... e 20 L] 0
Not inoeulated ... 135E 10 (749) B (44%)

15, Dhirwdir—A town of some 32,000 inhabitants situated in the Son-
thern Mahratta Country, 13 miles from Hubli, and the head-quarters station of
the Southern Mahratta Railway. Plague broke out here during August 1898,
and inoculation work was begun almost at once by the Civil Surgeon, Lieutenant-
Colonel Davidson, 1. M. S., and afterwards continued and practised on a large
scale by Dr. Miss Corthorn, who was sent there on special duty, and from
whose report the following figures arve taken. During the 12 weeks covered
by this report, from September 2nd to November 16th 1588, the population
actually residing in the town numbered on the average 21,088, the rest having
fled to the fields or jungle in the neighbourhood. Of these persons, 2,367 were
operated on once, and 1,864 fwice; while 16,548 remained uninoculated.

The table below shows the incidence of plague among the inoculated and
uninoeulated :—

—

|

H Casa Case
Average population prescat, Cas® Deaths. | . oo e, mortality.

— —

TInoculated s 4281 120 54 | 3049 | 418
Net inoculated ... 16,848 °.100 839 | 64% 80:8%

B 425
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1f, therefore, the inoculated had vemained as susceptible to plague as their
Sfellow townsmen they should have shown 270 cases with 223 deaths, instead of
129 and 54, respectively. The number of cases therefore appears reduced by
52:9 per cent., and the mortality by 75°7 per cent,

Owing to the ecareful way in which the records of the inoeulation work
were kept it is possible to pronounce an opinion on the effect of inoculation on
those actually in the incubation stage of plague, In Dharwir 74 individuals
developed plague within 10 days of operation. As 10 days is generally admitted
to be the limit of the incubation period, we may assume that many of these
persons had already the plague germs in their bodies at the time of inocula-
tion. The following statement shows that the death-rate at no time exceeded that
among the uninoculated population (80'8%) and was generally very much
below this, It is evident then that inoculation of persons incubating plague,
does not do any harm, but on the contrary increases their chance of recovery.

—

i Cases, | Recovarics| Deaths. F‘iﬁﬁ:ﬁ; L

Tnoculated with plague actually developed - ! oils 1 | 200
Dieveloped plague on day of inoculation ... .l 5 3 8 4000
5 ,  within £ days of inoeulation ous) 13 0 4 80-7

” it i) R 7 2 5 714

o » g L R i 19 8 11 578

" S L ; 5 5 [ 160
Total within 10 days of inoculation ... 74 47 i 2y 385

16. Gadag.—A town in the Dhdrwir District of some 23,000 inhabitants.
Plague appeared here shortly after Dhirwir itself was attacked. From Dr
Miss Corthorn’s report of her work there, the following information has been
obtained,

In the 28 weeks from 18th November 15898 to the end of May 1599, whick
is the period dealt with in the report, the incidence of plague was as fole
lows :—

Arvcrsge populstion, ‘ Cases, | Deaths. m;ﬁma. mfﬂ:;.
Inoculated once, 1,365 an 14 | 237 437
e twice, 11,630 161 g9 i 1'-1-?; 42 EE
Not inoculated, 4,63 278 | 216 | 667 | 777

If the 13,004 inoculated had suffered o the same extent ag those not
inoculated, they ought to have had 868 cases wilh 674 deaths tnstead of 193 and
83, respectively ; a reduction of 77°7 per cenl. and 876 per cent. respectively.

17. Belgaum Cantonment.—A severe epidemic broke out in Belganm Town
and Cantonment in April 1899 and mntinuug throunghout May, June, July and
August, In the Cantonment inoculation was vigorously pushed by the local
Plague Committee, who carefully watched and recorded the results, " These are
given in the table below, which has been compiled from the Belgaum Collector’s
weekly report to Government : —
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]
‘Weekly numbers al

i.::m'll:::d. Total Population... 9,543,
Week ending du'ri:r the A Inooulated.
wealk, B Unineeulated, Cases. | Deaths,

B My 199 .| .. o { & MZOI 1| O

28| 10 | 4

10th  do. i . 1l {‘E‘ ,?:m, 17 6

A 2579 5 3

26th  do. = L Bl { B .5;934, 51 | 19

madduelsss .l 2|, {4 R 4| s

,r A 3009 10 | 8

g‘ﬂl aﬂ- - 139 n { B 5'534 32 21

. ' A 3174 1 &

16h  do. e 165 | { B 6360 | 45 | 26

L A 3| 2 | i

23rd  do. L {E 6,295 | 34 19

A 3381 1 2

30th  do. 113 |, { B 61s:| 33 | 22

Tth July 1899 R el 5 [ ] { ﬁ 2’3% .,,? 311

A 43| 4| 1

lith  do. S N 1) { B 5284 | 71 | 50

A 54 fi 4

21st da, - L151 | , { B i’{pgg 51 33

A 6724 4 3

28th  do. o LZ5E |, {5 2,819 | 80 | 36

4th Avgust 1899 .| 1,145 { E EEE&' E: lg
o O R P oL L E

18th do. 546 S,ﬁ?*i*{ﬁ 3’33? g g

25th do. e Only 2 clases and 2 deaths in [the whiole Can/tonment.
1st September 1809... 77 | 8,047 { ﬁ Sﬂﬁg ? [y
o AR TR L

Taking the average population for each of the groups, the following sum=
mary of the above is obtained :—

Parcentage
Casas Deaths, | mortality cn
avirage
popalstion.
Average inoculated population present throughout :
8 P BEsenL oy dumic.} agd2 | 78 40 0-83
Average uninoculated do. do. .. 4,538 506 346 759

If therefore the inoculated had suffered to the same extent asthe uninocu-
lated, they should have had 5637 cases with 367 deaths instead of 87 and 40,
respectively. The number of cases therefore appears to be reduced by 83-8
per cent., and the deaths by 89°1 per cent.

18. Artillery Followers, Belgaum.—Major Forman, R.AM.C,, sends the
following particulars relating to the inoculation of the Native Followers of the
49th Battery, Royal Field Artillery, who since plague broke out have been
under medical inspection twice daily.

These people, numbering 834, reside in lines § mile from the nearest bazir.
Plague appeared on the 31st of May 1899, and between that date and the 7Tth
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of July there were 23 cases of plague with 17 deaths among those not inoculated.
Inoculation was begun on the 5th of June and carried on as follows :—

6th June 1899, 10 inoculated,

17th ,, N ] u
TR L 4
1 R 3
dUth » 42 »”
grd July 56 o
Bl - Gy .
Ir,:.h ¥ i ‘1.9 a
1bth o 23 .

Total 311

Neither attacks nor deaths have taken place among the 311 inoculated, up

to date (10th September 1809), and they are still kept under 'medical inspection
twice daily.

