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Parel, Bombay, -’:j 7 Mareh 1903.

SIR,
T have the honour to forward, for Government’s favourable consideration,
attached Summarised Report on the working of this Laboratory from the Sth

October 1896 till the 31st May 1901, and for the year following.

I have the honour to be,
DL,

Y our most obedient Servant,
W. M. HAFFKINE,
Director-in-Chief.
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SUMMARISED REPORT

OF THE WORK DONE IN THE

BOMBAY PLAGUE RESEARCH LABORATORY,

FOR 1896—1902.

RESEARCH AND PRACTICAL WORK ON PLAGUE.

(1).—THE PLAGUE PROPHYLACTIC.

(A)

During the first 4% years after the discovery of the plague inoculation, .e.,
up till 31st May 1901, 2,380,288 doses of prophylactic were manufactured and
distributed throughout India and abroad. ~ Of these 1,939,437 went to places in
India and 440,851 to other countries.

Within India the largest consumers during that period were—

Number of =

doses supplied.
The Bombay Presidency and Sind e 935,139
The Punjab 571,328
The Native States es 211,655
Bengal and Behar vee we 75,332
The Madras Presidency 78,828
North-West Provinces and Oudh oy 32,413
The Portuguese Territory ... o 10,703

Of the countries abroad—

214,247 doses went to Africa,
128,956 % to Australia,
55,315 & to Europe,
35,835 5 to Asia outside India,
3,719 ,,  to Australasia, and
51 < to America.

During the year following (1st June 1901 to 81st May 1902), 486,753 doses
were sent out, »iz., 443,725 in India and 43,028 abroad. In India the largest
amount was supplied to—

Doses.
The Punjéb, viz. we 260,211
The Native States w2 110:685
The Bombay Presidency ... o 48,259
The United Provinces of Agra and Oudh 9,053
Of the countries abroad—
Australia took ... ¥ sad wine . 127,868
Asia outside India “es h 10,923
Africa ST Fer 4,623
America ves 204

The total of prophylactic issued from the Laboratory up to 31st May last
was therefore 2,367,041 doses, of which 2,383,162 went to India and 483,879
abroad. In India, the Bombay Presidency was, on the whole, the largest con-
sumer (983,393 doses). Then followed the Punjib (831,539 doses), Native States
B 1523—1




(322,250), the Madras Pr
United Provinces of Agra an
(18,439), the Portuguese
(2,957), Assam (1,
‘Western Frontier

Statement showing the amount of Plague Prop

Name of Town or

Village.

—_—

Bombay e

Ahmednagar

Ahmedabad

Gogha wee

A.l'll:‘n wen

Belgaum ,,.

32
Rémdurg...

Bijdpur ..

Hungund
11kal

Anklesvar
Broach

Llav

Alnawar .e»
Dhirwir ...

Gadag

236), Centra
Province (100 doses).

Outside India, Africa took 218,77
Asia outside India 46,768, Australia b,

Territory

2

esidency (85,461),
d Oudh  (41,466), the Central Provinces
(11,187), Rajputina
1 India (1,130), Berir (1,058), and the new North-

Bengal and Behar (77,160), the

(10,831), Burma

0 doses, Australia 156,043, Europe 55,315,
720, and America 1,263.

Subjoined are lists showing in detail—

(i) the geographical distribution of the plague prophylatic during
the first four years and five months from the beginning of plague inocula-
tion in January 1897 to the 31st May 1901 ; and

(i) during the year of 1st June 1901 to 31st May 1902.

Laboratory, Bombay, between 10tk January 1897 and 51st May 1901.

(Total 2,380,288 adult doses.)

| and date of despatch.

| BOMBAY PR ESIDENCY. ||

May 1901,
|

| Ahmednagor District.

|
+val 11th November 1898 to 9rd
| September 1900.

| Ahinedabad District.

31st October 1899 to
April 1901.

(11}

.| 28rd April 1901 aal

Aden,

I 10th Janumary 1897 to 29th|

gih|

««s 30th November 1899 to 4-L11-|

May 1900,

Belgaum District.

...l 291d December 1899 to Tth|

| May 1901.

... 26th November 1899 to 12th|

|| Qctober 1899,

Bijdpur District,

.. 9th November 1898 to 14th)

August 1899.
. 28th Aungust 1898
oo 25th Oectober 1898 to
\ November 1898.

‘ Broach District.

e 26th Augunst 1898 to °
|  November 1893,
el 12th March 1897 to
October 1899,
28th September 1898

‘ Dhdrwdr District.
...| 8th February 1899 ...

v 20th July 1898 to
November 1899,

o ‘ 3rd August 1808 to 18th De-|

J cember 1899,

13¢h|

‘ Name of Prosidency and District | Number of

Doses.

251,880

21,483

46,933
1,743

24,950

200
3,000

Name of Town or | Name of Presidency and District \
Village, and date of despatch,

1 l

hylactic supplied to various places from the Research

Number of
Doges,

| BOMBAY PRESIDENCY |
—continued. l
|

| Dhdrwér District—contd. |
| .
v« 10th May 1893 to 15th Juuci

Gadgiri ..
[ 1889,

Hubli ved 11th November 1897 to 28th|
| November 1900. ,

Saynur «so 18th November 1898 '
| Kolaba District.

Alibig | 2ud June 1897 to 9th March|

1901. :

Mora Uran ...| 3rd May 1897 to 13th Aprill
[ 1901.

Pen vesl 24th April 1899

|
| Karwa'r District. |

.| 24th February 1898 to 12th
Mareh 1899, i
. 6th December 1899 . ty

Karwar ..

Sirsi o

| Kaira District. |

|

10th March 1898 to 13th|
February 1899,

.

Anand e

-
-

Borstd 27th February 1899 to Tth|
i April 1899. |
Kaira o:| 24th January 1899 fo 10th|
: | October 1899, I
Umreth ... «es 8th November 1898 to 22nd|
4 February 1899, '
Visad ... vos 7Tth April 1899 to 30th 501')~:
| tember 1890, |
|

| Khandesh District.
; | '
Dhulia oy 22nd November 1897 to 11th

‘ June 1894,
|
| Nidaik District.
oo 10th March 1898 to
August 1900.
28th September 1897 to 21st|
October 1899. |
i '_Z'th October 1899 ... el
o 22nd October 1897 to Tth|

Devldli® ... 3rd

[gatpuri ... &l

Manmid ...
Nisik

| March 1900, |
l

1,568
155,406

1,001

2,203

1,609
1,359

304
ij,."r'?‘i
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i A
i Number of
Doses,

—_—

1
16| 1,568

b 155,406

L[_I'I'u]_
sl 8,563
11l 964
TR l-:'g
I
thi 601
|
502
yth 1,478
1_]]| 1 ,-}{'l
)l}ll :]JJ‘:
nd 5
ep- 6,350
1th :]:EU:';

5111| I:Um
15t ]!3‘-’9

304
nJlL

Name of Town or
Village.

| Name of Presidency and District | Number of
and date of despateh, Doses,

Khanddla
Kirkee es

Lionavli e«
Poona

Yerrowda

Quetta ...

Godhra

Ratnagirvi

Sholapur..,

Bulsir

Bilimora, ...
Navsari ...

Pardi bl
Surat

Udvada ..,

Undhera ...

Karvad

M::J.] 1 }'t.ijf esh war

Pancheani
Satara

‘\vs'ij vea

Bandra ...
Bassein

Bhiwndi ...

Bhilad ...

Boisar ...
Métherin...

|
| BOMBAY PRESIDENCY
| —conlinued,
LPoona Districl.
...|-28th April 1897 to 10th 749
April 1899.
wee 1""}1 Aug'nqt ]8q7 tU 26!’1}.}
| September 1900.
ws| 23rd March 1897 ... oy 560
w..| 14th March 1897 to 3lstl 80,980
| January 1901. [
.| 9th October 1900 to
November 1900.

6,384

27th 3,102

i Quetta District.

o 8th Angust 1900 ... 101
| |
| Panch Makdals District. |
|

to 20th| 75

«es 25th February 1898
|  November 1898.

| Ratndgirs District.

./ 29th January 1898 to 4th| 670
February 1898.

Stoldpur District. |
.| 10th Febrnary 1897 to 31“: 12,152
April 1900. |
| Surat District. I
| .
..{ 2Tth March 1897 to.. 25th| 2,664
| March 1901.
+{ 26th July 1898 500
«s| 2nd May 1897 to 15th J.mu | 2,458
ary 1900,
oss| 22nd Mareh 1901 ... ol 204

24th February 1897 to luth 11,413

|
! November 1899. .

vo Tth January 1898 to 7th| 576
[+ March 1899.
l 9th February 1898 ... e b 513

|
i Sdatara Distriot.

«rs 28th August 1897 to 6th De-| 1,460
cember 1897.
.-| 24th) February 1898 to l;tl: . 601
|  November 1900.
«| 3rd May 1897 b 100
«+s| 28th November 1897 to 14th 8,704
i. December 1900, |
ooy 218t December 1897 400
|
g Thana District.
.- | 2nd February 1899 to 25th| 157
[, October 1899,
-| 218t May 1897 to 27th \l.-*. 202
; 1899.
.| 19th July 1898 saw P 125
oof 18th  Marech 1899 to 21si 2,012
i March 1899, |
19th January 1899 ... 508
...' Oth February 1897 to 2]&-1 723
i October 1899, [

Villa ge,

Tévdpur ...

Théna e

Hyderabad
Karéchi ...

Suklkar

Cacher ..
Gaunhati ...
Shillong ...

Bharatpur
Cale utta see

Chapra ..
Darjiling ...
Goalpara ...
Hazaribag
Purulia ...
Shirajgunj
Shahabad

Bankipur...
Bhegal pur
Durbbanga

Dinapur .,
Gaya o
Monghyr....

Muzafarpur

Mandalay

Rangoon ...

Name of Town or

Name of Presidency and District | Number of
and date of despatch, Doses,
| BOMBAY PRESIDENCY |
—continued.,
Thatna District—contd.
+«| 25th March 1897 to 25&1:- 590
| April 1897.
s l*th Apl il 150\‘ to aﬂl .\U\' ],f}*’_‘!o
, ember 1900,
|
! Sind Province.
I 30th April 1897 to 10th| 6,963
| 'October 1899. |
25th Jannary 1897 to 23rd 59,994,
Avpril 1901.
+os| Bth May 1897 s 50
: Total for Bombay Presi-|
[ dency o : 9,35,139
| | ——
i. |
ASSAM, -
..-! 21st March 1900 ... 53
eos| 17th May 1900 ind sl 150
..| 19th ’\1.1,_; 1899 to 201]1 Apr 1]' 1,033
1900, |
Total for Assam i 1,236
I__-
BENGAL PRESIDENCY.
oes| 10th January 1899 to. 11th 107
April 1901.
«ssf 16th February 1898 to 30th 14,014
Mareh 1901.
o[ 28rd January 1901 ... 1,000
.+| 7th May 1898 Ak 100
...' 23rd May 1901 ave e al
15th Apl}l 1901 A i 24
.« | 20th May 1898 100
.| 1st May 1901 o s 6
.| 23rd February 1901 ed 1,004
Bilar Provinee.
«es| 26th November 1900 to 13th 7,208
Febrary 1901, i
«os| Sth April 1901 54
«.| 6th April 1801 o 2,513
.| Isth Aungust 1900 to ]t:t]. 02
Febroary 1901,
- 22nd Febraary 1900 to 15th| 43,233
| April 1901,
..«| 8th' Febroary 1900 to Sth| 5,515
Febraoary 1901,
.| 16th March 1901 ... 201
Total for Bengal Presidency, 75,332
|
BURMAH.
vee| Oth August 1900 .., v 102
«»| 20th May 1898 +to 13th 2,819
October 1900,
Total for Burma _’,El_




} 1.

Name of Town or

Village,

—_————————————————

Amraotl e
Chanda ...
Hinghanghat
Jubbalpur

Khéindwa
Kampti ses

Nigpur
Réipur
Saugor
Wardha e

Yeotmahal

Neemuchuss
Nowgong s

Malakand

Madras e

Coimbatore

Coonur ass

Chickmaglore

Cananoor

Devangiri

Haliyél

Koppa

Mercarra ...

Number of

Name of Town or

Name of Presidency and District

Number of

Name of Presidency and Distr ich }
and date of despateh. Doses. Village. and date of despatch. Doses,
CENTRAL PROVINCE. MADRAS PRESIDENCY |
—continued. |
+ed 27th February 1899 108
' 29¢h November 1898 102 Nelios Digrichs |
| 92nd November 1898 to 11th| 1,562 |_
I| January 1899. Nellore ool 30th August 1828 ... oedf 50
... 29th March 1898 to Bth 302 | Rayapuram ...l 8th October 1898 ... ool 102
August 1900. | :
.| 13th April 1898 lﬂg \ South Canara District.
.| 9th February 1900 to llt.h 5
August 1900. Sonth Canara  «.| 10th September 1898 %
| loth March 1898 to Oth 8,801
| January 1901. Salem District,
w| 11th Mn_y 1898 to Ist De- 74 Ik
cember 1898. | Ootacamand ... 26th August 1898 to 3lst 1,064
17th Angast 1900 to 20th| 92 | October 1898, l
August 1900. Tirrupatur veo ord Angust 1898 ... h 90
. 10th December 1898 to 20thl 1,104
Angust 1900, l South Oooryg. '
vod 18t Decomber 1898 ... s 30 | l
| —————] Sidapur .. . 2nd September 1899 to 1Gth} 755
Total for Central Provinces. I 12,326 November 1900,
Tinnevelly District.
CENTRAL INDIA. Birnr  ses . '| 26th October 1898 ... e 200
| : Kadar ; %Gth October 1898 ... =l 100
14th Aungust 1900 .. v 100 | Palamkotta 27th October 1898 . o 300
| 15th Angust 1900 ... | 20 | Shrivillyputur . | 6¢h October 1898 ... 150
. —— | Tinnevelly .. 8th October 1898 to 3]_bL 1,200
Total for Central India ‘ 120 October 1898.
———— | Tuticorin... 28th September 1598 to 17th| 1,500
November 1898,
FRONTIER DISTRICT.
8tk Avril 1900 P Tellicherry Dustrict.
LL2) L pi’l e soa e
\ Tellicherry | 1st_November 1898 to 18th 88
November 1898.
MADRAS PRESIDENCY. | |
| Total for Madras Presi (
vl 10th October 1897 to 19tb| 63,268 | siekisitsnor T
March 1901.
THE PUNJAB.
Coimbatore District. =
Attock  vas veel 215t August 1900 ... P 1
oss 2nd September 1898 to Oth| 626 | Abbottabad '| 13th August 1900 ... ’ 188
November 1898. Almora see v 16th August 1900 ... =l 100
o . Amritsar ... .| 11th April 1899 ... el 504
vonur Distract, Banga s it 10011898 to 26th| 202,526
arch 1901.
.| 28th Scptembcer 1898 to 12th 1,452 | Chitral | 2186 May 1898 = e 20
QOctober 1898. Cambellpore .| 17th August 1900 ... sis 52
Delhi | 9th May 18 : ;
Ohiclemaglore District. o \ i%?}’ {2egmsslock, April 1,054
Dehra Ismmlkha.n | 9th Angust 1900 ... 2
e February 1899 ... . 100 | Dalhousie | 14th Angust 1900 we  uee 1’2%0
vos| 17th Qctober 1899 to Ilth 2,024 | BEdwardesabad ... | 9th Auunsb 1900 ... . 1,002
.]l:cgember 1899, Ferozepore ... 10th May 1901 s :“ "5'025
ool StS- i]:telr:lebell'SS{JSSB to 18th 4030 | Garhshanker  ...| 18th April 1899 ., o a,l)GS
eptember y Gurdaspur i ‘26%1 Iii‘;;%}; 1901 to 22nd 10:()16
ety P .
Canara District. Jullundur o 31511;9 gi;arch 1900 to 4th Aprﬂ\ 9,218
oo 20th September 1900 to 26th| 1.361 I i
October 1900. : La;ll?:ﬁ‘:m Canton-| 9th Aungust 1900 .. 5
%uﬁhiana o ggﬂu %‘{ag Jole, 501
Bt uahore ... 1 Febrn 1808 2 4¢
Koppa District. iTlurrEB vl 20th July Teages e ~’§§3
cid SthiOotober 1808 4o di] 50 Noveshalr oo 1th May 1899 to 2lst Do 209,781
| 18th No oy ] cember 1900,
- Lf;{l}:nbm 1898 to olh| 073 | Peshawar v+ 18th Angust 1900 100
ay 0 | Phagwara ...: 93rd October 1897 ... i 21,348

Raxy
Sin

Sial

TUn

Ab
Fa

bl bl bl e g By ferd

e

Send bl W




e

Number of

Doses,
I______'———
|
|
i
1

|
| 50
d 102
l
l
‘ 25
|
b 1,064
‘ 90
|
-‘u‘| 755
\ 200
\ 100
...l 300
150
st| 1,200

5 th‘i 8
|
oy 79,508
10
100
(L] -: 1|}D
ses| 5“4
Gth| 202,526
e ’(m
ane 5‘1
prill 1,04
. .I! 1 ,00‘2
400
ol 100
~ 50
oo HOB
ond 10, 016
l -
&pril| -q):j"lb
1 5

&
| ‘1{.11
o o
= 100
t Do 209781
| W
38

Name of Town or
Village.