19, Mauritius—The following account of inoeulation work in the Island
of Mauritius is compiled from the report submitted by Captain J. 8. Stevenson,
I. M.8,, to the Director, Medical and Health Department, there, and published
by command of His Excellency the Governor of Mauritius.

The mortality in Port Louis (population 54,000) was above the average
death-rate of the past ten years from the end of Mareh 1899 till the beginning
of November of the same year. Inoculation was introduced in May, but people
did not come forward in large numbers till the end of Jumne, at which fime
plague deaths were numerous in the town. The table below, compiled from
Captain Stevenson's report, relates to the period from 1st July to 30th Decem-
ber 1899 inclusive, © a period which corresponds to the most serious rise in the
plague death-rate and its gradual decline to normal.” The figures cannot be
used as an exact demonstration of the effect of inoculation, for no census of the
population was taken, several thousand people had left the town, and conceal-
ment of cases to a large extent prevailed. Nevertheless, as an indication, they
are intercsting,

e s EE =

Papulation. Plague attacks, Plague deatha.
Inoculated .. 6516 G6 (0-D677) 38 (0-55%)
Not incenlated ... 47,1584 826 (1-75%) TUB (1507%)

If the inoculated had suffercd to the same extent as the uninoculated, they
ought to have had 119 cases with 102 deaths instead of 66 and 38 respectively ;
a reduetion of 445 per cent. in the case of attacks and 627 per cent. in the
case of deaths in favour of the inoculated.

Although in Port Louis, as a whole, aceuracy was not attainable, yet in
certain small groups of persons it was found pessible to observe events so closely
that reliable data are forthcoming.

Mauritius Dock Camp.—In this camp live Madrasis and Indian Musal-
mins brought to the island under a labour contract. They live in a dozen or
more barrack-like buildings placed close together, and covering 5 or 6 acres of
eround. Some of these dwellings are double-storied, but all are dark, ill-venti-
lated and insanitary, and 12 families inhabit each block.

The first case of plague ocenrred on 6th July 1809 and the last on 21st
November.,

Inoculation was begun on 1st July and was rapidly completed, almost all
the people submitting on account of the privileges offered. At the end of Sep-
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tember about 90 of these people went to an evacuation-camp, Up to this time
the following had occurred :—

Population. | Plague attacks. i Flague deaths.
|
Inoenlated 423 | 13 (3-04%) 6 (1:387)
Wot invenlated ... 13 ‘ 7 (53'3%} i [—1!‘3‘1%}

If the inoculated had suffered to the same erient as those nof inoculated,
they ought to have had 228 cases with 195 deaths instead of 138 and 6 respective-
Iy ; a reduction of 942 per cent. in the attacks and of 96'9 per ecent. in the
deaths. By the end of September plague had almost ceased in the vicinity of this
camp, and only one more case oceurred in an uninoculated individual. None of
the inoculated contacts developed plague, and on no oceasion did more than one
case ogcur in any one room. Captain Stevenson remarks on this and says, “ 1 do
not see that this resnlt can reasonably be put down to anylhing but the fact that
these contacts were all inoculated.”

Engrais Mawricien Camp.—* This camp held 70 men and 82 women and
children, Thirty of the men and 6 of the women and children were inoculated in
July, Plague attacked the camp in October and 13 cases occurréd in the firss
fortnight of that month, none of whom had been inoculated. The camp was
then evacuated and its inmates inoculated with the exception of 37 individuals.”

The following fable shows the events both before and after evacuation,
The number of deaths is not reported : —

-

Population, | Flagne sttacks.

|
iy
5l

Pefore evacnation ... 3
Tnoculated ** | After evacoation ... 11 4 (347
T Before evacoation ... 116 | 13 (11:2%)
Not inoculated ... § ‘wfeer avacuation ... 87 | 4 {w-s’}'{f_’}
- |

Of the four inoculated eases, one developed symptoms one day and anether
three days after operation.

Albjon and Colonial Doek Camps.—~In these camps the whole of the
inhabitants werz inoculated, and there is therefore no unprotected population
living under the same conditions for comparizon. It is not then possible to
say what would have happened had the inhabitants not been inoculated. In
the Albion Dock Camp with 500 inhabitants there were 12 cases of plague with
6 deaths, or a percentage of 24 and 1'2 respectively. In the Colonial Doek
Camp with a population of 70 there were 10 cases of plague with 7 deaths, or
142 and 10 per cent. respectively.

Several interesting examples are given in this report of the effect produced
by the inoculation of the coolies working on the sugar estates. The result was
invariably good, and it is therefore only necessary to refer briefly to the more
striking examples.

L' Espérance Estate.—Attached to this sugar estate is a eamp of over 1,100
persons, On October 2nd a case of plague was discovered and on the 5th of
the same month 159 of the inhabitants were inoculated. No more could be
operated on as the stock of vaccine in the island was exhausted. Before the
new supply arrived in the course of six weeks the following had occurred :—

Mopulation. Flaguo attacks. ‘ Flague deaths.
Inoculated ... S H 4 (25%) .! 1 (0-6°},)
Kot incenlated ... 958 68 (7-0%) i 54 (5-6°f,)

B 42—8
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If the inoculated had suffered fo the same extent as the uninoculated, they
ought to have had 11 cases of plague with 9 deaths, instead of which they had
4 and 1 respectively ; a reduction in favour of the inoculated of G3°6 per eent.
for attacks and 888 per cent. for deaths.

On November 17th a new supply of vaccine having arrived, the remaining
coolies were operated on, and the epidemic ceased.  Whereas in the two weeks
preceding the final inoculation 7 and 8 eases of plazue had oecurrad respectively,
in the two following weeks 2 eases and 1 case appeared among the uninoculated
remnant of about one dozen. No more eases have since oceurred there. Two
other sugar estates gave similar results, the disease stopping whenever inocula-
tion was complete.

Shoenfeld Estate.—A case of plague was found here on 15th Oectober.
During the third week in November there were 5 cases, and it appeared certain
that an epidemic was commencing similar to the one in the neighbouring estate
of L' Espérance, On 14th November inoculation was begun and rapidly complet-
ed. The last case of plague oceurred on the 20th November; there had been
10 cases, all ending in death and all among the uninoculatad.

Union ( fiibet) Estate.—Between November 30th and December 5th, 12
cases of plague suddenly occurred, of which 66 per cent, proved fatal. The
whole camp of 420 persons was then inoculated, and no further cases oceurred,
In these two last-uamed estates evacuation was not resorted to.

20.  Ahmednagar District.—The villages dealt with in the following sum-
mary are all situated within a few miles of Ahmednagar, the chief town “of the
district of that name in the Bombay Presidency. The information was compiled
by Mr. F. G. H. Anderson, Indian Civil Service, First Assistant Collector of
Ahmednagar, who submitfed an inferesting report on the matter, which was
published by the Bombay Government., FPlague appeared first in Arangaon, 4
miles south of Ahmednagar, in May 1899, and gradually spread through the
neighbouring villages and eantonment. As the monsoon rains were nearly due,
inoculation was resorted to instead of evacuation, and 5,648 persons were operated
on, out of a population of 11,257 in the affected villages.

As soon as plague appr-'lw{l a complate census of the village was made by
house-to-house inspection by a special staff working under Mr, Anderson’s
directions  Strangers coming to the village were liable to detention, and were
included in the census lists, and no one was allowed to leave on pain of prosseu-
tion, Thereafter a daily roll-call was taken morning and evening, and thus a
complete check was kept on the inhabitants,

The inoeulated were granted certain coneessions, the chief of which was that
they were not turned ouf into camp if cases oceurred in the block or street in
which they lived. As pointed out by Mr. Anderson, this resulted in the greater
and longer exposure of the inoculated to the loeal poison throughout the
epidemic; for the uninoculated were at once removed tocamp and compelled to
live outside the village when a case occurred in their neighbourhood. As
regards the classes of people inoculated, Mr. Anderson says, he “is able in the
case of these villages to vouch personally for the fact that the inoculated, if
anything, belonged to the lower and poorer classes, as, for instance, at Nepti,
whoere the inoculated were almost all Mahirs.”

Two possible sources of ervor are pointed out, viz., (a) concealment of eases
and deaths, and (b) concealment of flight of the people. But “as the inoculated
* were not subjected to the same rigours as the uninoculated, they had less
“ reason both to conceal their cases and to run away ; moreover, it is notorious
“how prompt the neighbours are to call loud attention to the cases among the
“inoculated. Hence, even if we admitted (which we do not admit) that the
“figures might wnlam some errors, those errors would be such as to make the
5 number of the uninoculated population greater and of the cases ﬁmurﬂn%

‘among them less than it really was, and so the error would conceal the full
& thu‘nt of the proteetion afforded by inoculation. As we have'ready to hand
*“the name, age, sex, caste, and all other particulars, and whether he was present
* or not at every day's roll-call, for every inhabitant counted in the census from
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“the day of the outbreak up to the date of this memorandum [24th October
“1899] the writer does not admit there is any appreciable error in these statisties.
“ In some of the villages the number of the residual population at the end of
* the outbreak has been further tested and tallied and found not to throw the
 least suspicion on the records.”

The method of ealeulation adopted by Mr. Anderson is as follows :(—*“ A
““number of protected and a number of unprotected persons live for a day in
* the infected area, and the question is, which eclass shows the higher rate of
“attack and death from plague. If the number iz not the same, as will
“usually be the ease, then we must multiply the number of protected by the
“number of days ﬂ:le:.' have lived in the village, and similarly with the unpro-
* tected : thus the product will give the number of daily units of cach class:
* these units divided by the number of attacks and deaths from plague among
“that class give the daily rate of attack and death as 1, in 50 many units.”

The unit in fact is 1 (person) x 1 (day).

As the result of the labour of the census parties Mr. Anderson was able to
compile tables showing day by day the progress of plague in each village, and the
events happening in “the” aronps of inoculated and uninoculated respectively.
From these ke compiled the followi ing summary :—

IxoceeiTan, Us 1 %05 0LATED,

——

o Village, Period and s chasaeteristie,

|
Usits. |Attack. | Death, [Deafbemabel pagry, | Attack. Dn:h[mﬂ:_:“"
|

——— - — —

Arangscn .. 9th May to 14th June disease glowly
sproeads till it gets epldemiz and
inpculation begins ; 37 days 1 - i e 37,5 i1 B 4,743

16th June to Flst August plagw)
guts worse till nt last imocalation i
resorted to frealy ; 78 daya | 18,940 i

gt to 30th September inoculation

onoral  and T du:i ari :
gﬂ days Ph“ W 22,119 7 4| 5580 Taes| 23] 12 Gl3

L]

G470 | S9.937 40 6| 210

Totel, 145 days ...| 41053 11 6. | 6547 | 105245 T4 48 | 102

Vakodi .../ 3zd July to 15th August outhreak
controlled by evacuation till it gets
EVETE | 44 d".'l'a' s e wan § 1em Hm 14 10 ;Mﬁl

After 15 caees in 2 dayve t]n paupln |
take to inoculation, l6th ..-'Luunst. t |

i |

Sth Bepiember ; 21 days ... 2218
Gth Soptemaber to 19th Ii}-rt.u!:m.- in

coilathon stampa out plaguo W!n-.,]

becomes sporadic ; 38 days .| 26,116 8

e —

Total, 102 days ... 25334 & £ | 14,162 | CO61G | G L

13,000 | 5002 | ] 1 &5

|
Napti seer Bth July ta 15th ingﬂﬁinmu’hﬂ:ﬂ :
deelired ; 39 days ... | R 13,845 0 481 1,154
=i4th .Arqtnu:- ta 1ach t-rpu'mhur e1|. ! |
denic dics cut through ovacustion ;| |
31 days o - | ATy G | 2 J EGF-i Eﬂ.&l:ll:l 1% 16 1,666
Tetal, 70days .| 73| 8| | 372l | 7048 | 60| &4 1800
Valunj | Litthe inoenlation, discase very viro: 1 ! ] i
lent Ist to 28th August ; 28 days, w7l 3l 2| 20| 17928| B3| 0| 38
9th Awngust toend of epidemsic 14t ] |
(etober inoenlation m;.rsﬂ. cat ; 1
17 days o 20,920 | B | 5 4,184 7362 24 | 24 A06
Total, 56 days .. | 21,|!? { 8| 7| d0u 25,205 w 3 45
1 | | '
] |
Nimblsk ...| From 26th Awspust to 13th (:Iv:tnhﬂl | f
|

the disease still rages and popl
take very little toimosubabion; nd
fuir trindy 50 days ... .

2 249 fr o | a,is5 | 8735 56| 34| 1088

Bhirgdr ...|From the time when plague began

to o epldemie (Tth Zeptembor) ic |

o Ontoer peted of i dage. | snass| 7| 5| eoer |usso| s | zus
| 1 |




e —— o

i IEscwhArei. UspgocoLaren,

— —

Fillage. Period and ity chirsctocistics, | i |
Units. |Attauks.(Deatks | "Tho™%| Dnite. |Attacks.] Joaths (Deathate
1

1 in— -

- - . | e—— e e

Mapardevala.| 2dth September ta Tih  Oetober)
E:lnﬁ'n.e inerensing and rather vira-

it and oo imocalation ; 14 davs .| ... L o 5 15,450 i 2T 6

fth Oetober to 183th  incculation
plarted bot epidemie still gocsom .| 1,084 | .. 6,103 25 =1 b
Total ...| 2384 | .u 20,565 | EB| 4G 457

SRR ——— [

{Flease nobe thnt after 1th Oetober larpe nombers of the Xagardevala peaple lave boen incnulated ; and
up bo date (1898R) there has been one nov-fetal case among the inoccolated and & cases and O deaghs
among the remmining uninocolated.  Therefore the above Agurcs do net yob show the encrmons amount
of prodection affonded.)