Rawalpindi
Simla

Sialkot

Umballa e

Abun Road
Falna

Agra

o

Aligarh
Allahabad

Azamgarh
Ballia

Badaun
Bareilly

Bulandshahar

Benares

Basti
Chaubattia
Cawnpore

Dilkhusha
Dehra Dun
Fatehgarh
Etawah
Varakhabad
Fyzabad ...

Gazipur ..,
Gorakhpur

Hurdwar...
Jaunpur ..,

Jhénsi
Lucknow.,,
Muttra

wae
Moradabad
Meerubt o

Mussoorie

Muzaffarnagar

Naini Tal

Pratabgarh
Ranikhet..,

g 1523—2

l Name of Presidency and Distrizt |
| aud date of despateh. |

PUNJAB—continued.

... 6th Angust 1900 ..
o 26th May 1898 to 25th Apn

1901,
wee| 215t August 1900 to 1lth
March 1£01. !
v 13th August 1900 to 2nd

May 1901.

Total for the Punjab

RA'JPUTANA,

voof Oth June 1893 to 25th Noy-|
ember 1898,
ooe| 29th March

April 1901,

1901 to 1lih|

Total for Rijputina ..

UNITED PROVINCES OF
AGRA AND OUDH, |
. 16th Oetober 1899 to 1Ti]l|
{. April 1901, !
[27th September 1809
ses| 25th .4\”"'”‘-\1; 1899 to
April 1901, b
28th Septe smber 1809 to 20th|

April 1901, |

17th|
|

ves| 27th October 1899 to 28th|
[ Oetober 1899,

o+s| 20th October 1899 ’ri

voo| 9th October 1899 to 9th

Aungust 1900,
.| bth “L stober 1869
»es| 28th September 1599 to Jlll
March 1201,
s« | 2Tth Sup‘tcmljw-r 1899
..| 13th Angnst 1900

i 9th Oectober 1839 to 4th|
| Auncust 1900, |

v+{ 18th Augnst 1900 '
.| 27th September 1899

se:| 16th Angnst 1900 "
[ 218t October 1899 ... I

. | 25th November 1899 ,_,:_
J9th  October 1849 to 1(:[]1

Angust 1900.

27th September 1899 to 17th
| April 1901.

v++| 27th Septernber 1899 to 1 Tth|

April 1901, |

13th October 1897 e e

...| 28th September 1899 o
...| 9th Qctober 1899 ... e
v | I5th March 1807 to 4th|
August 1900. i

s | 11th October 1899 .,

...| 10th Oetober 1899

«es 28th September 1899 fo ‘it].
May 1901. |

osa 281h ‘\tptunhet 1899 to 9th

May 1901, |

wee| 27th September 1899 s
| 6th Angust 1900 to 1|L]1
April 1901, [

9th Janunary 1900 ...
lfJLh Aﬂ”’\ht 1000 s

LI

Number of
Doses,

1.002

,3.,-} a6

1U’l?~:

307
6,015

6,322

3,373

506
8,404

514
1,000

b f-!?
600

500
3,590

506
100
504
500
07
300
514
500
530

1,088
207

63
507
512

1,210

501
501
T-.-}S

5]

Yillage,

Roorkee ...

Sitapur

Shahajahanpur
Shaharanpur

Baroda

Bhor

Bhagalkhand

Indore

Bhuj

Kolhdpur
Miraj i
Sangli

Shapur

Bhivnagar
Jamnagar
Jundgad ...
Porbandar

Rijkot

Jammn

R ]

Kashmir

sae

2
£

adra

11

Name of Town or

|
Name of Presidevey and Distriet
|

and date of despateh,.

| : i
| UNITED PROVINCUES OF
AGRA AND OU DH—contd.|

vee| 26th September 1899 to 5‘;'-\1‘

| 2nd February

..l 9th Uthalul 1840
J 23th September 1899

oo 13th  July 1839 to 11th
March 1901.
Oute h—b.’”u 1*,”’ el
19th April 197 to 26th
March 1900,
i Kalhdapur Ageucy,
»oof 6th July 1898 to 10th Octo-

.| 27th September

{ 16th February 1898 to 10th

16th March 1898 to 2nd
October 1899,
J 10th March 1838 to 5th
October 1890,
Kathidwdar Agancy,
.| 5th April 1900 to 5th Nov-
ember 1900,
13th September 1898 to 25th

.| 28th June 1897 to

.| 25th February

[ 82d December

Aungnst 1900,

August 1990,

Total for United Provinces|
of Agra and Oudh

April 1899,
Blior State,
19th Noyember 1898

Bundelkhand Ageney.

1899 to 6th
May 190 L

ber 1899,

Oectober 1899,

November 1898,

2nd Oecto-
| . ber 1899,
26th Augush
March 1900,

1898 to 7th

1898 to 21st
September 1898,

Kaslmin,

1900 to 12th
December 1900.

drd April 1901 93 o

Mahi Kantha Agency.

5th May 1899 " ol

1900 to 13th|

NATIVE STATES,
])JH.."'I’)N’T_-fL JS’!‘Q{‘Z‘-
15th November 1597 to 29ih

Number of

Daoses,

14,587

200
124

2.207

320
1,472

2,919

=1
o

432

0,417
1,206
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S = m——— _____'_'_‘-ul
S0y | Lot > ) Tame of Tow . Name of Presideney and District : Numbep ¢
Name of Town or | Name of Presidency and Districy }111]]1]I.l'lli ok :\n.m;'(ilfl.':l-:u“ = B 11{11:1 111:1.1.9“01’ d;:ri!mtt:]l. | ":.'sﬂ:. %
Village. and date of despatch. Doses. age.
- _-_-_———\—'
T s AN | COUNTRIES OUTSIDE |
NATIVE STATES—contd. | INDIA, ABLA—continued. f
M ysore State. . G loise
Batpalors 24ih March 1897 to 5th| 1,16,764 | | 930d April 1897 o Srd May|  14.031
£ November 1900, : 2 10 4 Colombo +.» R 311(“0][)1 8§97 1 a) | 03
Mwysore ... .| 17th September 1898 to Znd Jxony | 89¢
3 November 1899, b Galle ... 15th May 1899 ver wel 200
KISERR  ese wsl Bth October 1898 ... sos PN g
QOorgaum... v+« 17th October 1898 to 17th 10,421 China.
ey e, f Hongkong e 27th April 1898 to 28th| 2,80
s Tasesonas ol ey April 1899, '
Nizdam's Dominions | Shanghai | 2904 May 1901 N o 1,001
Aurangabad | 5th November 1900 to 30th 502 | Iyprus Island |
November 1900. il y I Cyprus Island, ‘
: arabe th Auncust 1898 tc 3th 7,375 i 7 >
Hyderabad ll;]:l[\:\?:;t?b 1898 to 15th| {407 Cyprus ... 17th November 1900 to 18th| 216
e il | | . apmary IO01
onh ; ae 1TRO0 L 1.133 | Janunary 1901,
i&.o; PRl e = Ilith May -'L“}jF"l'-' . 98thl 500 | Nicos; | 8th June 1899 L 50
Becunderabad ...[18th April 99 to 25th| 1 1cosia ’ |
January 1901, 5 ' A R RS o
Lingsagar (Rui-i 24th Janunary 1899 ... 101 | Syehelles Island. |
o . 'S S | .
Doy | Sychollés... ... 12th April 1899 to 22nd| 1,004
J.,!Efﬂﬂj”ér A(_':g{.ljf‘;‘"f-?lf‘.”'rll'i!(fﬂ-."y‘ : .\]l‘Ly 1901.
Deesa, | 16th Angast 1900 .. + I li_][) ! Straits Settlements.
Pilanpur tober 1897 wes 36 - ) :
Pilanpur Loth October ' | Negri Sembilan ... 6th Febrnary 1900.... .')Q]_
Eastern Rajputana States. . Singapore oo 9th Mareh 1901 a92
BL“" ]_H I ‘\ ‘l‘il 1.““.’? T (LT 90 !
Pt e | | OTHER COUNTRIES IN
Western Rajputana States. | ASTA.
| |
Jodbpur.., +o| 4th January 1900 to Z25th| ,660 | Jupan,
March 1901, |
Delivered to the 25th January 1900 asl| 2,304
Savantvdady States. gﬂpano-‘c Consul
or Japan in
Savantvadi . 21st October 1298 to T7th| 71 Bombay. '
Qctober 1899, |
| PI{'}‘-?FT‘I)E‘NP Islands.
Travancore State.
Manilla ,.. . 20th January 1900 ... aos] 402
Cochin we| 27th October 1898 ... e 40 . _ . |
Travancore «es| 20th Uetober 1898 to 14th| ! Asiatic Russia,
December 1898 ... 9,454,
; ~——| Port Arthur ... 11fh September 1899 to 3[rth 10,562
Total for Native States ...[ 2,011,565 | |  November 1899, ;
-—— | Samarkand ««d 18t November 1898 ... sesl 1,061
FOREIGN TERRITORY | ‘
IN INDIA. i Turksy en Asia.
Portuguese Territory. ‘ Smyrna ... ol 29th June 1900 = = 547
Damaun ... .{10th June 1897 to 16th| 10,137 ! =
April 1901. . [ Total for Countries in Asial
Gon .| 2nd February 1898 ... ? 1,000 I outside of India ... 86,337
Total for Foreign Territories| I il iy
in India ...| HM,137
—— EUROPE. {
- |
Ll ] . .
COUNTRIES O-,U I'SIDE | | Bngland and Great Britain's |
o s i " Pogsessions. |
.p e - e i | ' or
British Dominions, London ., oo 9th April 1897 to 4th I\To\cm-' 44,189
, ber 1849,
i Arabia, .
! ' Malta,
Mugcut ... | 7th May 1900 to 2nd M: ay 1,010
1900, Malta .. .. 220d September 1899 . .| 1,010

Th
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M
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M

M

N
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Je
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| Numbep of
[ 0565,

———

14,031

| 200

402

10,562

1,061

1,010

Name of Town or

[ Name of Presidency and District

Number of

Village, | and date of despatch. Doges,
|
< e
EUROPE—continued.
{
| OTHER COUNTRIES
| IN EUROPE.
|
! Horrnaxp.
i The Hague,
The Hague ... 10th February 1900... ’ 12
RussiA.
|
St. Petersburgh.
St. Petersburgh ...l 26th September 1899 108
| .
|
I Total for Europe ! 55,315
AFRICA. |
Bririse PossESsIoNs, '
Bast Africa. :
Mombasa.., +ss| 17th February 1898 to 18th| 6,096
January 1900,
Mauritius v+ 16th February 1899 to 23vd| 110,621
February 1900, ’
ZAnzibir eee «+ 215t Februnary 1899 oo 5,059
!
| Freycr EAst AFRIcA.
Madagaskar .| 27th January 1899 oel 200
-I GermAN Possession. i
|
Dare-es-Salam ...| 25th April 1901 ' 503
: |
| PorrucoEse Eagr '
[ AFRICA.
Mozambique,
Mozambique .| 4th September 1899 des 1,008
[ Britisg PossEssions.
South Africa.
Cape Town .| 14th February 1899 to 14th 20,762
March 1901.
Natal .., ws| 13th March 1899 to 20th 51,294
February 1900,
[
Pietermaritzburg | 18th January 1899 ., 102
J Transvaal.
Johannesburg ...| 19th January 1899 to 20th| 18,100
" February 1899, J

i Total for Africa ||

— e

213,745

Name of Town or
Village,

Barbadoes

Grenada .,,

Aunckland
Zealand).

Tasmania

Wellington

Adelaide ...

Brisbane ...

Fiji Island
Melbourne

New Caledonia, ...

Pul'th 1)

Q ueensland

Sydney .,

Name of Presidency and Districk

.| 12th September 1900 7

Number of

and date of despatch. Doses,

AMERICA. ‘
|
|

WEST INDIES. '
Britisa PossEssions. ’

Barbadoes,

.| 3rd Januvary 1900 .., ol

Grr_:.’.‘.{{-ife.

1,008

Total for America . 1,059

AUSTRALASIA.

Bririsn PossEssions, |
I

(New| 20th January 1900 to IHtll 4,109

March 1901,

| 14th March 1900 to 10th 1,311
April 1900, !

wes| 2nd May 1900 % ol 200
Total for Australagin e 5,720

AUSTRALTA.

.| 19th January 1900 to 14th 2,311
May 1901. .
ase| 121h J'ummy 1900 to 1st| 11,528
June 1900,
|
vou 26th January 1900 to 20th! 4 064
April 1900, |
./ 12th January 1900 to 2i rth 21,599
May 1900,
2nd May;1900 ... .. 1,003
.| 9th February 1900 to 23rd| 37,463
March 1901. ‘
.| 21st April 1900 s =i 204
6th November 1899 to 15th| 40,503
May 1900, .

Total for Australia .. 1,28,675

Grand Total ...| 2,380,288




Statement showing the amount of Plag : )
i h % Laboratory, Bombay, between 1st June 1901 and 81st May 1J02.

8

we Pro

(Total 486,753 adult doses.)

Kame of Town or

Village.

| Name of Presidency and District

Number of

Village.

Bombay aes

Ahmednagar

Ahmedabad

Aden

Belgaum ...

Bijdpur e

Anklegvar
Broach «se
Dharwar
Gaddg .
Htﬂ':li ses
Alibig ...
Anand ..
Nadiid
Dhuolia s
Nasik %
Kirkeo e
Poonat- - wvs
Yerrowda

and date of despatch. Doses.
B 5 y
| BOMBAY ]-"'R-l:fSTI)l‘]f(_fY.i
| | "
oo Srd June 1901 to 22nd May| 4,298
1502, :
Ahmednagar Districts Godhra ...
!
veel Tth Oectober 1901 to Tﬂil 3,005
December 1901. _
Sholdpur ...
Alhmedabad District.
i
ved 24th October 1901 to 12th 1,072
|  March 1902,
| Bulsgr
| Aden.
Khergames
.| 17th May 1902 are 2,005 | Navsiri ee
Snrat 4
i Belgauwm Districl. Udvada ...
ves 19th July 1901 to 3rd May 3,217
1902.
Satara
Bijapur District.
oosf 23rd May 1902 204
| Broach Districts l Méatherdn,,.
| 8 Thina soe
«ss 18th September 1901 100
oosl 27th Ancust 1901 to 28th 1,582
Oetober 1901. i
Hyderabad
Dharwdar District. Karachi ...
./ 13th November 1901 1o 2317

| 14th May 1902.

.| 26th  September 1901 to|
15th November 1901.

el 25th June 1901 to

21 st

| Qctober 1901. ‘

i Kolaba District.
oo 818t January 1902 ...

Kaira District.

...l 11th and
[ 1902,
-] 17th October 1901 ...

|

|
|
.-+| 18t February 1902 ..

! Nésik Distriot.

26th February

Khéndesh District,

.l 12th December 1901 s
|
Poona Distriet.
[
ves 18th December 1901
vesl Tth June 1901 to 2nd De-
i cember 1901.
...| 8th October 1901
|

| 1,008
1,001

| 1,001
| 11,725
|

2,002

l

Bhératpur
Calcutta .es
Chupra e

Ghézipur...
Haz§ribagh

Bhégalpur

Akola ..o
Wun a

Mulkapur

Name of Town or

phylactic supplied to various places from the Research

| Name of Presidency and District | Namber of
and date of despatch. 08es,
e L
BOMBAY PRESIDENCY |
—gontinued.
Paiich Mahdls. |
ves 22nd March 1902 ... i 200
Sfit)hf.j.li'u' District. ‘
wrdl 20d December 1901 to 2nd| 600
| Januvary 1902. '
Surat District.
voo 18th October 1901 to Othy 38
[ November 1901,
| 19th Oectober 1901 ... 274
...| 8th October 1901 200
...| 16th December 1901 Ty 52
.| 26th April 1 902 ee 54
‘ Sa'tira District.
“,-_ 13th November 1901 to 10ib| 402
‘ December 1901,
Théna District. E
|
...| 31st October 1901 o 102
| 15th March 1902 to 26th| 268
1902, 'l
Sind Provinces i
{ 23rd July 1901 s . | 502
vo.| 8th August 1901 .. qil 3 008
Total for Bombay Presidency 48,259
| and Sind. :
i s S ———
| BENGAL PRESIDENCY.
' ; |
weel 10th April 1902 2 12
.| 6th February 1902 ... o 250
218t October 1901 to 8th 1,108
[ April 1802, |
.| 8th April 1902 = 102
...| 11th November 1901 BN 204
Bihir Province, I
...| 19th October 1901 ... 9
| e
| Total for Bengal Presidency| 1,828
and Bidhr, E |
! _|___-—--—-'
| BERAR PROVINCE. l
oo 8th March 1902 ... .| 506
oo 18t March 1902 =4 50)
ooy 4th Marech 1902 502
o |——
| Total for Berdr Province ‘ 1.068

|
| i

Ban;

Bar

Sau

Ma

Hal
Mas

Ma

Bil
1}(‘.}
De!
Da
Eic

Fe
Gu

G
Gu
Hi
J[l
Jh
Ka
Ks

K
L




1ref

Number of

0568,

————

200

600

402

1-'.1
350
1,108

102
204

Name of Town or

Village.

Rangoon ...

Burhdnpur
Saugor

Nowgong...

Madras

Haliyal
Mangalore

Madura

Amritsar ...

Bikéneer ...

Dehra-Ismail Khan

Dehra Basi
Dalhounsie

Edwardesabad

Ferozepore
Gurdaspore

Gnjardt see

Gujranwalla
Hoshidrpur
Jullunder
Jhelom
Kasar .
Kasauli ..
Karnal
Lidhore ...
Ludhiing,..

Lyallpur ...
Mean Mir

Mooltan «es
Mi‘gi!.

Nahédn

Phigwhra

Rupar
Réwalpindi
Siglkot ...

B 1523—3

Name of Presidency and District Number of
and date of despatceh, Doses.
BURMA. E
veel 20th January 1902 ... | 36
CENTRAL PROVINCES. |
.| 17th Degember 1901 s 106
«ee| Bth A]n.l 1902 to 24th A]Jul 1,007
1902
Total for Central Provinces | 1,113
CENTRAL INDIA. |
28th February 1902 see 1,010
MADRAS PRESIDENCY. |
.| 11th July 1901 s ...| 5,151
Canara District, i
.| 8th Oectober 1901 ... he 20
oss 9th May 1902 502
|
Madyra District. |
.| 2nd December 1901 ...| 100
| Total for Madras Presidency.| 5,953
! THE PUNJAB.
wee| 3rd March 1902 to 1st May| 4,144
| .I“r}.i |
woof 14th March 1902 ... ool 1,005
4th February 1902 ... | 490
29th and ;'ibh .lhll 1 1902 aesl l:””F
«os| 26th February 1.}U...r... o004
.1 20th June 1901 - a 12
..| th April 1902 5 - 1.003
.| 8th February 19”2 to 29th| 26,260
March 1902, |
ovs 28th December 1901 to 30th 2,204
April 1902,
w.| 18th March 1902 to 2—'31:]1: 1,209
M:iy 1902, |
we| 24th December 1901 to 1st 34,130
May 1902,
ws» 27th February 1902 to (13th 10,662
i March 1902,
oss| 18th February 1902... ane 204
o 19th February 1902... 1.007
| 1st March 1902 247
o] 6th March 1902 iae - 100
o 13th November 1901 to 23rd 17,076
i May 1902,
1t ]'LTH‘.I'II_Y 1902 to 21st 43,713
' Apnl 1902.
.| 2nd April 1902 s . 1,006
Vo 28th November 1901 to 3rd| 659
May 1902 |
oo Srd Febroary 1902 .. vodl 752
~:| 5th April 1902 to 12th May| 8,546
[ 1902. :
«»+ 6th May 1902 3 16
«od 14th April 1902 to 12th May| 8,023
[ 1802, |
29th March 1002 ... o 5,028
«es| 18th March 1902 ... 100

| 11th December 1901 to qlth
| December 1001,

23,051

Village.

Shahdpur

Simla
Sabathu e
Umbilla ...

Ajmere ..
Somesar

Ulwéar

Agra

Aligarh
Allahabad

Name of Town or

Name of Presideney and District
and dabe of despatch,

THE PUNJAB—continued,

27th February 1902 to 26th
April 1902.
3rd March 1902

&t Z6th May 1902 e
+o.l 18th Decemher 1901 to 20ih
May 1902, ]
Total for the Punjib ...|
RA'JPUTA'NA.
s ﬂth -\T"Ll(.h an“ ass ws
oosf 20th Mareh 1902 ...
o] 10th Mareh 1902 .,
Total for Rijputina
UNITED PROVINCES OF
AGRA AND OUDH.
oee| 24th June1901 to 18h April
1902,
ved 22nd June 1901
+.| 7th Janunary 1901 to 25th

March 1902,

Number of
Doses.

530

500
64
66,679

260,211

e —

1,008
2,006
1,500

4,609

Boendres as ees] Ith October 1901 to 18th 532
March 1902,
Bulandshdhr ... 10th June 1901 Wie 502
Balia iy ves| 218t September 1901 ..._l 86
l::n't.-.i]]y iy ol 24th October 1901 ... 120
B4sti veul B1rd June 1901 sns 20
Chaubattia J 1&th October 1901 ... 150
Céwnpore wos] 10th Febraary 1902 to 26th 605
April 1902,
Dehra-Dun ..J 18t Mareh 1902 . 128
Dhuari i ’ 21st J\}!I'il 1502 =4 ah 48
Fatchearh .o LOth June 1901 e aen 502
Fyzdbad ... ool 27th June 1901 T Eo4
Fat thpur|... J 10th February 1902,,, 503
('}ur{;khpup ] _lfit:h Jaunary 1902 ,,, il 100
Lucknow eee sei| 10th June 1901 to 23rd May 126
1902,
Moradabad Olfll fol“lO 1901 to 15th April 512
0902
Muttra e .| st Angnst 1901 ... 5, 24
Mirzdpur;.. vas| 27th Janvary 1901 ... see 600
Mussooree | 4th April 1802 i 502
Pratdboarh +vou 80th December 1901 = 48
Roorki ...l 10th June 1901 502
Shahdjdhanpur ./ 10th March 1902 ., 50
Shahdranpur ... 14th March 1902 ... i 100
Total for the United Pro- 9,053
vinges. ———
NATIVE STATES.
Baroda State.
Baroda .. s 25th March 1902 to 4th 607
April 1902,
Bundellkund Agency.
Indore .. .| 80th April 1902 g i 6
Jeypore State.
Jeypore s ous 4th March 1902 s sor 100
|




Name of Town or

Village.

Name of Presidency and District |
and date of despateh,

Name of Town or | Name of Presidency and District | Number of
Village, and date of despateh, Doses.
NATIVE STATES—contd.
Jhind State.
Jhind .., ose| 17th May 1902 e 504
Kithidwdr Agency.
Bhéwnagar ...| 8th October 1901 ... 108
Nayénagar v+s 14th April 1902 wes 402
Rijkot veo| 218t April 1902 to 30th April| 1,004
1902,
Kapurihdla State.
Kapurthila .| 29th March 1902 ... 1,007
Kus)‘:mir.
Jammu .. ool 22nd December 1801 to 381st| 15,039
January 1902, I
Kolhdapur Agency,
|
Kolhdpur .| 8th October 1901 ... 232
Miraj ... vool 80th August 1901 to 26th| 305
November 1901, .l
;’lfysore State. i
|
Bangalore ... 9th August 1901 to 14th 2,805
| December 1901,
Nizam’s Domsnions. ’
Aunrangabad .../ 4th November 1901... »es 174
Secanderabad ... 3rd December 1901 ... 502
Nabha State.
Nabha voof 10th December 1901 to 28th 17,043
I April 1902,
| Patiala Btate.
Patisla ... v 18th Febroary 1902 to L’:}rdi 70,857
| May 1902. i
Total for Native States o/ 1,10,695
Total for India 4,43,725
COUNTRIES
OUTSIDE
INDIA.
ABIA,
Bririse DoMINIoxs, '
Andaman Islands,
Port Blair «1s| 20th June 1901 "ee . 30
|

Colombo +ee

Amoy
Chefoo  eee
Foochow v
Hongkong

Selangore
Singdpore

Mombassa
Zianzibar .ue

Tanga ...

Trinidad ..

Adelaide ...

Sydney

|
Oeylon, i

vesl Tth June 1901 to 10th Jann-|
[ ary 1902. .

| Olina. :
v Bth Jupe 1901 we
oss| 9h September 1901... L)
o 4t November 1901...

vesl 17th December 1901
|
‘ Straits Settlements.

veu Bth June 1901 ves Fi

|
.| 15th June 1901 e ...!

! Total for Asia outside India .|

AFRICA,
Britisa DoMINIONS.
British Hast A_f'r"[c(':;.
ve 26th May 1902 w. ..
wsf 118h  July 1901 to 14th
|  March 1902, |
|
GERMAN HEasT AFRICA,

sed 18th August 1901 ..,

Total for Africa

AMERICA, '
Brimisr PossgssioNs.
‘ West Indies,

...| 8rd June 1901 to 11th July|
1901, :

AUSTRALIA, i

ool 8th T TG o

, 10th|
| March 1902, |

wos 10th Mareh 1902 to 925th|

April 1902,

Total for Anstralia  ...|

Total for Countries outsidv!
India, '

Grand Total ...

—

Number of
Daoges,

B

4,014

1,008
1,002

504
4,011

——

10,933

————

2,010
2,004

504

204

2,917
95,151

27,368

——

48,028

| —t

‘ 486,753




ot | Number of
| 08ig,

ves 1,008

10,933

— ——

B 2,010
h| 2,000

204

486,753

o ————
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(B.)

The activity of the Plague Research Laboratory has been from the beginning
of the outbreak in Bombay, concentrated on the preparation of a fluid protective
against plague, and I think it important to explain the reason for this to
Government and to the Medical authorities, I may quote in this connection
my letters to the Secretary to the Government of India in the Home Depart-
ment, dated Hardwar, 20th November 1897, and Bombay, 21st June 1893, as
well as my addresses of the 3rd January 1398, in the Poona Cantonment
Magistrate’s Office, under the Presidentship of Major-General Duncan (¢ Times
of India’ Press, Bombay), and of the 8th June 1899, at the Royal Society,
London (Proceedings, Vol, LXYV),

The studies made for working out a protective treatment against plague
comprise preliminary experiments in the Laboratory, the details of which can-
not, unfortunately, be published so far, and a long and difficult series of investi-
gations in communities affected with plague.

The discovery of the protective vaccine was reported to the Secretary fo
the Government of India, in the Home Department, in this office letters dated
16th January, 15th February and 14th July 1897 (wide Mr. Nathan’s “ The
Plague in India in 1896-1897,” Vol. II, pages 32—39), and published in the
“ Britigh Medical Journal,” May 1897 ; the “ Indian Medical Gazette,” June
of same year; the Proceedings of the Royal Society, London, 1899, Vol. LXV ;
and in the *“ Minutes of Evidence taken by the Indian Plague Commission,”
Vol. I, Calcutta, 1900, pages 4 ef seq,

Since my first publications the following are the alterations introduced in
the method of manufacturing the prophylactie.

Lieut.-Colonel C. J. H. Warden, I. M. 8., started the manufacture, in the
Laboratory, of peptone from goat’s meat, so as to avoid the necessity of b uying
the material in Europe. The result of his work was reported to the Sacretary
to the Government of India, Home Department, in this office letter No. 2604
of 7th June 1898,

Dr. Charles Balfour Stewart's experiments made in the Laboratory on the
effect of different degrees of alkalinity upon the growth of the plague bacillus,
and on its cultivation in peptonised cheese and in certain other albuminous
substances were referred to in that officer’s evidence to the Indian Plague
Commission, Vol, ITI, page 16 of their Report. The experiments of Dr, A.
Mayr, at the time serving in this Laboratory, on the effect of the addition of
gelatine, glycerine, sugar, with varying degrees of alkalinity, were mentioned
in his evidence to the same Commission, Vol, ITI, page 18; those by Dr. E. L.
Marsh, on the effect of nitrogen and carbonie acid gas, in his evidenee, Indian
Plague Commission’s Report, Vol. III, pages 72 and 73; and lastly, the
experiments by Dr. F. M. Gibson, on the preparation of a peptonisel medium
from wheat flour, were reported to Government in this office Nos. 6092 of 20th
November, and 6216 of 15th December 1899, to the address of the Chief Secre-
tary to the Government of Bombay (vide also Bombay Government Gazette,
December 14th, 1899, page 1857).

In 1899 Dr. Charles Balfour Stewart and Captain Milne, I. M. S., made a
series of experiments in the Laboratory in order to verify the existence of
immunising properties in the fluid and solid parts of the prophylactic. The
former subsequently published his observations in the * British Medical
Journal,” 1899,

The following technical modifications have not yet been put on record:

The method of peptonising meat employed by Lieut.-Colonel Warden
consisted in heating a mixture of goats’ meat with hydrochloric acid for 6 hoars,
at a T of 144° C., the proportion used being 150 c.c. of acid to a kilo of meat.

At the end of the process, the acid, which would otherwise be antagonistic
to the culture, has to be neutralised, 150 c.c. of hydrochloric acid, acted upon,
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: : : s transf d i me 80 grammes of
for this purpose, with caustic soda, gets tr l:z]m,iormcllmto som 82 el
common salt. This must now be largely diluted, as the :an]l.lnt 0 5”; ibo“ pa
tible with the growth of microbes does not exceed, as arule, 3 per L—:,_r_llu_. OE i p-ut
cent. of the solution. The nourishing elements obtained from thell_u 0, r.)t mea
and containing the 80 grammes of salt must therefore be mixed w l.{.}l water up
to 12 to 16 litres, in order to reduce the proportion of salt to the tlum}'edl Lu.:.if)un{i&
The salt is thus sufficiently diluted, but the nourishing elements of the liqui
are much diluted also.

If the amount of acid be reduced, so as to avoid the formation of large
quantities of salt, the meat will be digested only if that Ijt?‘-L.lt.IC-é.jfiul‘l in wul;q
compensated by an increase in heating. At temperatures above 144> C., how ever,
and even at that temperature, meat, like other organic maftter, hl?g’l:l!-i to decom-
pose, gets charred, and communicates to the fluid a dark brown colour, (}HB to
various decomposition produets such as tar, naphtha, creosote, carbolic acid, and
kindred substances, which act as antiseptics and inhibit mierobial growth.

To obviate these difficulties, Dr. Gibson has introduced the plan of reducing
the amount of acid and inereasing the heating in lengfh instead of in _fz.ogrec.
At present a kilo. of meat is treated in this Laboratory with 80 c. e. of hydro-
chloric acid, instead of 150, and kept for six days at 80° C. and three hs'plm's ab
144° C., instead of six hours at 144° C. The reduction of the amount 0{' acid
permits, as explained above, of subsequently diluting the produce of 1 kilo. of
meat by some 6 litres of water only, and gives a eulfivation medium twice as
concentrated as that used before.