Darevadi  ..f 11Eh September to 1Rh Octoler |
Here inocnlation was started {he

very day that cases weps first dis-

covered ; 35 days ... lﬂ,-'!ﬂﬂ-l 18 & 2,070
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“The remaining village, Hingangaon, is peenliar; it was surrounded by plague, and on 31st
of August 12 persons came to get inoculated, it having up to that time not been discoverad
that thera was any plague there: tlas strange behaviour makes it probable there was, as of the
21 personz 2 developed plague almost at once and died within 45 hours ; and a third was
atacked, but not fatally, afterwarls, To complete the first summery however these fizrures
will be ineluded and dizcuesed below.

IxoocraTem, Ui LA TED.

¥illage. Period and Its charseteristics, S, df | [ I
Units. [MtacksDeaths. VT4 | Upits. | Attacks | Dasthe, Penthooute

| | |

i | g !

Hingangaon .| Searsely any inoculation from 2l i
!"-rl'ur-*.. Ter ta  1dth Chetober 3 A4 |

days ... Fe i 453 ] Z 226 | 34,035 G2 42 i

“The following table sums up the oceurrences in the above villages —

SRR o -

[ N OLATED UNITE. UmixoCoLATIS IS,
Viliages, ] TR i B et
Total. Caser. | Deaths. | Depthomste | 7 Cusct. | Deaths. | Deatherate
s A E ik | Ll — [ —
ATAOEAOD ...  ww e -l 4LDB3 11 6| GBiT 105,246 LR T 2192
Vakedi ... T SR Th T B 2| 14,062 G0,615 | 5§ | a9 1,551
Wapll Fin oais vamy DR EEE i 2| ari F0,348 6 | 54 1,302
VR e B g B S ) 8 71 =060 za.ml e 3 a15
[T ] g SR S 2,260 ] 2| 11356 87320 | b6 a4 1,098
Bhingir . f :ll‘:ﬁﬂ T h 6,267 115,301:!' 4 ] 47 B, 155
Nagardoeals ... .. ... IET T [ ; 20,565 b5 43 57
Parcvuili ... = 10,3006 18 i 2079 E,.‘-ﬁ‘E | a7 b3 HICH
Hingangaed ... we 453 (] 2 230 B4635 | 82 42 £24
i i } L
Grond Total .| 144,117 '.'nil :-1-" 40480 | HODOSS | 5Ed | 415 12267

“Now the meaning of the above iz that, assuming that the exposure of the incculated
units was just the same as that of the univesalated units, then the moculated had a daily
plagne death-rate of 1 in 4,6489 while the unineculoted had a duily death-rate of 1 in 1,226:7;
or, if the inoculated had not been protected, they would have presumably died 8t the same rate
as the otherz and lost 1176 lives instead of 31 ; so that by inoculation S6:6 lives were saved,
or a pd,'TI:.Entage of 738,

“When we recall that asa fact the inoculated were more exposed and that it was those
who had had deaths in their families and close neighbourhoods who were most ready to try the
protection, the real truth is that they were protected much more than 736 per cont. But even
if their greater exposure is dizallowed, still we have the incontrove:tible fact that they lost
73 per cent. less lives from plague than the unincenlated.”

The only ease in the series given above in which a doubtful result is shown
is the village of Hingangaon where out of the 12 persons inoculated 2 developed
plague within 48 hours and subsequently died. The fact that these 12 persons
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applied to be inoculated before it was known that plague was in the village, and
before, therefore, any effort had been made to induce the inhabitants to be

:E:::ta& on, is strong presumptive evidence of the existence of undetected plague

It is probable then that these two children ( 9 and 5 years) had been
exposed to plague infection, and that the prophylactic was not in their case
gtq'lven early enough tﬂdprﬂdu@e abortion of the disease. The presumption that
the inoculation caused the attack is out of the question, as the vaccine does not

contain living plague germs,
Mr. Anderson finally sums up his report in the following words:—

“Out of 5,648 persons inoculated the writer has seen a few, perhaps 4, cases of rather
badly swollen arm : nome of them have resisted treatment or led to any worse effects. Had
these accidents been many times as frequent, it would be a cheap price to pay for so many
saved lives,

“ The lesson of the figures is that plague can be effectively stamped out by inoculaticn ;
plague seems like a forest fire, it sweeps along destroying dry grass and bushes, and is stayed
when it comes to the green: the inoculated are the green bushes: so long as they are few in
number, some are caught up in the geperal conflagration, but as soon as the ineculated are in
the majority, the fire dies down and splutters oat. Consider the following figures for the four
villages where more than half the people got inoeulated :

Dato on which the inooalated were Date on which plague ceased Tat 1in dsys

Village. in majority. t be epidemic,
Vakodi ..  6th September 1899, 6th September 1899, wit.
Arangaon Gth September 1899, 1éth September 1898, v
Darewadi e 20th September 1599, 27th September 1899, 7
Valunj (badly in-
fected) lat September 1899, 12th September 1894, 11"

The Government of India, wishing to collect, and submit to examination,
the many facts concerning plague collected by medical men and others through-
out the country, and having reference to various matters regarding the origin,
dissemination, prevention and combating of plague epidemics, appointed for
this purpose the Indian Plague Commission, consisting of —

T. R. Fraser, M.D,, LL.D., F.R.S., Professor of Maferia Medica, University
of Edinbu h, President of the Commission. 3
J. P. Hewett, C.I.LE,, 1.C8,, Secretary to the Government of

India in the Home Department.
A. E. Wright, M.D., Professor of Pathology in the Army

Members...4  Medical SBchool, Netley.
A, Cumine, [.C.8,, a Senior Collector in the Bombay Presidency.
M. A. BRaffer, M.B., Head of the Quarantine Board of the
Egyptian Government.
C. J. Hallifax, I.C.8,, Secretary to the Commission.

The principal questions, about which the Government of India desired that
evidence should be collected were—
(1) the origin of the different outbreaks of plague ;
(2) the manner in which the disease is communicated :
(8) the effects of curative serum ; and
(4) the effects of preventive inoculation,

The members of the Commission reached Bombay on the 25th November
1898, and at once began the work of examining witnesses put forward by the
various local Governments throughout India, as well as any of the public
who expressed a desire to gj.ve evidence, Their tour extended throughout .
the Bombay Presidency, the Province of Mysore, the Deccan districts of
Madras, the State of Hyderabad, the Central Provinces, the Lower Provinces
of Bengal, the North-West Provinces and the Punjab. In short their tour
was co-exiensive with the territory which had up to that time been invaded by
plague, The witnesses examined during this extended tour comprised not
only civil and military officers of Government of all grades who had any
experience of ]lnlague and plague measures, but medical men and laymen from
the non-official classes, both European and Native, and also hikims and vaids
well versed in the ancient medical lore of the East, The Commission left India
on 26th March ; had several sittings in London, where further evidence was
collected, and they are still engaged (December 1200) in arranging the voluminous
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evidence collected, and compiling their report. Considering, however, the
practical importance of speedily making a pronouncement on the subject of
mnoenlation, they have submitted a preliminary report on * Haffkine's Anti-
Plague Inoculation,” which will form the fourth chapter of the completed
report, After a rigorous criticism of all the statistics laid before them by the
various witnesses—and most of which have been included in the preceding
pages—and after excludiog all data, which seemed to them liable to any
objection, the commissioners arrive at the following conclugion, which they
formulate thus ;—

“In every case, except that of Bulsdr, incculations had a considerabla effect in warding
off plague attacks from the inoculated, and that in every case, without exception, they
rendered attacks among the inoculated less fatal than attacks among the uninoculated.”