Por cultivating the prophylactic, flasks are filled with broth fo alower
level than before, so as to provide a more abundant aeration of the fluid. This
plan, very beneficial in itself, involves an increase in the number of flasks, and
consequently in the labour required for inseminating, testing and sterilising,
which are applied to each flask individually. The flasks are inseminated with a
much 1:11';‘:;{:1" amount of microbes than before, in order to accelerate the maturing
of the eulbure. The cultivation flasks are only slightly vibrated for the periodical
dislocation of surface growth, instead of being shaken up. The eultures, when
mature, are sterilised by heating for 15 minutes only, at 50° to 55° C., instead of
an hour at 65°C. An additional test for effective sterilisation is applied. In
determining the thickness of growth, Dr. Gibson takes account of the light in
which examination is made, as he found that the liquid appears more opaque in
a well lighted, than in a darkened room,

An important alteration is now being tried in the method of preparing the
prophylactie, in accordance with the ideas explained in this office letter to the
Home Secretary, No, 260A. of 7th June 1898, and whizh consists in combin-
ing, for the formation of the prophylactic, agar and broth cultivations. A
four days growth on 300 sq. centimetres of agar surface is emulsified in
400 c.c. of a two months old broth cultivation. The addition of a young growth
of microbes may further reduce the case ineidence of the disease in those
inoculated.

The prophylactic is now decanted into special laboratory phials made for
the purpose, instead of in medicine bottles. These phials have their necks at
one corner instead of in the middle. The whole of their contents can, without
pouring the latter out into an open vessel, be absorbed into a hypodermic syringe.
The packing of the bottles with economy in space and in a safe way, the
rubber stoppers serving as buffers, is also facilitated. India-rubber stoppers
have now been substituted for ordinary corks, which could not be sterilised
with certainty. '

A number of patterns of inoculation syringes were tosted in the Laboratory
and distributed to workers, whose experience was recorded. The pattern to
which preference has been given is the 20 c.c. syringe perfected by Roux and
manufaetured by Collin-Charridre in Paris, After several attempts, an excellent
article has been evolved by Mr. Eyres, of the G

: bee rovernment Medical Stores,
Bombay. Unfortunately the workshops of the latter have provision for only a
limited outturn.

o s . P = 1 it "
During the period of 5.5 years under record 1,733 hypodermic syringes of

atory to operators intending

the approved, patterns were distributed by the Labor
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to take up inoculation; of the above number 929 were sold and 854 given on
loan (vide Gov ernment of Bomb vay Resolution, General Department, Plague,
No. ZZ-P. of 17th October 1898). According to the two periods here adopted, the
ﬁgm‘w were :

During the 4.% years, from January 1897 to 31st 697 syringes sold, and
May 1901, L 775 s lent,

Total ... 1472

O e P
During the year 1st June 1901 to 31st May 1902, f '“3.“ syringes sold, and
=] l 79 39 |ellt.

b 10 R S |

In the fechnique of the inoculation operation, an improvement has been
effected in accordance with Government of Bombay Resolutions No. 2230-P.
4th April 1900, and No. 3836-P. of 21st June 1900, by the designing of a speecial
lamp and oil boiler for sterilising hypodwmlc syringes and needles, Govern-
ment Resolution No. 8109-P. of 23rd July 1201° directs the lamp to be
designated as Hunt’s sterilisation lamp, after the name of the officer of the
Laboratory who carried out the work.

(©)

The general effect of the prophylactic on man, as distinet from its specifie
immunising properties, has been studied in two ways, viz. :

(1) by observing the reaction following inoculation in a few hours.
The uin'nificrmc:z of these observations was explained, amongst others, in the
“ Eyide nce ”” to the Plague Commission, Volume I, pages 10, 11 and 17, and
Volume 111, pages 349—3 51, of their’ Report, and in this office Report to
the Gm‘ernmmlt of Bombay, (:f‘mldlDL‘ rartment, Plague, No, 1269 of ' 9th August
1900, pages 2—18, as well as in my ddrhms referred to below *On the health
of thc inoculated.” Tens of thousands of such observations have heen made,
and their results taken into aceount in varying the preparation of the prophy-
lactic and determining the doses prescribed, The assistances of a number of
medical officers having special opportunities for such observations is grate-
fully acknowledged here.

And (2), by tracing the subsequent history of the inoculated. This
was done on an extensive scale among the Khojas of Bombay; in the
general population of Dhdrwdr, Hubli and Gaddg; in the Poona Canton-
ment ; among the Parsis of Bomh’tv, in the I\mmm’ and Thana Jails; in
Undhera (Jm)'udrl tdluka) ; and elsewhere. The result of the enquiry among
the Khojas for the year 1897-98 has been published in this office report to
Government, dated 10th May 1898. The enquiry for the year subsequent
(1898-99) was made i in 2 much more complete fashion, by the late Surgeon-
General Harvey, L, M. 8., Major Bannerman, I. M. 8., Dr. F. M, Gibson, Captam
Charles Robertson hlnu [ M S, Dr. Marsh and 111}75(,11, and gave results in
every way analogous to those of the first year, The result of the Poona enquiry
has been recorded in a report by Lieutenant-General C. J. Burnett, C.B., then
Commanding the Forces, Madras, of 11th June 1901, to the Government of
Bombay (I'll!)]l\llt‘ll according to Government Resolution No. 600-P. of 17th
February 1902). The Parsi enquiry, probably the most elaborate and complete
ever done, is being concluded now, and the results will be reported to Govern-

ment.

The above enquiries were summarised in an address delivered by me in
Poona under the chairmanship of is Excellency the Governor on the 29th June
1901, (“ Zimes of India’’ Press, Bombay 1901).

Very acenrate observations on the matter are also being carried out in the
Thina Special Prison, and will be reported upon subsequently.

B 1528 —4
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(D-)

The methods of finding ouf the 5.1_11{'}1‘.111}'.?'“]};{‘ Pmperi:ies of a vaceing on man
are not nearly so simple as might appear at first sieht ; the reason -]lUl]l;,_:_' t_]lml- i.h'{.r.
erucial test of submitting the immunised subjeet to a dose of lethal virus is
inadmissible in his ease. The methods in question were worked clufi by me, 111‘::;1?,
in connection with anti-cholera inr)(‘-lll:?ll.'.-ff_}n in. Bengal and: Upper JLm‘]m,
1893-94 (wide ¢ Anti-cholera -_hlt'_u:u]:l.ii_i}llw in J_mlm,_”_ T{'fr-)ssa:t-(:fmwfs' of the ju«:{
Indian Medical Congress, Calcutta, 1894, and L Indian _?f'lerfu:rsl Gazette,
January and February 1895), and further developed in my studies on anti-plague
inoculation in Lonivla and Kirkeein 1897-98. The information given in 1898-99
to the Indian Placue Commission (vide Volume 1 of their Report, page 7 ¢f seq.)
had been collected in accordance with these methods. (The methods were dis-
cussed by them in Volume V of their Report, pages 20._‘?—2(}5_}. T]Ee Iﬁatt{.‘rlwas
further analysed in my nofes on the investigations of the Dhdrwar (_/Oll:in.lltl:-l_'t_‘-
and those in the Poona Cantonment, and reported to Government in this office
lotters Nos. 363 of 8th March 1901, and 2095 of 4th and 5th November 1901
(vide ““ Appendices” to the Report of the Dharwdr Inoculation Investigation
Committee and to that of General Burnett quoted above, Government Central
Press, Bombay). A variety of questions connected with these studies has further
been considered by the Parsi Inoculation Investigation Committee.

In aceordance with the principles laid down in the above publications, officers
of the Laboratory studied the protective effect of anti-plague inoculation in the
following outbreaks: in the Byculla House of Correction ; in the Bombay general
population ; in Uran, Mora Municipality, Bombay Harbour; in Damaun ;
Londvla ; Kirkee ; the Belgaum Cantonment ; in the Umarkhidi Common Jail,
Bombay ; in Undhera, Baroda Tdluka; in the Khoja and Parsi communities
of Bombay ; in Colaba ; in Kdrachi, among the Khojas (by Dr. Gibson) ; and in
the Poona Cantonment.

The most extensive studies by officers not belonging to the Laboratory
were carried out in Hubli, Dhirwar, Gadig, Ahmednagar, Mauritius, Bulsdr,
Aden, in the Punjdb villages, and elsewhere.

Most of the above investigations were embodied in the following reports
and publications :—
Report dated Bombay, 16th February 1897, to the Secretary to the
Government of India, Home Department, on the anti-plague protective
inoculation in the Byeulla House of Correction.

Report of 14th July 1897, to the same authority, on anti-plague
moculation in the Bombay general population.

““On the epidemic of plagune in Lower Damaon and on the effect of
preventive inoculation there ”, joint Report to Government by Mr. W. M.
Haffkine and Major Lyons, L. M. S., dated Bombay, 1st November 1897,
“ Times of India Press”, forwarded to the Secretary to the Government of
India, Home Department, with letter dated” Hardwar, 19th November
1897.

 Protective inoeulation against plague ™, public address delivered under
the presidency of Major-General Dunean, in the Cantonment Magistrate’s
Office, Poona, 3rd January 1898 (Bombay, “ Times of India Press, 5’)

5 ]E]xpn:-.rin}s:m on 1.l_i:_= elfect of profective inoculation in the epidemic
of plague at U }?{Hu’r:}_, tdluka Baroda, Februaryand March 1898.” Report
dated 10th April 1898, Bombay (lvcus eit.) '

3 ‘..gpori'._’m’ thz.l* preventive inoculations against plague in the Khoja
(_3{)1111111.1__111_?}-' :::l Bombay -h‘ll'!':li_l‘ the epidemic of 1897-98,” Bombay, 10th
May 1898 (Government Central Press, Bombay). '

N AT T a0 £ a4+l L e ; ~
Report No. 1269 of 9th August 1900, to Government, on the manufac-
F " - Iaererne nrornhylantie 1n 13 M a o
ture of plagu prophylactic in the Plague Research Laboratory, Bombay,
contamnmg an account ol an investigation in Colaba (Government Central
.l.))’.‘(':.\'.‘_«, _ijll}i.'l}].i'\‘;.la
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Amongst the Reports published on the subject by officers not belonging to
he Laboratory may be mentioned :

“ Report on pllmu‘ ’md inoculation in Hubli”, by E. L. Cappel and
Surgeon-Captain B. !, Leumann, L. M. 8., 19th October 1899 (Govern-
ment Central Press, Luml)av)

“ Report on Anti-plague Inoculation work in the Dhdrwdr District 7,
by Miss Alice Corthorn, M.B,, B.S,, June 1899 (Government Central Press,
Bombay).

¢ Statisties relating to inoculation round about Nagar. Report to the
Collector, Ahmednagar”, by F.G. H. Anderson, Esquire, I. C. 8., dated
Nagar, 22nd October 1899 (Government Central Press, Bombay).

“ Ahmednagar Inoculation Statistics, by C. Hudson, Esquire, I.C. 8.,
24th July 1900 ? (Government Central Press, Bombay).

¢« Inoculation and Plague Operations in Ahmednagar ‘md distriet
during the epidemic of 1899 ”, by Major C. J. Sarkies, I, M. 8., 27th June
1900 (Government Central Press, Bombay).

¢ Report of the Dhdrwar Inoculation Investigation Committee ”, June
1900.

“ Bxtract of Report on the effects of Inoculation among the Jewish
community at J_ulcn with Haffkine’s anti-plague vaceine ”, I:Y Assistant
Surgeon S. M. Mehta, published by the General lL-mmn(m Bombay
Government, 9th March 1901 (Government Central L’wu Jombay).

“ Report on the Plague Operations carried out in Poona Cantonment
for the half-year ending 81st December 1900 *, by Lisutenant-General C. J.
Burnett, Commanding the Forces, }[.l\h‘.}..r\. (Government Central Press,
}omh:u')

“ Anti-plague Inoculation among the Parsis of Bombay ”, by the Parsi
Inoculation Investigation Committee, March 1902.
A certain amount of other information on the matter was communicated to
the Indian Plague Commission by various officers in India in 1893 and 1899
(vide their Report, passim.)
An enquiry may also be mentioned which was made with reference to the
Secretary of State’s telegram to the Governor of Bomba Ly dated 2nd February
1897, on the possible protection against plague to be d lerived from small- -pox
Vde(m wtion. The order was eonveyed to the Laboratory by the Municipal Com-
missioner of Bombay, with his memorandum No. 23345 of 4th February 1897,
and areport based upon astudy of the outbreak in the Byculla H-u'w- of ('m‘t: c-
tion, 1897, and dated 15th ldnuln\ 1897, was sent to him and forwarded to His
Excellency the (_m\ ernor. A copy was sent also to the Secretary to the Govern-
ment of India, Home Dt.‘-]l:’l)‘lllli_‘].lt.

(E.)

Difficulties which were met with in l]\t;(:(lllbl]lf preventive inoculation among
the races in India were referred to in my address quoted above i'o the first Indian
Medical Congress, Calcutta, 1894. I must ac knowledee the great help rendered
to me during the first and most difficult stages of these efforts by Mr. E. IH.
Hankin, M.A., Chemical Examiner and Bacteriologist to the Governments of
the then North-West Provinces and Oudh, and the Oentral Provinces. The
problem was solved, in every instance, in the way deseribed in my evidence to the
Indian Plague Commission, Volume '_[ page 11 of their Report. A number of
officers who assisted me in my operations were successiul afterw rards in .ulnpr ng
the same plan. As exce 1>11011'Lllv @ood instances may be quoted : the work of ‘the
late Cip{"lill Leumann, I M. §., with whom I introduced the inoculation in
Londvla, in 1897, and who, 1111h(\ year fc 1]u\” 12, appli d it on a large scale in the
Southern Maritha Country. Together witl its, he inoculated, for the
first time, whole 1}npu|ann.\ of towns, bly hirwdr and Gadag.
In 1893, Captain C. H. James, 1. M. 8., work
the Punjib, in which I was carrying on anti-cl ]
Kasauli, Dagshai, Simla, Patiala, Sangrur, Rawalpindi, Murree, Abbottabac
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Nowshera, Peshawar, Amritsar, Dharamsala, K:l.l‘.n.rth_ula, “-'azimba_d, Lahore,
Mian Mir, Sialkot, and other places and villages adjacent to them). He and
Captain E. Wilkinson, L M. 8., who was deputed by the GO\-’G}_‘IIII}QHE of the
Punjib to study inoculation work in the Bombay Laboratory in 1897, at the
time when many hundreds of people were daily operated on there, were ::ki_f'.m'\\';}['r]s
phenomenally successful in the Punjdb inoculation work of _1901.}-1901. The
latter officer must be mentioned as having inoculated with his own }1;111{1 the
largest number of people ever done in a day by a single operator, v¢2., 3,200.
Major Bannerman, 1. M. S., was sent t0 the Laboratory by the Government of
Madras to learn the procedure, at the same time as Captain Wilkinson ; and on
returning to his Presidency introduced inoculation in various places, long before
any plague appeared there, as well as in the plague-stricken cantonment of
Belgaum. Professor A. E. Wright, of Netley, during his visit to India in 1898-99,
applied anti-typhoid inoculation for the first time to large numbers of people
here, and was good enough to acknowledge, in the discussions at the Royal
Society, of the 8th June 1899, that the work done by him “ had been facilitated
by the faect that wherever he went, Mr. Haffkine had been previously.”
(British Medical Journal, July 1st, 1599.)

Amongst the vast number of other Commissioned and subordinate medical
officers and private practitioners, European and Native, who attended at the
Lahoratory to study the inoculation work, may be mentioned Lieutenant-
Colonels J. Arnott, H. Boyd and Barker, I.M.S., and Dr. (Miss) Benson
(Bombay Government Resolution No. 152—P. of 20th March 1897) ; Lieutenant-
Colonels Dimmock, Lyons, Majors Childe, Herbert, Hojel and A. Street,
I. M. S., Bombay ; Captain Dawson, L. M. S., deputed by the Government of the
(then) North-Western Provinces; Captain Dove, deputed by the Principal
Medical Officer, Bombay Command ; Dr. H. Markes Fernando, deputed by
the Government of Ceylon; Assistant Surgeon Kantak, sent by the Sanitary
Commissioner, Bombay ; a deputation of Doctors sent by H. H. the Nizdm’s
Government, Hyderabad (Deccan) ; Dr. M. Shrinivasarao, deputed by the
Mysore Government ; Assistant Surgeon G. Chitnis, deputed by the Government
of Baroda, as well as Drs, 8. M. Daulatjada, D. H. Mehta, N. D. Desai, G. B.
Paranjpe, C. D. Dewanji and 8. M. Dave, instructed, for the same Government,
in Baroda itself ; Dr. R. Unwalla, deputed by the Bhdynagar State ; Dr. Nizamudin
Pirally Bawa, recommended for instruction by the Political Agent, Kdthidwdir ;
Dr. Ranade, recommended by the Divin of Wadhwdn State ; Drs, Shroff, Murphy,
de Quadros, Miss Bradley, and a number of others, sent by the Health Officer
of Bombay ; Drs. MeCabe Dallas, K. 8. Engineer, D. M. deSilva, A. W, Dyer
Patel, S. B. Pocha, V. 8. Trilokekar, 8. B. Naik, Sorabji Aderji Doctor, b:'m(i
very many others. Those who afterwards assisted these npe!:a-htur; in their work
contributed to spread the inoculation over the territory of the country,

(F.)