On the main point at issue, é.e., the practical utility of Haffkine's anti-
plague vaccine, the plagne Commission thus agree with the conclusions (a), ()
and (d) on page 36. For the details on which differences have arisen and
which it would be out of place here to discuss, the reader is referred to the
report itself, Chapter 4 of which, dealing with inoculation, has already been
published in Supplement to the Gazette of India for February 1900.

With regard to the case of Bulsdr, additional information has been obtain-
ed locally, through the kindness of Khdn Babddur P, H. Dadachanji, Assistant
Surgeon in charge of Bulsdr dispensary, who did a large number of the inocula-
tions himself, and who kept records of the occurrences subsequently.

The following is the account of what actually ceeurred : —

21. Bulsdr.—A town near Surat, in the Bombay Presidency, with a popu-
lation of 14,472, Inoculation was begnn here early in 1898 by Assistant Surgeon
Dadachanji, from whose figures the members of the Indian Plague Commission
compiled the following information. The operations were confined to four
wards of the town, and the following advantages were allowed to the inocu-
lated : they were not segregated, and were allowed to treat the sick in their
own homes, or in special houses set apart for this purpose in each quarter.
The table below shows the events in each ward.

Fopulation taken into account. : Plague Attacks. | Flague Deaths. Case Mortality.
—— , — | :

Incculated ... 170 4 (24°) | 1 (0:8%[.) 25'0 per cent.

Not inoeulated... 10 0 | SRR e b B 1

Dheberwad ., «{

23 (47°) | 354 per cent.

|
i
Inoculated ... 490 65 (13:3%) !
Tuinﬂ. wi |
HNot inoculated... 9 & (44475 2 (22-271) 50:0

j]nmu!nted e l'I"I'| 8 &2, 3 (31% BT
P |

Machiwad ... ; i
| Not inoculated... 8 1 (a25°)| 15| w00,
Tocoulabed ... 261 | 7 Eweryl & (eS| sElA
&hanchiwad,..
Not inoculated... 35 4 (11-4% ) 4 (114°y| 100:0
Inoculated ... 1,018 84 (52200 81 (30°)| =289
Total ... | ;
Not inocalated... 62 g (lesoly | 7 areny] 1T
|

If the inoculated had suffered to the same extent as the uninoculated ; they
should have had 148 cases with 115 deaths, instead of 84 and 31 respectively ;
a reduction of 43-2 per cent. in the case of attacks and of 73 percent. in the

case of deaths, in favour of the inoculated.

With reference to the above the following iz quoted from the report of the
Indian Plague Commission ;:—

It is to be noted that all the plazne occurrences entered in this table ozeurred after the
completion of inoculations, It is further to be noted that the population under observation does
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not include the whole of the popalation of the wards. Mr. Dadachanji has, in his fizures for
the population under observation, left out of account 110 people out of the total population of
the Edr wards, as 62 of these were children onder two, 30 had had plaguwe during a previous
outbreak, and 18 were attacked by pl in the outbreak under considaration before inocula-
tions were completed, Lastly, it is to be noted that the number of uninoculated persons who
came under observation amounted to no more than 682, This number is so small that we may
assume that it eonsisted in large part of persons who remained uninoculated becaunse they were
unfit for inoculation. The mortality among these mizht naturally be expected to be higher
than in a normal community. As a matter of fact, we find that from May to December 1808
the 62 uninoculated lost 5 persoms on account of deaths from general ecauses while the 1,018
inoculated lost 10.

“ Ag fur as we have been able to judge, Mr. Dadachanji's fizures have been carefully
collected. A census of the town was taken at the end of 1897, and a gomplete census of the
inoenlated wards was taken again at the time of inoculations. A list of the inoculated and
uninogulated inhabitants was posted up on the door of each house, and each house is said to
have been visited daily by a medieal officer who had orders to satisfy himself regarding every
pergon living in it, and to call out the inhabitants daily for inspection. In this manner the
number of plague cases and deaths, and their distribution between the inceulated and the unin-
oculated were ascertained.

“Tt will be seen from the table that the effect of anti-plague inoculation manifested itself
here especially in the reduction of case mortality, When we take into consideration the fact
that the uninoculated were a sickly eommunity, we see that it is probable that inoeulation
exerted liftle, if any, effect in warding off plague attacks.”

The conclusion arrived at by the Plague Commission, as expressed in the
last sentence, is seen to be founded on the sickly sfate of the uninoculated com-
munity, a condition of affairs which, presumably by a slip, they * assume’ in
one paragraph, and assert to be a *“ fact " in the next one.

On this point further local enquiry has thrown some useful light. Through
the kindness of Assistant Surgeon Dadachanji it has been found possible to
ascertain the proportion of sick people among the uninoculated, and to execlude
this disturbing element from the comparison now to be made.

The following table shows the distribution of the sick and healthy in the
various streets and the reason for the non-inoculation of the 62 persons now
under consideration :(—

Kenson for non-incoulation as noted at time of operation,
| |
Rame of Strect. | jonlthy, but | Healthy, but | | ! Tosal.
e | S g Pz | ot | et
business, | mot noted. ! |
LL) | : . — Plihn] (peitat P!
1 ; 2 3 # Bl g
it Bl bl il oo e ) 18 4 | i
| i i
Dheberwad ] 4 | 1 1 e | 2 2 10
Taiwad ... 2 s i . 1 1 0
Mﬁﬂhi“d-" b | 4-' } wa 1 - | ".i : ]. S
G hanchiwad s 22 i ] . 3 | 2 | 4 | 25
Totsl .| 82 1 4 10 RN AT

Among the 32 in the first column, 8 were policemen or railway servants on

‘duty; the rest were away on private business and are stated to be healthy,
Those in the second column were likewise healthy. Those in the third and
fourth columns cannot be designated “ sickly ”', but they may be reckoned along
with the 8 actually sick and the aged, as being perhaps specially susceptible to
disease on account of their physical condition. If those in columns 3, 4, 5 and
6 be deducted, we may consider the remainder to be as healthy as the avera
inoculated population, and we find then that there were 26 undeniably healthy
people and 26 sickly or in exceptional states of health. The following table
shows how plague affected the persons belonging to these two groups :(—
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D —

-
Kame of nons Etate of health a3 recorded
Rame of Strest. inu:.-cul.::nd per::am. | the l.':m:.:i i.u-l.lcrnuli.tinn. < Result.
=il i
Dheberwad ... . L, 0 (L
1. Havaboo ... ant ... o sl Recovered.
Taiwad {E'I 2. Fatma i Pﬁg:). Ath vool Died,
e SR ll ' 3- ﬂiéﬁb’ﬂﬂ mesl Du- wEa EEE wusl uﬂ,
L[| 4. Amanboo ... Ol .| Recovered.
Machiwad .| 5. Devji,..  ...| Healthy; abseot at work...| Died.
(| 6. Havli ...| Pregnant ... | Do
Glisiisliswad 4’ 7. Kasam ...| Healthy; absent at work..., Do.
St e O AR ' B, Moosa e D, . ol Do
L] 9 Eas ... Dao. do. wer DO
The above may be summarised as follows :—
I Caseca, Dieaths.
Healthy ... e wsai= 00 | 4 4
Sickly ... e = 20 5 3

If the 36 healthy uninoeulated persons be compared with the 1,018 in-
oculated, the following table may be constructed :—

—————————

Population. Cases. Deaths. | Case mortality.

_—

Inoculated, 1,018 | BE (B2 L) 81 ( 30 %) 369 per cent.

Not inoculated, 36 o 4 (11'1 °/) 4 (11-1 °f) 1000

»

If the inoculated had suffered in the same proportion as the healthy
uninoculated, they ought to have had 113 attacks with 84 deaths instead of 84
and 31 respectively; a reduction of 256 per cent. in the case of attacks and of
631 per cent. in the case of deaths in favour of the inoculated.

Thus, when the “sickly * are excluded from the calculation, a reduction of
the attack-rate in favowr of the inoculated is seen. The smallness of the
reduction in this case should not be adduced as an argument to show the little
effect of the prophylactic, for such small numbers as are found here on the
uninoculated side are always liable fo have the balance destroyed by a single
addition to one side or other of the account.

The Commission further compare the incidence of plague in two commu-
nities of the same caste, buf living in separate parts of the town of Bulsir. The
first of these was the Ghanchis (or oil-pressers), and the following is the table
given by the Plague Commission as showing the occurrences in the two quarters.
The population of the inoeulated quarter is got by adding both inoculated and
uninoeulated together. The uninoculated persons in the inoculated quarter
numbered 35, and they furnished one-third of the cases and half the deaths

E} 1i;his community ; and fhis should be kept in mind when studying the
g =
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Plague cuses Plague deaths,
PqpllHim
Numbir. P;?}ﬂiﬁ:,l I"f'n Number. P{:::E&‘:;:“
| |
Inoculated  quarter, 206 ... #11 g7 | 8" 27
Non=inoculated , 154 cel 23 149 16 1004

The results shown in the above table are very favourable, and wounld be
even more so, if the Commizssion had not ineluded the four cases among the unpro-
tected who lived in the inoculated quarter. Assistant Surgeon Dadachanji
also reports that about half the population of the non-inoenlated quarter had
fled to the fields, so that, as the Plague Commission remark, * the advantage in
favour of the inoculated ward would be practically double that which is set
forth in the table.”

The other community noted by the Commission consisted of the Tais, a
caste of Mussalman weavers and dyers, who lived in two quarters of the town
said to be “absolutely comparable.” The following table is given by the
Plague Commiss’on to show the incidence cf plague in the two quarters :(—

Plague cases, :i Plague deaths,
Popalation. g .
Numbern P:;?:'m:" Number, ﬁ:‘;ﬂuﬁ::"
— S : | B,
Inocolated quarter, 499 o 5 13:0 23 | 46
Non-incculated ,, 432 e Ba f 13:-2. - 47 a5

The Commission wind up their discussion of results ameng the Tais as
follows :—

“In spite of the fact that the prophylactic fluid was operative in reducing plague
mortality . . . . . . it appears that it did not senzibly reduce liability to attack
by plague.”

If the two communities had been strictly comparable snch a conelusion
would be justified, but the Plague Commission themselves admit that, “ We have
no details which will enable us to arrive at a judgment as to how far the two
Ghanchi wards contained comparable communities,” and we know from Assist-
ant Surgeon Dadachani];i’s report that they were “ about a third of a mile apart™
and that the epidemic bad passed over the one community before it began in the
other. As regards the Tais, as the Commission themselves say, “it would
appear that both wards did not suffer from plague at one and the same time, so
that the figures of the two wards may relate to outbreaks of different severity."

The conelusion would appear obvions, then, that such a comparision as that
instituted in the case of these two communities, should never have been made,
and that any deductions drawn therefrom are of doubtful value.

92,  (hawl af Coldba.—In February 1900 a series of plague eases ocourred
in a “chawl” (or barrack like house) in the Coliba Ward of Bombay City,
The chaw! was a single storey building containing 10 rooms arranged in two
rows, back-to-back, separated from one another by 7-foot partitions, but having
the roof-space common to all. All these rooms communicated with one another
by doors, with the exception of two at one end which were self-contained, but
these did not escape infection on this account. Three rooms did not furnish
any cases, though some uninoculated persons were living in them. The inhabit-
ants all belonged to a low caste of Hindus called Mdngs, and would mix freely
with one another.

® N, E. —Four of those bulong to the uninoculated community.
B 428
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Another building close to this was occupied by Gaolis or milkmen who
belong to a higher caste. When plague broke out among the Mangs, the
Gaolis neticed that rats were dying in their quarters and therefore wisely remov-
ed to the cowshed close by, They had no cases among them. Thus the isolat-
ed Mang community, numbering 61 persons, afforded a good opportunity for
an exhaustive enquiry ; and this was accordingly carried out by Dr, E, L, Hunt,
Inspector of Inoculation, and Dr. Arjani, Section Medical Officer of A. Ward,
acting under the direction of Mr. Haffkine himself. There is no doubt, there-
fore, of the thoroughness, or accuracy of the enquiry; for 57 out of the 61
inhabitants were either seen persnnallig by one or other of the above named 1uves-
tigators, or if they had died meanwhile, the papers relating to them were secured
from the adjacent plague hospital where they had been treated.

The remaining four were not seen personally, as they had left the locality,
3 having gone to Poona, and one, a professional beggar, having disappeared in
the City of Bombay. Onbly one of these four had been inoculated, and none
of them were attacked. 'The statements of neighbours bad therefore to be
accepted in these four cases ; with regard to all the other 57 inbabitants, doca-
mentary evidence has been submitted to Government and published by them
in full,

The first case of plague developed symptoms on the 1st of February 1900,
on the 2nd of the same month 7 were attacked, on the 3rd, 6, and then one case
occurred on each of the following dates, viz., 4th, 5th, Tth, 9th, 10th, and 12th
February. Altogether 20 attacks took place, with 12 deaths,

The inoculations had been done on various dates from 18th December 1899
to 20th January 1900, The one case among the inoculated was in the person
of a female, inoculated on 18th December, and attacked on 9th February; she
recovered.