In the lists given above, viz., on pages 6, 7 and 10, the countries outside
India have been enumerated in which the plague inoculation was introduced
and prophylactic supplied for it by the Lahoratory during the yeavs 1897—1902
Qeveral Institutions abroad have now taken over the ].11311111133("[’.L11‘ill”‘ of t]:(‘
material. Amongst these may be mentioned the Laboratory at the St;.:‘l%art.]lo;
lomew’s Hospital and College, London, under Professor B. Klein; the Jenner
Institute of Preventive Medicine, London; the Thomson Yates 'l,ahm'ntorié;
University College, Liverpool, from which the War and Colonial Offices -h-'n./e bee‘];
supplied ; the Imperial Institute of Experimental Medicine in hfi [’;-.!'(:-ql}()ui'rr
\\I‘iu_w-n: the ma"i-vrial 18 }n'i_zp;m‘rl for use in European and Asiatic RU‘“-l’l‘-. y .tlfe:
Swiss Bacterio-therapeutic and Vaceinal Institute, Bern; the (.:c-jinar}n’ml;
Plague Laboratory, in Pianosa, Italy ; the Laboratory of the Insul-u'- Bﬂu-‘rd J f
1 ]_:;a]t..ll, Manila, Philippine Islands. Some drug_'s:ist's; firms, like _\lcx;m Rr:innai
L-mmac_tl, London, are manufacturing and dispensing it on a '*.m'na'i-mi:ci:.li ln'l.‘:
on their own behalf. S
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ore,
and
the
the (2)—STUDIES ON STERILISATION AND DISINFECTION.
rds
[he The work on plague preventive inoculation absorbed unavoidably the largest
the part of the Laboratory’s energies, in view of its great urgency. Our studies on
00. the plague comprised, further, the following : —
]0011 Pathological studies ;
kG Studies on the antitoxic serum treatment :
of Experiments in serum diagnosis ;

99, BExamination of plague suspected animals, stuffs, cultures and patients ;
1‘1613 Researches on the plague bacillus in Nature ; and
3;1 Studies in disinfection.
y.” This work is recorded below in the order of its practical significance.

The following Laboratory reports under the head of sterilization and disin-
cal fection were published by Government :—
l];l_} Letter No. 105 of 21st April 1898, to the Surgeon-General with the
A Government of Bombay, forwarding report on experiments made in the
1Eo Laboratory by Drs. E. L. Marsh and W. W. Pitchford, on the Equifex
ok Disinfection Stove.
he Letter No. 399 of 23rd July 1898, forwarding report on experiments
yal made by Dr, E. L. Marsh on the Bowman Steam Disinfector,

J

by (The two printed in accordanee with Bombay Government Resolution
ry No. 5, of 27th April 1898),
’s
he Letter No. 21 of 18th February 1898, to Surgeon-General with the
nt Government of Bombay, forwarding report of experiments on liquid
B. sulphur dioxide and carbolic fumes as carried out in the Plague Research
1, Laboratory by Major Bannerman, I, M. S.
in Letter No. 79 of 2nd April 1898, to Surgeon-General, forwarding a
F's summarised report on experiments with sulphur dioxide and the baecillus
Vs of plagus, by Dr. E. L. Marsh of this Laboratory.
er e :
% Letter No. 816 of 30th June 1898, to Surgeon-General, forwarding
ui report by Drs. E. L, Marsh and W. Watkins Pitchford on the efficiency of
a vaporised carbolic acid as a disinfectant, with special referenece to the
. bacillus of bubonic plague.

Further report on the action of liquefied sulphur dioxide as a dis-
infectant, with special reference to the bacillus of bubonic plague, by the
same officers, with Myr. Haffkine’s summary and conclusions.

Report dated 30th June 1898 on the efficiency of nitric fumes as

e a disinfectant, with special reference to the bacillus of bubonic plague, by

d the same officers of the Laboratory.

)

=3 The five last mentioned reports were printed by Government Resolu~

¥ tion No. #9-P. of 24th August 1898,

) Report on the efficiency of perchloride of mercury in disinfectant

S, solution, as an application to cowdung floors ; and on the utility of saturat-

I ing cowdung (or simply mud) floors with sea water before spraying them

r, with perchloride of mercury, by Dr. E. L. Marsh, 14th Mareh 1899 (Bom-

e bay Government Central Press).

: Report on the disinfection of Native Dwellings by Formaldehyde
Vapour, with special reference to the utility of the apparatus of Iingner,

s by Dr. E. L. Marsh, 14th September 1899. (Printed in the Bombay

Government Central Press.)

Dr, Maxsh’s experiments included also an investigation on the number
of microbes in general found in houses roofed and unroofed, disinfected
B 15623—56
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and not disinfected ; and 4lso on the relation of the plague bacillus to water,
earth, sterilised and ansterilised, also on plague cultures exposed to the
offect of sub-soil air, &e. A reference to these experiments was made in
his evidence to the Plague Commission, Volume I1I, page 68.

Letter No. 1541 of 28th August 1901 and letter No. 2412 of 335
December 1901, to Government forwarding reports on the experiments
made by Captain Liston, L. M. S, of the Plague Research Laboratory, on
the effect of the addition of “New Green Crystals” to perchloride of
mercury and on the disinfecting and staining properties of that dye, printed
in preamble to Government Resolution No. 1346-P. of 15th April 1902.

Tetter No. 1880 of 14th October 1901 on the cheapest disinfectants ;
forwarding report on experiments made by Captain Liston, I. M. Dy
printed in the preamble to Government Resolution No. 4805 of 10th
December 1901.

The following may also be mentioned :—

“The procedure adopted in the Plague Research Laboratory for stop-
pering the plague prophylactic bottles, and on the sterilisation of India-
rubber and ordinary corks”, by Mr. M. K. Pansare, L. M., Supervisor,
Plague Research Laboratory, published in the “ Indian Medical Gazette”,
December 1900.

Some other Laboratory studies and reports on disinfectants are mentioned
below, on page 38.

A special formalin disinfecting machine, for disinfeeting boots and shoes
of native crews serving on out-going vessels, has been constructed and supplied
to the Port Health Officer, Bombay (vide letters to Government, Nos. 1510
of 23rd Aucust 1901, 242 of 12th February 1902, and 526 of 24th February
1903). In the course of the investigations connected with this matter, it Wwas
found that it is much easier to deprive the plague bacillus of its power of orow-
ing in artificial media than to make it harmless to rats; that the latter ;;})ssess
the power of revivifying an apparently disinfected plague culture ; suffer from
it a fatal disease, and restore it, during this process, to its primitive vigour. '

(8).—EXAMINATION OF PLAGUE-SUSPECTED PATIENTS,
ANIMALS AND STUFES.

The number of living and dead animals, rats, miee, monkeys, squirrels, dogs
cats, birds, examined in regard to plague, for Government officers, the t\.liuni?-'i‘-’-
pality, and private applicants, amounts to a very large number ’hut cz;n'not 1,
given in accurate figures. 3 i e

In 1897 the Laboratory investicated an outbreak of plague among
moqkeys n ]_-1&1'dwar (vide l{t_'._prn't to the Secretary to the Government 0_-%
India, Home Department, dated Hardwar, 25th November 1897).

Cases of plague among monkeys and squirrels in Dharwd

shi=R gL mong nkeys : squirrels in Dhdrwdr were further
stfudt]].e.d b_}L lﬁl (Miss) L-oi't-h(fru and Captain Ch. Robertson Milne, I. M. 8 E[lllf;l
of this Laboratory, and the result publis in b NG i ik
S Ts sult published in the Bombay Government

(2 - _- — = x L Sl u ™ » -
: The 1n£ect1\el.1fzss or otherwise of food-stuffs was tested in a number of
instances, always with negative results. .

Only on one oceasion did it happen that a number of rats inoculated witl
flour and. farinaceous articles, removed from a plague infected qlu)lu Ll';'-l wf\’l
plague microbes were detected in their bodies, and the na,u:;é :)I’ 11;; '(;’ifll .I‘ l [{
cm}ld not be ascertained, the samples having been in’idv.-‘ ‘fe t '“J'u' i
This was in connection with 15 articles of f ooc'l?st'ul'l's se L i L‘l "i -111:1_\- ‘dcs?roycd.
the Medieal Adviser to His Highness the M‘ih-il“i'a E T‘ _"01 mwﬁt]g%tlcn o
No. 946 of 7th February 1902. s ST il

Experiments on milk and ghi
~_Expe . m : ghi were referred to i 13 P
Indian Plague Commission, Vol, L, p. 15, He AT a0 H e
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(4).—PATHOLOGICAL STUDIES,

Dr. F. M. Gibson and Captain Ch. Robertson Milne, I.M.S., studied the
infectiveness of secretions from plague infected rats (vide Captain Milne’s
evidence to the Indian Plague Commission, Vol. III, p. 24).

The Laboratory examined a number of samples of blood and pathological
products and tissues from plague stricken patients.

Thus in March to May 1898 Dr. C. H. Cayley, then of this Laboratory,
investigated discharges from plague patients, their saliva, epidermis of tongue,
sputum in pneumonia cases, and demonstrated in all of these the presence of
plague bacilli, but found them absent in perspiration and urine. Reference to
these experiments was made in his evidence to the Indian Plague Commission,
Vol, 111, p. 294 of their report.

The same officer made also an enquiry into the length of time during which
plague bacilli are recoverable in the sputum and other products of people sick
and recovering from plague pneumonia. For results vide evidence given by
him to the Indian Plague Commission, Vol. 11T, pages 293-291 of their report.

In February to March 1902, Captain Greig, I. M. S, of this Laboratory,
made a study of the presence or otherwise of bacilli in the blood of plague-
stricken patients, as observed in the epidemic of that season. These studies were
made parfly in connection with Dr. Costello’s investigation on the effect of
Lustig’s serum in the Poona General Plague Hospital, in February to March
1902 (zede that officer’s report No. 2297, dated 29th April 1902, and Government
of Bombay, General Department, letter No, 1877-P, of 16th June 1902).

The question as to the possibility of conveying plague by food was studied
on a considerable scale, by Dr. F. M. Gibson, Notwithstanding the great varia-
tion of econditions, in no instance could the disease be communicated even to
such animals as showed themselves very suseeptible when inoculated afterwards
under the skin. The materials experimented with included grain freshly and
abundantly infected with virulent plague cultures, The same officer studied
also the communicability of plague from rat to rat.

Certain pathological studies made by me in 1896 and 1897 remain still
unpublished.

(56).—RESEARCHES ON THE PLAGUE BACILLUS IN
NATURE, OUTSIDE THE HUMAN AND ANIMAL BODY.

Dr. C, H. Cayley, M.A., M.B., was first put on this investigation, in 1898,
Various methods proposed by investigators and others suggested by us, for
recovering plague bacilli from soil and other materials, were tested by him in
March to May of that year, and attempts made to deteet the bacilli in articles
which were likely to be naturally infected, such as elothes from patients, earth
in infected rooms and from plague grave-yards, cotton matting, hangings in
patien’s rooms, etc. No plague microbes were found, exeept on one oecasion,
on a piece of matting directly soiled by a plague patient. In the same year and
in 1899 Dr. Ransome and Captain Milne were put on to test articles removed
from -infected rooms. In a large number of attempts made, only on one
occasion, again, was a plague culture obtained, viz., in a sample of dust sweepings
collected by Dr. Ransome, a result which may have been due to some acecidental
contamination.

Ultimately Dr. F. M, Gibson was deputed to carry out a series of experi-
ments First in Bombay, and afterwards (June to September 1898) in Kardchi
(véide Government Resolution, No. 3572 of 4th June 1898). His experiments
were made upon soil, clothing, bedding, furniture, food-stuffs, gunny-bags,
grain and other articles which were likely to have been infected by plague
rats. In no instance could the plague microbe be detected.
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.ohine for these microbes was described in m
The method used for searching for these mu.robcqu :1:c ol y
evidence to the Indian Plague Commission, Vol. I, page 15 ol thewr report.

(6).—EXPERIMENTS ON SERUM DIAGNOSIS IN PLAGUE.

These were made by Dr. Gibson and, under his guidance, by Dr. (Miss)
Alice Corthorn.

The object was to ascertain whether serum separated from c_flott?ld bl?p((} of
patients sick or convalescent, and of persons mocul.ntgd agaln_at the p ‘a:ﬁn_c,
had an effect on an emulsion of plague microbes, similar to that observed in
enterie, Malta fever, and some other diseases.

Difficulties that so far have not been overcome were met with in the pre-
paration of a satisfactory emulsion of the plague bacillus. An emulslon‘pr(i-
pared by shaking up a 48 hours’ growth off agar with distilled wafter and sand,
seemed satisfactory, but was found to be precipitated by normal ‘h'uman serum
as well as by that of persons inoculated against the plague. This may have
been due to the omission of § per cent. of salt in the preparation of the emu]_s_ion.
Later attempts at making an emulsion on that plan pruqu aburtl}f(f, ]_}{_)Sb‘ﬂi_ly’
for want of proper sand. As regards plague patients a further difficulty was
met with in the fact that in acute cases the blood could not be got to clot. A
clear serum could not therefore be obtained. Whether this reaction can be
profitably applied to plague, with improved methods or not, remains for the
present undecided.

(7).—EXPERBRIMENTS ON A CURATIVE SERUM FOR PLAGUE.

Dr. Yersin, previously of the Pasteur Institute in Paris, who had been
investigating the plague in Hongkong, in 1894, and since then pursued his
studies in his labhoratory, in Indo-China, and in the Pasteur Institute, in Paris,
published in 1896, shortly before the outbreak in Bombay, the results of his ex-
periments on a curative serum for treating that disease. According to this
publication, serum of horses treated with plague cultures, upon the same lines
as it had been done for the preparation of an anti-diphtheritic serum by Behring
and Kiftasato, obtained the property, when injected in plague patients, of reduc-
ing their mortality from some 90 per cent. down to 7 per cent.

On my arrival in Bombay, in the beginning of the outbreak here, I under-
took experiments on small Laboratory animals, on a limited seale, with the
object of, first, carrying out a tentative study on the properties described
by Yersin. It was however known from experiments on diphtheria and
tetanus, that the preparation of such serum, whether in small or large quan-
tities, required many months of continued treatment of animals from whom the
serum was to be obtained. On the strength of Dr, Yersin’s statements, the Health
Department of the Municipality asked that the preparation of such serum should
be undertaken at once on a scale adequate to the outbreak in the city.

The preparation on a plan similar to that announeced by Dr. Yersin, began
in November 1896, and towards the middle of April 1897, 52 horses, 14 cattle and
119 goats and sheep were under treatment. In October 1897, I had collected
an _amount of serum sufficient for submitting the treatment to a conclusive test
and carried out this in the Poona Plague Hospital, with the assistance of Dr.
W. J. Simpson and Major Bannerman, I, M. S, My results were of an entirely
negative character. By the end of the same month I reduced the number of
animals tq 9 horses, 3 cattle and 3 sheep, on which certain further studies were
carried on, The animals were finally disposed off upon my letter to the Muni-
cipal Commissioner, No. 62 of 25th March 1898 (vide this office letter to the
{]é;g};ltlve Health Officer, Bombay Muynicipality, No. 1048 of 10th December
| The method of testing the serum which I adopted, and which I consider
the only aceurate one, as well ag the general results of my experiments, were
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explained to the Indian Plague Commision, Vol. I of their Report, pages 13—15,
During my experiments, I found the serura of sheep more promising than that
of other animals. This serum will be agaip experimented with in this Laboratory.