The following table shows the distribution of the inoculated and uninoculat-
ed, room by room, and the occurrences in each group ;—

Number of
Attacks. Deathe.
Iy 1 Not inoculated ... T A
: '-I'_E Inoculated e a5 -t aSTiey
” 8 Not invculafed ... 4 3
2 {3 TuomiRbon s & yensib ol e
& Not incenlaled ... oo 4 2
l{d Inoculated 1 o
) | (1 Not inoculated ... ... 1 1
12 Inoculated suras A
g {-Sl Not inoculated ... 4 4
1 Inoculated oE o H
. j’# Not smoculated ... e 3 | 0
Vb Tncoulated |/ Ve iR s Chhiciinee
3 Not inoculated ... 1 arsama
: !{3 Tuoenlated & 7850, TRl itk
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T
Foom Num-* Namber of Inmates and whether £1 -] Knmb: i,
ber. inoculated. =
Altncks, Dentlis,
i |
3 {.:':' Not tnocnlalted ... 5| f R b
2 Inoculated sl
: 1{3 Nof tnocnlafed .- ...‘ ¥ 2 1
1 Inceulated . .i i AR L e o -
4 Not inoculated ... | Aevunn | B rens
- 10 | ' |
1 Inoculated I ......

; Tl.'m inhabitants of rooms 1 and 10 which adjoined one another at one end,
but did not communicate divectly with any infected room, may be dedueted
from the aliove, as no eases of disease oceurred among them.

This leaves 8 rooms to be taken into aceount, and these were inhabited by
53 persons of whom 32 were not inoculated and 21 had been thus operated om.
Each of the rooms contained a mixed population of inoculated and not inocu-
lated persons—

The 32 not inoeulated had 19 eases with 12 deaths.
The 21 insculated had 1 cas: with ne death,

If the inoculated had suffered lo the same extent as those no! inoculated,
they ought to have had 12 cases with 8 deaths, bul they only had 1 ease which
recovered. This is equal to a reduction of 91-7 per-cent, in the case of atlacks
in favour of the inoculated.

The fact that 21 of the inhabitants were away at work all day, and only
returned to sleep at night, makes no difference between the two groups, for on
enquiry it was found that no ecases of plague had ocenrred in the various places
where these people had worked. The infection, therefore, was localised in the
chawl, and no circumstanes existed that in any way favoursd the one group
over the other.

The following statement brings this outb clearly :—

Those staying at home all {1*3 Not inoeulated had 9 cases.
day. 16 Inoculated had 1 case,

Those going out to work (16 Not inoculated had 10 cases,
during the day. L 5 Inoculated had 0 cases.

The uninoeunlated persons being equally divided between those who stayed
at home and thosa who worked outside, and the two groups returning almost
the same percentage of cases indicates that the source of infeetion was common
to both, and must therefore have been in the dwelling house itself.

The 53 inhabitants of the above 8 rooms were distributed by age as fol-
lows ;:—

Up to 10 years of age ool 21 Nof enoeulated kad T cases with 2 dealks,
. e 4 Inoculated had 0 cases with 0 deaths,

S ——

From 11 to 50 years of age..| 20 Not inoculaled had 12 cases with 10 deaths,
E 17 Inoculated had 1 case with 0O death.

e ——— ——— —
e

Above 50 years of age o| I Not inoenlated had O case with 0 death.
y . | 0 Inoenlated had 0 case with 0 death.
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From the above it will be seen that the fatalities oceurred mainly among
those from 11 to 50 years of age; that the children also show a number of
attacks, but with a smaller death-rate.

The sex distribution given below shews that the men were more suscep-
tible to the disease than the women, bub had greater power of recovery, Every
one of the women attacked died, except the solitary inoculated sufferer.

e

Males R et vel 21 Not tnocudated Rad Id cages with 7 deaths,
& Tnoeulated had 0 ecase with O death.

F

e —— s < B ———— REY =af 5

Females ... wre 11 Not {ngculated fad & cases with & dealfs
15 Inoculated had 1 caze with 0 death.

23, The Jewish Comnnily ot Aden.—The Jews of Aden arsa a compact
hody, living tozether in Seelion A of that part of the settlement known as the
Crater, Though Aden had no previons experience of the havoe wrought by a
visitation of plagzue, vet, owinz to the enlizhtened action of one or two of the
leading men of this eammunity, the majority had been incculated, before any
emeessions were granted by the authorities to those operated on. It has thus
once more been proveld that it is by personal influence and rational explanation
that communities may be persuaded to operation, not necessarily by any conces-
sions grantel by the local authorities. The first case of plague in Aden,
oceurted on 11th March 1900, and the last on 13th June 1900,

The following shows the rise and progress of the epidemic in the total
population, and among the Jews separately :—

Among total population in March there were 32 cases ; among Jews alone 13 cases.

i ' in April ” bl " 8,

o o in May - 14t , : " B

- i in June o et e " 0
Total for the whele population—  371#* , : for Jews alone 113% cases.

It is manifest from the above that the Jews were badly infected from the
beginning, and it is interesting to compare the progress of the epidemie, with the
advance of inoculation among them, The epidemic reached its lheight on the
14th of April, when 10 attacks are recorded, and thereafter declined steadily till
by the -:*.mll of tho month, the epidemic may be said to bave ceased. Inoculation
advaneed rapidly after the beginning of April, and by the 13th of that month
more than half the population had been operated on, and as more and more of
the unprotected passeﬁ over to the numbers on the inoculated side of the
account, so did the epidemie pari passn decline,

The following table, compiled by Assistant Surgeon Shapurji M. Mehta,
in eharge of the Prince of Wales' Charitable Dispensary, Aden, who also earried
out the inseulationz, will show the daily course of events :—

B i . -~ k5 -

® Note.—The 118 casce include 26 concealed enses among the Jews dissovered during tho
cengns.  These are not included in the {otal number of 371, which was obtained from the Municipal
register only ; no censua of the general popolation, olher than Jews, having been taken,
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Namber of Plagee | Plague Kamber of Plague P
u Uni lated

Dute. Tuoculated | Ateacks. | Dewbs. | URROSMel| Attacks. | Death.

1900.
28th May o 1,534 139 S|
20th ,, 1,535 aas 175 i
E'r.'t.h " BEw e 1.,.536 (YT CEE] 1?'1 wnm
et e 1,630 170 1
]St JI]:L'I.B T e 1’553‘ sea EL] 151 . | LEw
End £ 'TL] EEES ]:553 LLL ] LU ]ﬁl dew l

Total ... 23 8 83 £5
Daily average ... 1,190 (B = 982

The above fizures were obtained in the following way: The number in-
oculated day by day is taken from the inoculation register which was carefully
kept from the beginning, and in which was entered the name, age, sex, caste,
oceupation, residence, date of inoculation, number of brew, and dose administered,
nature of reaction resulting, and subsequently, date and result of attack if such
occurred.