The above experiments decided the question of anti-toxic treatment in
plague in a way which has not been controverted since. In addition to this, the
following facts were for the first time established in the course of those studies :—

(1) That none of the larger domestic animals, cows, horses, bulls, she 2P,
goats, contract plague; only goats waste gradually away under the
effect of the artificial infection (side p- 38, Vol. I, of Mr, Nathan’s
“ The Plague in India in 1896-1897 7

(2) In man hardly any difference in re-action is observed if he be re-inocu-
lated a few days after a first inoculation, and only a slightly lesser
re-action is observed if he be inoculated a lo ng time after thefirst, Never-
theless a continued series of inoculations tried on animals shows that they
get more and more insensible to the virus. Thusa horse which re-acted
at first violently to, say, 5 c.c. of a plague culture, may after several
months of treatment, show only slight fever subsequent to an injection
of some 1,600 e.c. ; and

(3) That there exist such a thing as local immunity, as explained to the
Indian Plague Commission, Vol. I, page 13,

o

A detfailed enquiry into the results obtained from sera prepared by Professor
Lustig, Florence, and Professor Terni and Dr. Bandi, Messina, was carried out
in the Laboratary, with results similar to those observed in 1897,
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STUDIES IN DISEASES OTHER THAN PLA
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As stated above, the activity of the Laboratory has I;::-"u,_ during
years under report, connected mainly with work on 1;1""111: As J.':.L:', however,
as circumstances permitted, a certain amount of work has been done also in
other directions, namely in connection with Cholera, Typheid, Malfa or
Mediterranean fever, _I_i-\':‘T;'_ipsinu' fever, Seurvy, Snake venom and :-:,;:‘:i\:-nr_‘-m'..
Diphtheria, Leprosy, Variola and Vaecinia, Malarice, Epizootic lymphangit
and Surra,

A.—PRACTICAL AND RESEARCH WORK ON CHOLERA.

This comprised :

(1) Studies on the distribution of cholera baeilli in nature, carried out in
the following places :—

In Bombay : vide this office report dated 4th August 1897, in reply to
letter from Municipal Commissioner, No, 10512 of 28th July 1897,
asking for the examination of Bombay waters.

In Gujardt, during the 1900 famine: Report to Government of Bombay,
No. 1191 of 25th July 1900,

In the Ahmednagar Boer Camp, undertaken upon the request of the
Pringipal Medical Offict er, Bombay, wire dated 29th May 1901, and
continued till 25th October 1901, Kesults reported to the Senior
Medieal Officer in charge of the Camp,

Apart from the above, a large number of samples of cholera suspeeted
waters were examined in Lhr\ Laboratory on appluuimn from various sources.

(2) Study of the effect on man of various forms and doses of cholers
vaccine, carried out by Major A. Buchanan, I.M.S., Superintendent, Nigpur

Jentral Jail, and Captain G. Lamb, I. M. 8., of this Laboratory. Contributed tc

the Scientific Memoirs edited on behalf of the Government of India by the
Direetor-General, Indian Medieal ‘**u\u'\, with this office letter No. 2356 of
14th December 1901 and summarised in that officer’'s Annual Re sport for 1900.

(3) Experiments in Baroda, by Captain Lamb, I. M, S., and myself, on
the effect on men of a comma bacillus 1u~t cm?ulium“nn nuh the serum of
animals immunized to the cholera comma bhacilli.

(4) A certain number of officers were also t taught the

cholera inoculation, upon the request of the Surgeon-Gener
ment of Bombay, dated 11th June 1901.

e ”f'.uuqsm of anti-
al with the {]U'\ku.

B.—PRACTICAL AND RESEARCH WORK ON ENTERIC FEVE

(1).—PREPARATION AND DESPATCH OF ANTI-TYPHOID VACGINE

(@)

One hundred and fifty doses of this vace L‘]E’ were

2 SEhe : wrepared and distribute
to applicants in 1900-1901, and one 1} ok ¢ distributed

wndred and kl\:\'—nmn in 1901-1902. as

detailed in the lists below. R
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o places from the Besearch Laboratory, Bombay, between Ist June 1901 and
7, 31st May 1908.
(Total 169 adult doges.)

P 3
T'o whom and where sent,

90th Decamber 1901 |2 B e 2.1 Young 8

7 2 ,
; MAHA'BLESHWAR.

& ; , A e -
21t _‘.'L.:;y 1902 z I)Illlf_.llrb‘-)in(l‘_'i]L- i sy 1 2

i | PooNa.
- X all; I-MS.
i; by 2 ey L s
j_‘ m.J4 f 9] > s |
| Total for Bombay Presidency ... 07
=
May 1002 .. e 2 45
i
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| NATIVE STATES

HyperAsAD (DECCAN).

93rd Mav 1302 The Placue Commissioner ... %
ao Il ALY L] =} . 1

| Grand Total ... 169




The typhoid vaceine issued from this Laboratory was prepared in accord-
ance with the ideas explained in this office letter No. 260-A of 7th June 1898,
to the Government of India,

The strength of the bacillus was kept up by the same method of passages
through guinea pigs as I introduced in cholera. A richly sown broth eulture of
virulent typhoid bacilli in broth was prepared and left fo stand for 10 days.
The typhoid bacillus grows much more rapidly than that of plague, and a
richer cultivation is obtained within the above time than can be had from
plague bacilli in a corresponding number of weeks.

1

Twenty-four hours before the cultivation is completed, an agar growth of the
bacillus is started. On the tenth day of growth the liquid culture is introduced
into the vessel containing the 24th hours’ agar culture, and the surface growth of
the laiter is washed off and mixed with the broth culture, The mixture is sterili-
sed by heating for 20 minutes at 60° C. In this way a young, one day old,
vicorous mass Of bodies of bacilli, taken off the agar, is combined with the
produéts accumulated in the ten days’ old liquid cultivation.

o

()

The following references show the connection of the typhoid vaceine with
that of cholera and plague: Professor E. A, Wright and Surgeon-Major D.
Bruce, A.M.S, “ On Haffkine’s method of vaccination against Asiatic
Cholera,” British Medical Journal, ¥ebruary 4th, 1893; Dr, Tamamcheff « Ex-
périences sur les vaccing phéniqués de Haffkine,” Annales de TlInstitut
Pasteur, 1892, p. 713 ; and Dr. G. lawein, “ Observations sur des cobayes im-
munisés par les vaceins anti-cholériques vivants,” same volume, p. 708 ; Surgeon-
Captain C. C. Manifold, M.B., I. M. §,, “Report of a ease of inoculation with
arbolised anti-choleric vaccine (Haffkine),” Indian Medical Gazette, April
1893, p.101; E. H. Hankin, *“ Annual Report of the Chemical Examiner and
Bacteriologist to the Governments of the North-Western Provinces and Oudh
and of the Central Proyinces for the year 1894,” Allahabad, Government
Press, 1895 ; Professor R. Pfeiffer and Dr, W. Kolle, * Experimentelle Un-
tersuchungen Zur Frage der Schutzimpfung des Menschen gegen Typhus abdo-
minalis,” in the Deutsche Medicinische W ochenschrift, .A\I‘%_\,“-_LL:? 1896. and in
Hu.“ Indion Medical Gazette, 1597; A. B. Wright, M.D., and 51_1‘,“:(-3(;1'1-
.i.iatgr:]“ D. l‘fulrz‘,p]n, M.D., I. M.S,, “ Remarks on vaccination acainst t\'.[-}hoinl
tever,” British Medical Journal, Janunary 80th, 1897, p- 256 ; W. M., 1 l.n"['f.'kine,
2 I]n_u-u[aiir.an against Plague,” British Medical Journal, May 18:7 ; and letter to
the Secretary to the Government of India, Home Department, dated 14th July
1897 in Mr. Nathan’s “The Plague in India in 1896-1897,* Volume II.
p. 365 W. M. Haffkine, *“ On Preventive Inoculations,” Procecdinos of Thé
Royal Society, Londen, Volume LXYV above quoted ; “ Discussion of Prevens
tive Inoculation,” British Medical Jouwrnal, July 1st, 1899 : 1:]_01-’99;”1,
A. B. Wright, letter in the British Medical Journal, July 8th, 1899, p, 199 ;
and Indian Plague Commission, page 183, Volume V of their Report., s

(2)—INVESTIGATION OF TyruOID SUsPEOTED WATERS,

A number of samples of water were examined at the L: boratory for the
presence of typhoid-like baecilli and those of the eoli elass, T'his '\',1--“;.;1“[‘..7%
amongst others, on the waters of the Ahmednagar Boer Camp in }g(.‘lité,]]if:&
1901, upon an application from Lieutenant-Colonel Lane, R.A.M.C, A noto
referring to these studies was forwarded to the Director-General, i.ilflg.‘l"-l '\' "lil N !
Service, with this office No. 2413 of 24/25th December 1901. gl

al




he
ed
of

li-

i
¥

25

(3).—SERUM Drscyosis oF ExTERIC,

The Laboratory manufactured and supplied materials for the diagnosis of
the disease by means of Widal’s method, which consists, as has been mentioned
above in making a drop of seru m, obtained from the blood of a suspected patient,
act upon the microbes of that diseage suspended in a saline solution. A lecture
explaining the method was delivered by Captain Lamb, I. M. 8., of this
Laboratory, in the Bombay Medical and Physical Society and subsequently pub-
lished in their proceedings, as well as in the Indian Medical Gazette and also
by the Director-General, Indian Medical Service.

By means of this method rather numerous cases of the disease were detect-
ed in N atives of India, wiz. in Bombay and in Poona. A report on the
matter by Captain Lamb, I. M, S., was submitted to the Government of Bombay
with this office letter No, 49 of 10th January 1901 and published in the Bombay
Government Gazette Extraordinary of Tth May 1901, page 797 and following.
Another report was sent to the Sanitary Commissioner with the Government
of India for publication in the Scientific Memoirs, with this office No, 1155 of
29th May 1902.

In 1900-1901, 825 blood capsules, 885 sedimentation tubes, 138 capsules
of microhial emulsion, and 38 special lamp collars and tubes, were issued to
various officers for the diagnosis of typhoid and Malta fevers by means of the

method in question. In 1901-1902 the figures were 1,007, 1,164, 151 and 8.

A certain number of officers were admitted to the Laboratory and taught
the method personally,

The apparently wide distribution of the disease amongst the Natives of India
must now be taken into account whenever measures are discussed for the preven-
tion of enteric. Formerly the British troops and the general European popula-
tion in India were supposed to be the main, if not the only, sufferers from, and
disseminators of, this disease.

C.—MALTA FEVER.

By means of Widal’s re-action applied to Malta (or Mediterranean) fever
a number of cases wero diagnosed among Europeans and Natives of India, The
recognition of indigenous cases out here has an interest from the point of
the geographical distribution of the disease, so far only very imperfectly known.
A report by Captain Lamb, I, M. 8., of this Laboratory * On the occurrence of
Mediterranean fever in Bombay,” was published in the Government Central
Press, Bombay, 1900.

D.—RELAPSING FEVER.

In connection with the outbreak of the disease in one of the Bombay Jails,
Captain (. Lamb madea series of experiments on Relapsing fever in Monkeys.
A paper by him on the subject has been published in the “Scientific Memoirs
of Medical Officers of the Army in India,” Part XII, 1901, pp. 77—102,

E.—SCURVY,

Experiments by the same Officer were carried out with the object of testing
theories so far advanced as to the manner of propagation of this disease. These
experiments were published in the * Lancet,” London, January 4th, 1902,
pp. 10—14.

p 1523—7
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F.—SNAKE VENOM AND ANTIVENENE.

(1),—TESTING SAMPLES OF ANTIVENENE.

Tn order to test the efficacy and keeping properties of Calmette's antivenene,
samples collected in Bombay, Nasik, Indore, Agra, Berar were examined by
Captain Lamb and Dr. Hanna of this Laboratory. The samples had been kept
in the respective places from 2 monthsto 5 years. It was found that the efficacy
of the material when tested on animals injected with cobra poison 1s undoubted,
that its power gets gradually reduced, and that the latter process is quicker in
hotter parts of the country. After some three years the serum seems to lose its
power entirely. A report on these results was forwarded to the Government
of India through the Government of Bombay with this office letter No. 689 of
19th April 1901, and appeared in the Scientific Memoirs edited by the Sanitary
Commissioner with the Government of India, New Series, No. 1, 1902.

(2).—CoLLECTION OF SNAKE VENOM.

An arrangement was made, by the sanction of Government, with Dr. Calmette
Lille, the discoverer of antivenene, for the exchange of his serum for dry venom,
which he required for his]preparations. For this purpose 772 snakes (Cobras,
Russell’s Vipers, Echis carinata and Bungarus Fasciatus) (686 live and 86 dead)
were collested by the Laboratory. The districts and officers who contribu-
ted this large number of reptiles are given in the attached lists. Over 1,000
grammes of dry cobra venom, 50 grammes of dry daboia venom, 5 grammes of
that of bungarus fasciatus and about 5 milligrammes of that of echis carinata was
collected from these snakes.

Statement showing the number of Snakes received at the Plague Rescarch Laboratory,
Bombhay, up to 31st May 1900.

(Total No. 3,)

Rama ot Towh, Presidency, ete s Sender’s Name D s 4
and designation, ate. Cobras. Total,

Bombay Presidency.

Bombay ... +++| Purchased by Laboratory ...| 10th April 1900 to 28rd 3 3
May 1900.

Statement showing the number of Snakes received at the Plague Research Laboratory
Jrom 1st June 1900 to 31st May 1901.

(Total No. 19.)

- | Ju =
Name of Town, Presidency, efe., Sender’s name l l - E R 1
and designation, ‘ = b s .‘\I’I'ﬁsi i Total.
| ipers.
; |
— e e L
Bombay Presideney. I]
_]_' v 3 Dol e ;
"IDL'LIIH.} ' 1[11(,1)&:{,‘(‘ ],} [4.’;ﬂjt"|]':1.[(;ry 4 27th June 1900 to 9 10 19
‘ 16th April 1901,
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Statement showing the number of live Snakes received at the Plague Research Laboratory,
Bombay, from different parts of India between 1st June 1901 and 31st May 1902.

(Total No. 671.)

'| .
: ‘ DESIGNATION OF BNAKE.
| : | Total
5 = |  Presidency, &c., Sender's |
Name of Town. . X el ate of recain | | number
” | Name and Designation, Date of recoipt. Naja | s . 1. |Bungarusiof Snakes
Tri | Daboia | Kehis e e
Hipu- |5 il | onsinate, LasCis- [received.
Aiwnis: vILSsel i, u_a.n,..lb..l tus.
‘ Bombay Presidency. | I :
Bombay ... .| Purchased by Laboratory ...| Ist June 1901 to 20th 3 687 [ rave I 9
o - | May 1902 '
Théna Asgistant 5.:1_11",';001_1_ F. A.| 30th August 1901 ... e 1 | 1
| Moos, Khin Bahddur,
Acting Civil Surgecn. ‘
| | |
! Total for Bom|bay Presidency 3 7 5 10
|
| B
r Bengal Presidency, : [
Alipore .| C. J. Stevenspn Moore, Hsq.,| 20th February 1902 8 (3] i ] 1 15
C. 8, Officiating M:Lgia'—l to 17th May 1902, I | |
trate, 24-Parganas, | : l
Balasore ... ..., Captain W. A. Williams,| 9th November 1901 . 10 | ’ i 10
I. M. 8., Civil Surgeon and| |
Saperintendent of Vacei:| |
| mnation, ==
Bankura ... «ss| B.De, Esquire, C, 8., Magis-| 7th Janvary 1902 ... 11 = 11
trate. |
Barisal ««| Lieut-Colonel R. Cobb,| 29th November 1901 ,| 3 ] 3
I. M. 8., Civil Surgeon, ‘
Hooghly. .. .| T, Inglish, Esquire, C. 8., 6th December 1901 to 10 10
| Magistrates ‘ 28th January 1902, |
Howrah ... voofl B, W, Duke, Esqguire, C. 8., 6th November 1901 to 13 11 24
Magistrate. | 16th December
l. 1901,
Jessore «-| A. . Hallifax, Esquire,| 26th February 1902 . 5 | b
| Q. 8., Magistrate, | |
Midnapore »es| W, A, Marr, Esquire, C, 8,,| 18th November 1901 . 48 | e | 43
Magistrate. ‘ ‘
|
| |
Total for Bengal Presidency 108 i 17 . 1 ‘ 126
|
|
Central Provinces. |
Bhandara w| B, J. Murphy, Bsquire, 19th October 1901 to| .. 4| - 4
| Civil Surgeon. | '_’Stl! Janunary 1902 . :
Damoh «es| T, W. Quinn, L.R.C.P,, &e.,f 5th October 1901 to 27 7 34
Civil Surgeon, | 28th April 1902 y
Hoshangabad ...| Major A, G. Hendley,| 4th October "l'JOT: to 3 . Vi 3
| 1. M.8,, Civil Surgeon. 16th October 1801 ,
Jubbulpore veo| Tident-Colonel H, K. McKay,| 14th October 1901 E" 1t 2 . 16
| I.M.S., CIE, Civil Sur- 14th February 1902.|
geon,
Nagpur ... +ol Major A. Buchanan, M.D,,} 14th Octiober 1901 .. ! | 1
2 I, M. 8., Civil Surgeon. |
}:;u_‘eingl]}]ut‘ wee Ca]}{'n‘[]] G. l\ful‘phy, I. M. S-) Oth Octoher ]‘}[’)1 to 23 8 1 32
; Civil Surgeon. 13gh May 1902
Ehandwa L\Iﬂj”r H. E_ Banatvala, 29rd October ”]01 to 323 | 40 6 | .o 369
1.'M. 8., Civil Burgeon. 20th May 1902
2 . o - o a 2 6
Raipur | Captain P. T. {,II“]]IIIMI, 2.‘(.11“ December ]9‘?] 4
: 1?;.1_ 8., Civil Surgeon. to 26th Mareh 1902,
Sambalpur «| Assistant Surgeon D. O0’Con- 9th Oectober 19[‘_!?: to 19 19
nall Murphy, Civil Surgeon. 81st March 1902 ...
1 4 g ; O 3 4 “es 17
T ) S . ain ' W. D. Sutherland,| 4th October 1901 to 1 |
gangor C?\‘Iﬁll}“,ll. M. S, Civil Sur-| 30th December [
geon. 1901 :
|
Total for| Central Provinces ... 427 05 7 2 501
| JgpbelUger= o S b ot




DESIGNATION OF ENAKE, !
— | Totl
d - = y | ber
r o Presidency, &e., Sender’s ’ e num
Name of rn. - . 2 : Date of receipt. + 2 oaTnklap el
Atneof Tow Name and Designation. Rp R S r]f\:_kja Daboia ‘ Bl H11n.::’{!1‘1.- u.f ?.*.u_.:.l 1&5
Leipa- | R ussellii. carinata, Pasciar | receiveds
‘ | dians, i [ tus. |
i | |
- - 7 .
| , fo il 3
Madras Presidency, | |
|
Anantapur Bannatyne Macleod, Esq., 26th Oetober 1901 fol 3 —— 3
M.A., Barrister-at-Law, | 6th February 1902, | |
Collector, |
Vizagapatam .| Captain W. Vichers, I. M, 8.,/ 15th October 1901 to Gle=iSaaEm Sl 6
District Medical and Sani- 4th November 1901. [
tary Officer, l : |
| |
: i
Total for [Madras Presidency ... ] ‘ eer 1| | 9
| |
| |
| United Provinces of Agra |
| and Oudh, |
Gorakhpur .| Major G. H, Baker, I.}M.S., 18th February 1902 12 12
Civil Surgeon, to 6th May 1902,
|
Mivzapur .. .+.| Major R. J. Marks, I M. 8.,/ 16 December 1901 ... Tl T
Civil Surgeon. | |
| | ]
| Total for, United Provinces ... 19 19
| |
Nutive States, Nizdm’s | |
| Dominion. |
Bolarum .. ... Honorary Lieut. Mahoney, 5th August 1901 ... 3 1 e | i 4
L. 8. M. D. | : |
| |
Orissa. ; | ' [
Barnmba .. ...| Babu Madan Mohan Patnaill, 25th March 1902 ...| 2 I P
Manager, Barumba State,
1
{ Totalfor Native States 5 s il e 6
| | |
|
I S
| : o Sl sgi |
| Grand Total ... 571 : 90 | 7 3 671

(3).—8UPPLY OF ANTIVENENE 10 HOSPITALS AND DISPENSARIES.

Between October 1901 and 21st April 1902, 632 hottles of Calmetto’s anti-
venene were distributed to hospitals and dispensaries in the Beneal Presidency,
G P S D L 3 ) Finnt i B b
(:L.I.lf.-.i al Provinces, the Punjib, Rdjputdna, the United Provinces and Kdshmir.
Considerable orders from Burma, United Provinces, Central Provinece and the

North-West Frontier Province are awaiting comp
with Dr. Calmette fell through, as ared hims
with Dr. Calmette fell through, as he declared himse
large quantities of venom. The preparation of his a1
method published by him and very kindly supj]

municated by him to the Laboratory, has therefore

liance. The arrangements
If unable to make use of
1tivenene, according to the
lemented by details com-
been started in this

Laboratory, Certai OTNARIAG oA R rali s ar deli :
J‘H i e t.”.n p]‘omm.n% 1110_(11tm_a{,lpns are being attempted, and these
will be in due time reported on, and published.
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Statement showing the amount of ;
cowing he mount of Anty venene -'?'?(;;J;,:f.f-""fr to various }"Pfrlr'r’ﬁ J‘,"’Ir‘r-::,rl i }?"’?‘:ff,l'("'ff }'”f;”.”{-}.,’.
aces from the Rescarel Labe 0rYy,

Bomkbo i 2
bombay, between the 16k Oetober 1901 and, 21st April 1902

(Total number of bottles, 632).

Dat
Dute,
BENGAL PRES ' e b g L
BENGAL PRESIDENCY. BENGAL PRESIDENCY—|
| conlinued, |
| |
Bhagalpur, | : -
e il | Ranchi,
25th Febmary 1902 ... Civil Surcesn | " ; :
) Surgeon s 6 | 10th March 1902 ...| Civil Surgeon 0 o5 10
Burdwmn. | '
s . | Saran.
25th February 1902 ...! Civil Sureans ; mpu |
h Fe y Civil Burgeon,.. 6 10th Margh 1002 ...' Civil Sureeon 5% 6
Champaran. Total. B :
| hampara Total, Bengal Presidency 203
25th February 1902 ... Civil Surgeon 94
e CENTRAL PROVINGES.
CULTECK. |
25th February 1902 ... Civil Surgeon 5 Hegewr,
10th Janu 1902 to Administrativ Medieal 200
Y : LY0Z to Administrative dieal i
Darbhunga. : 18th April 1902, Otficer. e o
10th March 1902 Civil Surgeon cdoiidbih 10
THE PUNTA
Faridpur, A
10th March 1902 =+ Civil Surgeon . 10 Adeeant
; ! Ist April 1902 «ee Civil Surgeon :
G L. | 2 4
- < - | e, i
25th February 1902 ... Civil Surgeon 12 ; e
et April 1902 oo Civil Surgoor
Hazaribagh. I s -
10th Mareh 1905 R Ferozepore.
Oth March 1902 ... CUivil Surgeon 12
| st April 1902 .+ Civil Surgec i
Howrah, . o T ‘
- e o3 Grirdcion s
25'h February 1902 ...| Civil Surgeon po i Waaks.
Ist April 1902 . Civil Sureec
Hugli. i | L surgeon |
ST
10th March 1902 ...| Civil Surgeon 4 e i
| 5 15t -’\pl';] 1902 Civil Surgeo:
| 1st April 1002 urgeon 4
[ ﬂf.'-f.'!'.’fmiw-,i-. | = b
1
L 3 | Hoslimrpur,
10th March 1902  ...| Civil Surgeon ias 12 - &2
{ Ist April 1902 -« Civil Surgeon 7
Mon :’_f'/!’".”-‘. . 5 A
~ Jullyndenr
25th Febrnary 1902 ...| Ciyil Surgeon 24 | g
. t Ist April 1902 ... Civil Burgeon ot o L
Murshidabad. Karnal.
. ! . = . b -
10th March 1902 1rgeon o 10 | 1st April 1902 Civil Surgeon 4
| My sl arpre
; TN ] Lalore,
Ist April 1902 -«| Ciyil Burgeon ) 4 i
I' 1st April 1902 « | Civil Surgeon i : 4
| Mymensingh.
2 J Ludhiana.
10th Mareh 19021 ...| Civil Burgeon ces .- 6 |
| 1st April 1902 | Civil Surgeon 4
Patnas :
[ Lyallpur. [
10th March 1902 to| Civil Surgeon ..'! 24
Ist April 1902. [ Ist April 1902 +++| Civil Surgeon o 4
| ; [ ]
‘ 2)-Parganahss [ Multan. |
|
25th February 1902 ...| Civil Surgeon 6 | 1st April 1902 «..| Civil Surgeon : 4
| |
- 3 |
Pauri. ! Mucaffarnagar. |
25th February 1902 ‘ Civil Surgeon 6 | 1st April 1902 -»-| Civil Surgeon 4
|
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Date.

| THE PUNJAB— continved.

Peshawar.

| Name of P

and Distriols
and date of d

H 1

RAJPUTANA.

|

|

1

I Ajmere.
1%

|

st April 1902 Civil Surgeon 4 e
Jee s : = 2nd April 1902 ..| Civil Burgeon i
[ Bawalpindi. |
' Sivil Surge ' INITED PROVINCES OF
st April 1002 «ss| Civil Surgeon aen 4 [ U - (M
b i | AGRA AND OUDH.
|
Roht alk. |
l I Laeknow,
1st April 1902 «| Civil Burgeon iy 4 y =g | 1
l : | 27th January 1902 Inspector-General of Civil 43
Siallote. | Hospitals.
1st April 1902 .| Civil Burgeon =5, 4 7
5 . Nainitat District.
Shahanur, : 3
i [ Haldwani,
Ist April 1002 .| Civil Surgeon 25 4 ; _ : ; ;
' 21st April 1902 Assistant Surgeon, Haldwani 4
Simla. 1Spensary.
]
00 1 s + 2 | e | = syl
16th October 1901 Su m to His Excelleney | 3 | Kashipwr,
|} ' :_!':_‘-I'II"-.'. | ; y ] | ;
| 21st April 1902 wurgeon, Kashipur 4
Umballa. |
Ist April 1902 .| Civil Surgeon 5 4 Total for the United Provinces. 56
Total for the Punjab 79 Grand Total 632
(

(4).—S1UDIES ON SNAKE VENOM AND ANTIVENENE.

In the course of the work, an officer of the Laboratory (Captain Lamb,

I.M.8.), and the snake man serving here for manipulating snakes,

their fingers aga

gainst cobras’ fangs.

They were injected immediately w
venene and thus became subjects for observing the effect of the latter.

on the first case mentioned, drawn up by Dr. Hanna and Captain Lamb
mitted to Government with this office No. 130 of 24t

(published in the ZLancef, January 5th, 1901).

others observed in India, t

Russell’s viper,

A

paper by Captain Lamb, “ On the action of snake venom on the co

lability of the blood,” appeared in the Indian Medical Gazette, December 19(
report “ On some observations on the poison of Russ
Lamb and Dr, Hanna, was forwarded for publie
sioner with the Government of India, with this office N
ber 1901 and another, ¢ On the action of the venoms of {
the red blood ecorpuscles and the blood plasma,”
office No, 3461 of 3rd October 1902,
antivenomous serum,” by the same officer

New Series, No, 1.

Upon the request of the Director-Genor
in letter No. 1118 of 26th b‘v!n‘u:'ir_‘; 1902
antidiphtheritic serum was carried out
subsequently with this office No.

A

These

ell’s viper,
ation to the

Cases, as

73

pricked
ith anti-
A report
, Was sub-
h/25th August 1901
well as
end to prove the efficacy of Calmette's serum for
cobra bites in man. FExperiments made on animals by

) Captain Lamb and
Dr. Hanna show, however, that the serum has no effect a

gainst the venom of

agu-
)L s
by Captain
Sanitary Commis-
0. 2136 of 12th Novem-
he Cobra and Daboia on
by Captain Lamb, with this

paper “ dStandardization of Calmette’s
, appeared in the “ Scientific Memoirs,”

*.—DIPHTHERIA.

al, Indian Medical Scrvice, expressed
> a0 1nvestigation into the value of old
; and a report on the matter sent to him
4377 of 23rd December 1902,

Gl ey oA oA
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H.—LEPROSY.

lF-i:é’_e paper 1]}-‘_1])1': Hanna forwarded to Government (and transmitted for
pu.].lh(.'-{lthl.l_tO the vanitary Commissioner with the Government of India) with
this office No. 657 of 17th" April 1901,

L.—VARIOLA AND VACCINIA.,
: A o.m_‘t-;u' n number (__:F experiments were made in the Laboratory by Captain
Lamb, I. M. 8., and Assistant Surgeon Kantak, Superintendent of Vaceination,

J.—EPIZOOTIC LYMPHANGITIS.

In accordance with Government Resolution No. 6698 of 25th September
1901, Revenue Department, Captain Liston, I.M. S, investigated, together
with Veterinary-Major Brodie-Mills, Principal, Bombay Veterinary College, an
outbreak of Epizootic Liymphangitis in Bombay ecattle. The m‘port on this
matter was incorporated in the Bombay Government Resolution, Revenue
Department, No. 1262 of 22nd February 1902,

K.—SURRA.

A paper on the studies made by Captain Liston, I. M, S., in this Laboratory,
“On the structure, scission and conjugation of Trypanosomum Evansi,” was
forwarded for publication to the Sanitary Commissioner with the Government of
India with this office letter No. 2187 of 12th November 1901,

A certain amount of correspondence has also taken place on the manner of
destroying rats—vide this office letter to Chief Medical Officer, Baroda, No, 1318
of 1st August 1901 ; letter from Fred. Pratt, Esquire, I. C. S., Ahmedabad, dated
12th January 1902 ; Government Resolution No. 7929 of 14th October 1901
(Revenue and Agriculture Department). No practical work on the subject
could, however, be done for want of the necessary facilities,




II1.

OTHER WORK OF PRACTICAL UTILITY CARRIED 0UT
BY THE LABORATORY.

The above summary refers to the rese arches carried out in the Laboratory
and to such practical benefits as resulted from the Laboratory’s studies.

In addition to this, the Laboratory has done a certain amount of other work
of practical utility w hich may be me sntioned under the following heads —

(1) Diagnosis of obscure diseases in men and animals ; examination
of 11'11110;<J'1L011 specimens ; study of mosquitoes ; 111\9%113&‘[1011 of food-stulfs,
drinking-water, and of the atmospheric and subsoil air.

(2) Instruction in bacteriological work and research; facilities given
to experienced investigators admifted to work at the L‘lhomln)w st 1pplv-
ing references, books, d])}h’l]dﬂh baecteriological preparations and specimens
to lil‘atlLH{lfJ‘lH and workers outside the Laboratory,

(3) Delivering lectures and publishing papers on the Laboratory’s
studies; and

(4) Giving expert opinion in reply to official and unofficial enquiries.
(1).—DIAGNOSIS OF DISEASES

(¢).—During the famine of 1900 the Lahoratory investigated, by Government
order contained in letter No, 2% of 26th May 1900, the question of prevalence
of relapsing fever in the Gujarit Famine Camps. A report on the matter was
submitted to Government with this office No. 1084 of 6th July 1900.

(b).—Upon the request of the Inspector-General of Jails, Bombay Presidency
and of the Su]u srintendents of Jails, relapsing fever outbreaks were mvmlmmtvd
in the Umerkhadi Common Prison, Box nbay, in December 1399 ; in the Thina
Special Prison, in December of same year (letter from Insp: sctor-General of
Prisons, No, 7867 of 9th December 189Y), and specimens of blood were
examined for relapsing fever during an outbreak in the Bijipur Jail in 1901
(letter from the Medical Officer of the Jail, No. 84 of 29th November 1901 ;
this office report No. 2282 of 4th December 1901).

{f"] —Specimens were 0\‘111111’10(1 microscopically and cultures made of the

microbe of cerebrospinal meningitis, from material received from the Ahmedabad
prison,

(d). om epidemic outbreaks, in a large number of individual cases
the Le zhm‘ltm\r officers examined specimens and gave advice to medical officers
and private practitioners in connection with tl 10 diagnosis of obscure diseases
in men and animals. Accurate figures cannot be Lluotcﬁ.