The number of the uninoculated was 2ot from a hounse-to-house visitation,
conducted between the 15th and 24th July, just a month after the epidemic
had ceased, and when therefore events were still fresh in the minds of the people,
and at the same time the fear of removal was no longer dreaded by them.
This census was carried out by Assistant Surgeon Mehta, with the help of
Mr, S8alem Harun, a prominent member of the Jewish community, and who
knew personally most of its members. As the epidemic was over, and the fears
of the people quieted by the presence and assurances of one of their number in
whom they could trust, it is probable that the census represents the actual course
of events with great aceuracy., The following information was obtained for each
house :—House number ; name, age, sex of each of the inhabitants ; whether in-
oculated or not, whether attacked by plague or not, date of attack ; recovery or
death, whether remained at home, removed to camp, or went out of Aden, with
date ; and deaths from all causes.

The result of this enumeration showed that the Jews living in the Crafer
at the commencement of the epidemic numbered 2,614 ; consisting of 842 males
940 females, and 832 children under 10 years of age.

The statements respeeting eanse of deaths were cheeked by comparison
with the plazue hospital register, and the municipal death register. All deaths
were certified by a Medical Officer, before any corpse was permitted to be dis-
posed of, so that reasonable aceuracy is thus secured. The only item remaining
unehecked was the plague attacks ending in recovery, which may possibly have
been suecessfully concealed during the epidemic. But as My. Mehta had gain-
ed the confidence of the people, and was assisted by a gentleman in whom the
community fully trusted : and as no penalties could be feared after the epidemie
was over; it is probable that very few, if any, such eases escaped enumeration,
As a matter of fact 26 such concealed cases, ending in recovery, were discovered
during the census operations, In the case of persons who were attacked by,
or died from plague, the fact of inoculation or otherwise was always checked by
reference to the inoculation register. From the above account of the way the in-
vestigation was carried out, it must be apparent that creat accuracy has been
attained, and the figures may be aceepted as substantially eorrect.

As in this ease inoculation was not earried out on one day, but was gradually
pushed on throngh a lengthened period, it becomes necessary to take an arerage
population when comparing the two groups of inoculated and uninoculated.

e
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The following table has been thus compiled, to show the occurrences, using
this “average population '’ as a basis :—

Casza, DEaTHE,
Dail z Cine
y Average Mortality
Etrength, per cent,

Wumber. | Per cent. | Womber, | Percent,

Umulﬂdul LTT] LLL] 952 EE E"‘i‘ EE‘ 5'5 ?8.3
Triocalated oo e g 1,190 23 19 8 06 347

If the inoculated had suffered to the same extent as the wninoculated, they
ought to have had 100 cases with 78 deaths instead of 23 and 8 ; which 15 equal
to a reduction of 77 per cent. in atfacks and 89'7 per cent. in deaths in favour of
the inoculated.

From the house-to-house investization it was ascertained that out of 47
houses in which plague cases oceurred, 31 were, at the time of the attacks,
inhabited by a mixeﬁ population of inoculated and uninoculated ; while 16 con-
tained uninoculated persons only,

The occurrences in these 31 families are as shown below,

|
Strength. | Casen Deaths, Iﬂna moriality.

Uninoculated . .hl 179 44 29 859
II‘IDQIIIJ.H-EEI]. CEL] naw il1|1. 246 19 E 31'2

The results shown here, when compared with those in the former table,
bring out clearly once more the danger to inoculated persons arising from the
presence of uninoculated members in their families. In spite of this however it
is found that if the inoculated had suffered to the same extent as the uninoeulated
members of these houses, they should have had 60 cases and 30 deaths, instead of
19 and 8 respectively ; which is equal to a reduction of 683 per cent,of cases
and 79'5 per cent. of deaths in favour of the inoculated,

The next table shows the distribution of the cases (with reference tothe
time intervening between inoculation and attack.

| Cases, |Deu:hll.

Attacked on the day of inoculation

|
» one dayafter 3 | 3
o two days ,, o s 2
L] threes E n 3 [ e
o TR & e | :
e ﬂjre " " s 2 | P
1 E1X LE] i ry 1 | 1
1% FIE‘W LE] EE] £ 1) 2 | naw
a1 'El_ght 1 ] i fee e
It nire n i1 1 o i rE s | wew
i t‘En f1) a1 ax Lt 2 I 2
s more than ten days after '
1noculation o o 7 | e

Mr, Mehta concludes from the above table that “partial protection is
achieved after three days after inoculation, and the maximum of protection is
reached after ten days ™ ; but it is quite admissible to argue that, as the percent=
age of case mortality is the same on the first day and the tenth after inoeulation,
and shows varying results on the intermediate days, the protection really varies
very little after the first day has elapsed. It is certain however that inoculation
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within the incubation period, does not decrease the chance of recovery,—as has
been stated by some eminent authorities,—but on the contrary diminighes the
liability to death. This latter conclusion does not rest merely on this instance
but on evidence that has been accumulating during the past three years, as the
result of many similar inveetigations in all parts of the country where these
propbylactic inoculations have been tried. (#ide Dhdrwdr, p. 18, supra.)

24, Yeroada Jail.—It has been on several occasions observed that when
a population living more or less under control,—such as a regiment, or
the inmates of an asylum or jail,—are entirely or almost all inoculated, the
epidemic of plague at once stops, Again this sequence of events was witnessed
lately in this large central jail situated near the town of Poona. The first case
oceurred on the Gth of Oclober 1900, and the last indigenous case on the 17th of
the same month. A solitary imported caze afterwards occurred on the 26th Octo-
l:f:lr in an under-trial prisoner newly admitted from Poona where plague was pre-
valent.

Cages of plague occurred on the following dates, viz, :—

1 on the bth October. }Ml in prisoners who had been some months in

1 FI I | lmh jgﬂ_

L
2 ET I ] l?f-h ]

—_—

Total ... 4 cases,

Inoculation was begun on the 10th October, and was practically complete by
the 17th, when 1,658 prisoners had been operated on. Of the above 4 cases, all
died but one, who bad been inoculated 4 days previous to attack. The other 3
were attacked before they could be inoculated. Sinee then, no more indigenous
cases have occurred,

From the above observations it may be taken as proved—

(#) That inoculation is harmless.

(4) That when given in the incubation stage (i.e., before signs of plague
are apparent) it has—in many cases at least—the power of aborting the
disease.

(¢) That inoculation confers a high degree of immunity from plague,
and so reduces very greatly the number of attacks,

(d) That when, in spite of inoculation, a person is attacked, his chances
of recovery are very greatly increased.
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