(¢).—Examination of dog’s brains for rabies and studies on the disease.
Tho Bombay Veterinary College forwarded suspected dogs’ brains for
examination on the following dates :
17th Aagust 1901,
2nd September 1901,
8rd November 1901,
3Cth January 1902, and
21st March 1902,
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]'I'h.ﬂtﬂor. '""Uﬂ] 'T'”mf“_.\ 1902 was proved to contain the virus of hydrophobia ;
the brains, ”} : ]‘O remainng cases, were infected by other microbes and the
examination ior hydrophobia was ‘mpossible, the rabbits inoculated suceumbing
a day or two after injection, S

no
o -

Studies on the Virusof hvdranh s o s o

1“"{ ey 11 11’ £ }‘nu? of hy ‘h“Ph'-Jhu‘l were carried out, for several months
o h.l“}m pan, du 8ol but had to be gradually abandoned, on aceount of
the animals n]! verated upon getting infeetod and succumbing rapidly, under the
climatic conditions prevailing in l.Jf)}.}_ll_:;w, to other brain infections, '

(/f).—Anthrax suspected blood was examined for the Prine

\ : : ; ipal, Bombav
Veterinary College, on his letter of 21st February 1902, il :

(;;_‘).——1110 first cases of epidemic dropsy observed in Bombay Were diagnos-
0"1’ 1‘,7 Captain E, D, W, Greig, 1, M, 8., and reported to the Muniecipal Com-
missioner.

’

(9)-—ExAMINATION oF MosquiTozs,

A number of applications were received and complied with by the La boratory
for the examination of species of mosquitoes. This work was done mostly by
Captain Liston, I, M. S., also by Captains Lamb and Greig, I. M. 8., of this
Laboratory, The assistance of Mr. E. I [. Aitken, the well- l\'um‘rn’ Bombay
Naturalist, must also be acknowledged here. i

(4)—WATER AND Foop EXAMINATION,

(1) Under instructions from the Commissary-General, Bombay Com-
mand, Poona, the following officers sent- tinned-meat for examination in the
Laboratory :

n

Chief Commissariat Officer, Aden, with letter No, w5 of 18th November
1899 ;

Chief Commissariat Officer, Karichi, with letter No. an of 15th Nov-
ember 1899 ; and

Commissariat Storekeeper-General, with letter No, s Of 17th Nov-
ember 1899, and subsequent.

A report on the above examinations was sent to the Commissariat Store-
keeper-General, under No. 999 of 20th June 1900,

(2) Examination of food-stuffs from plague-infected shops in Patiala has
been referred to above (February 1902),

(3) Water samples, apart from those referred to on preceding pages under
“Cholera ” and “Typhoid Fever ”, were examined for the Station Hospital,
Deesa, in regard to the water-supply intended for the use of the officers of the
Oxfordshire \..L.T_Eﬂlt Infantry, upon letter of I December 1901 ; for Plague
Officér, Ambur ; for the Ajmere Municipality ; and others.

Advice on water examination was given to several Municipal Engineers,
and directions for collecting and forwarding by rail :t]f samples of water f«)]:
Laimmtory examination were drawn up and communicated to a number of
correspondents, as well as sterilised vessels for collecting samples distributed
among them.

(4).—Investigation of atmospheric and sub-soil air in Bombay was h }1}(1(_'-1:‘-
taken upon an application from the 01'1_;111'111:1.1'1, Bombay (.'I.E}_' .l.mprovem(mi-‘l. rust,
vide his letter dated 16th of May 1899, and was carried out by Dr. Taylor,
working in this Laboratory. A report on this investigation was 1n.1l;.|.mhci__1 by
Government (Government of Bombay Resolution No, 1483 of 14th P».lart.‘-h 1901),
and copies sent to the Government of India and departments concerned.
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(a)—Teaching work and facilities for research given at the Laboratory.

In addition to those who came to study the inoculation work carried on at
the Laboratory, the following scientists and medical officers were admitted for
research, or for a course of practical study in bacteriology :—

Upon orders of the Government of India :—

Professor Axel Holst, Christiania, and with him Dr. Ustwedf, Sanitary
Inspector, City of Christiania (letter No. 988 of 1st July 1901 from Secretary
to Government of India, Home Department).

Upon orders from the Government of Bombay :—

Dr. T. G, Gloster (Bombay Government letter No, 4382—P of 5th Novem-
ber 1901). Worked at the Laboratory from 8th November 1901 to 17th
January 1902.

Dr, J. Kerr Muir (Bombay Government Resolution No. 1038—P of 19th
March 1902). Worked till 19th April 1902.

Dr. A, Foy (Government Resolution No. 1403—P of 21st April 1902).
Worked till 10th July 1902,

Surgeon-Major Omar Chowki Effendi and Surgeon-Captain Nehad Reshed
Effendi, Surgeons of fhe Ottoman Army (Bombay Government Resolutions
No. 3608—P of 2nd September 1901 and No, 1075—P of 25th March 1902).

_ Upon the recommendation of the Surgeon-General with the Government
of Bombay :—

Dr, (Miss) Alice Corthorn (letter from Surgeon-General, No. 8706 of 20th
June 1898). Worked during June and July 1898,

Lieutenant Madoek, I, M. S.

Lieutenant Hooton, I. M. S.

'_lT}um. .I'.}li.‘ :_1ppiit::'n tion of the Principal ?\[udic&l Officer, New South Wales :—

Dr, Tidswell, Government Bacteriologist.

The following tutors of the Grant Medical College were admitted for
study upon the application of the corresponding Professors of the College :—

Mr, Kalapesi, L.M, & 8., upon the application from Major Childe, I, M. S.,
Professor of Pathology.

Mz, _].}:mkm-, L.M. & 8., application from Major Meyer, I. M. S., Professor
of Medicine.

My Bardi, L.M. & 8., application from Major Collis Barry, Professor of
Chemistry and Legal Medicine,

A ]Jl.‘('ili}ﬂ‘_"_'l?tl_ course ot'__ \\‘olflf was done :‘_L]s:p nt_ thp_ Laboratory by Assistant
Surgeon 8. V, Jx‘:{ni:nnk,__‘bu}_}(;.-rinlg,-mlcn_t. of Vaceination, referred to already,
and 1'e=_;5“;1*.11_n=:‘:m1<‘_u by the Sanitary (.‘-i_)]{l]11::5&1(1]1{-]', Bombay, This officer assisted
very effectively in various branches of the Laboratory work.

m L I SR T . e AR P | e - ; Y02

The -[ull':m ing applied on their own accord for work at the 1_,;1]_)0rm_-01-y and
were received :—
‘ Lim}i L!Il.‘.l]lt--'(x‘(_)‘[()]l[‘l (x H. D. Gi'mlett, T: M. S. (}liﬁ letter of 11th February
1902), who studied the anti-cholera inoculation tecinique. ¢
~ Lieut u;a‘r:t‘.-L.’::nlum_fI Wilkins, I. M. 8., Special Medical Officer, Plague
Operations, Bombay, and
Dr. Christie, on Hospital-visiting duty,!Bombay.
(b)—Affording Facilities to workers outside the Laboratory.
| Culrtm'qs of :111@1‘()1;}'_353 rarious Laboratory appa._r:_z‘tus and cultivation media
(:r(j!"l:lf..!.(')!. special composition) were 51_1pp.1}ml to Dr, (.fallm':l;-te, Director, Pasteur
Institute, Lille ; Captain Pridmore, I, M. 8. ; the Sanitary Commissioner, United

Provinces, Agra and Oudh; Professor Terni, Messina; the Colomho Pasteur

Institute; Dr. Dean, in charge of the Serum Department, Jenner Institute,




(3 )4
518

poudon; Meutenant-Colonel Lyons, 1. M. 8. ; Major Herbert, I. M. 8. ; Dr, Ast
g i . Ta ATV O f 2 4 = . L RNy A AlLs Ky o s ¥ o 11 *
%m\.b ) ,()1.01101..5 and Police Surgeon, Bombay : Civil Suree \ L
Medical Officer in charge, Station Fosn:tal Ui Ci sSurgeon, Moradabad ;

= =YL L o i L ) s a T \ Eu ATy . L
Drs. Hahn and Duerek of the 3.].'11111{:11]' Uni)rvrqithfb '}-’ e ]-l >rgeon, Dharwir;
ment Resolution; Medieal Storek: vorsivy, recommended by a Govern-
iy C.'I on; Medical Storekeeper, Bombay Command ; Civil Sureeon
T\[n]un.l,{‘ aptain Bruce Barnett, R.AM.C., Jubbulpore ; the Roval Soc }ﬁ“r\”
i1, i r 31 5 el o d s et > e * J18TY S
; ;]l lal];.{l i_nir}].]_urjnmn in %.;nl:(i- ; the Bombay Munieipal Laboratory : the an‘-r'in\
endent ol Vaccination, Bombay ; Dr, (Miss) Corthor WL Teetr i B
Qethie: | : nbay s Ur, (Miss) Uorthorn, on Plague duty, Kardchi
and Poona ; the Purualia anti-cholera inoculation sizﬂlién i

\ : , and to others.

Apparatus was got rom Home for inDi ' -

b {_%1 I-I-um*‘ was )__2,01. out from Home for equipping the Laboratory of the
ort flealth Office, Ra ngoon, in November 1901. : oo

2 ] L . “fa 5 i 5 .4 I

]1"?0.1\5, and also reports embodying the results of our st udies, were supplied
1 ‘ ey : - v e : ; B L1683, Were ¢ 5
2 UATEO number of Medieal Schools, Laboratories, Scientific Societies and
Seientists in India and abroad, g

3)

e . - ) ;
. (_u)l,-—.l.\FIu-: lfr)lion ing publications were issued by the Laboratory and dis-

tributed to Medical Schools, Laboratories, Li ies, Scienti Gove :
: to Medic: 10018, Laboratories, Libraries, Scientists and Governme

and Medical Officers : — : ( G

Name of Anthor. ‘ Title of Pamphlet or Report. | Date of publication.
e ——
AT - = 'I. 2 m . * ) p LY I S
W. M. Haffkine ., | “The Plague Prophylactic” (British| May and June 1897.

Medical Journal and Indian Medical,

. _ y Gazette)., |
W. M. 1_1;_117:]{1“0 :m'a:l_ ."~‘.11‘~i Joint Report on the epidemic of plague 18t November 1897 ;
geon-Major Lyons, Bom-| in Lower Damaun and on the effect of January 1893,

bay. | preventive inoculation there.
! “Times of India?” Press, Bombay ; also
| “Indian Medical Gazette.” |
W. M. Haftkine ... .. The Proteetive Inoculation against) 3rd January 1808,

| Plague (a lecture in the Cantonment
| Magistrate’s Office, Poona, Major-|
| General Duncan in the chair), “Times|
[ of India” Press, Bombay.
Do. +«-| Experiment on the effect of protective| April 1898.
moculation in the epidemic of plague
at Undhera, in February and March
1898. “ Times of India”” Press, Bom-
| bay.
Do. ...| Report on the preventive inoculations| 10th May 1898,
| against plague in the Khoja Commu-
| nity of Bombay, during the epidemic
| of 1897-98.
W. B. Bannerman, M.D.|* Experiments on Sulphur Dioxide as{ 1st September 1897.

Surgeon-Major, I. M. S. | disinfectant for rooms.” 13
E. L. Marsh, M.B., D.P.H.| “ Effect of Sulphur Dioxide on the{ 31st March 18)8.
(Oxon.). [ Bacillus of Plague.”

E. L. Marsh, M.B,, D.P.H.| ¢ Effect of Vaporised Carbolic Acid on the 7th June 1828,
(Oxon. ), and Wilford| Bacillus of Plague.”
Watkins Pitchford, M.B.

(Lond.), F.R.C.8. (Eng.). |

Do. «oo| “ Further report on the action of com- 30th June 1898,

pressed Sulphur Dioxide as a disin-
fectant.”

Dao. ...| “ Nitric fumes as a disinfectant™
W. M. Haffkine oes| Covering letter to above five papers ...

Dn.
])l].

E. L. Marsh, M.B,, D.P.H.| Report on the efficiency of Perchloride] 14th March 1899,

(Oxon.), S. M. O, attached| of Mercury, 1n disinfeeting solution,

fo the Placue Research| as applicafion to cowdung floors, ete.,
{ = | 1 . nae 3 P

Laboratory. Government Central Press, Bombay.

W. M. Haffkine ... ves| On preventive imoeulation ('le)::ﬂc-linﬂ'-“
of the Royal Society, Volume 65).

(Also “ Lancet,” June 1893.)
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Name of Author, Title of Pamphlet or Re

1ssion on Mr. Haffkine’s dise onrse| 1st Jiii\ 1899,
on 3 reventive ]meu]l*mn at the l.m,:l
Soe |.\ _l:l.u*«l Me ]u“l Journal.

Speeial Medical] dehyde vapour fu:ur the disi}t]_‘w:rrt’ir‘.'ﬂ: t'rf

Officer 8 to the; native dwellings, ete., Government|

Plague Research Labora- Central P Iess, :ULH[ bay. ‘

tory. [
W. M, Haffkine ... ve+| “On the Inoculation Statistics as report-| 8th March 1900.

ed from large towns.” Appendix "””“‘i

report of the Dharwar Inoculati m

| Investigation Committee. Separate|

reprint, Government Central Press,|

iJH]ll]ut\. !

George Lamb, M.B. (Glas- The occurrence of Mediterranean or 1900,
gow), Captain, I. M, S, | Malta Fever in Bombay, Government|

Central Press, Bombay.

George Lamb, M.B. (Glas-| Typhoid Fever in the Natives of ]mlliu,'f 1900.
gow), Captain, I, M. S, its diagnosis by means of sedimentation
= k reaction. Government Central Press,|
Bombay. !
W. M. Haffkine, Hsq.,| The present condition of manufacture of 9th August 1900.

C.LE. the plague lam]uh.\-l:urtie in the Plague
Research Labhoratory. Government

Lomi'r\.

w. B, Bannerman, M.D.,| S 16s of [I\i'11|=|1‘}?'- with Haffkine’s| 1900,
J’ B¢, Major, I, M.S., Anti-plague  Vaccine, 1897—1900.

: .11:.14.. ndent, Plague Re-| Government Central Press, Bombay. |
seareh Liabor: llr’}"' b:!i.]in\

W. Hanna, \1,;\., M.B.| A case r\{' eob
R.U.L, D.P.H. (Cantab.), mette’s anti-ven
and George Lamb, M.B. “ The JJ.mL.-.t. ‘
(Glasgow), Captain, I M.S.

'a poisoning treated with 5th January 1901

.

W. M, Haffkine ... voo| “ The Health of the Ttmwhtuu_l."’ “ Times “’!_!Ih June 1901,
of India P ress, Bombay.”
George Lamb, M.B, Ca
[. M. S.

bain,| Some nh»vt\(z 1018 on h|mi lum Fever as| 1901,
| seen in the monkey (Macacus 1.1'|[1fm-).
i “ Seientific Memboirs by the \lcftic;li'
| Officers of the Army of Indi ia,’” Part
| XII, Simla.

W. M. Haffkine ... wes Ap ]'n‘i'u]]\ to General Burnett’s Report|
on 4th September 1901, The Inocula-|
tion in L]:U Poona, Cantonment,

W. B. Banverman, M.D.| Illtulmliun mul the inenbation k[d,“i.;

B.Se., Major, 1. M, S. | Plague.” “ British Medical Journal,”
: Hﬁ]r Deptember 1901, also & L'unul-
I blatt fuer Bacteriolog ie,” 24th June|

4th September 1901

[ 1901, =
George Lamb, M.B. (Glas- On the action of Snake Ve nom on 11|{-| December 1901,
gow), Captain, I, M. S, | Coagulability of the Blood, * Indi: an

| Medical Gazette,” Vol. X.\’.X\’.],
No. 12, Deeemhber 19( i .

Do. vl “ Snake Venoms : thuu Physiologiea ﬂ January 1902,
action and antidote,” lecture ddi\u:d :
at Nagpur, Jmtm\ 4th, 1902.
Central Jail Press, \au]nm

Do, 2 [ Un the L 1oli ay f:mi Pathology of| 4th January 1902, *
_ Seurvy. l“xrw at '
Do, Serum »Lnlnrn T‘lld

ion with special refer- | 1902,
» to the ¢ .l;;m-xh of Typhoid and|
Fevers. Government Centr: al|

D im the Natives of Indis [
h\ means of the .-.urm,-:f

sedimentation re action, |

s e n v | . i 4 FIRRY TR 2
E. L. Marsh, M.u., D.P.H., Report on the efficiency of Formal-| 14th September 1899.
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Name of Author. g I

Date of publication,

|

’ o

George T_;‘-.nni_:,‘ M.B. (Glas- “ A further note on the oceurrence ni‘{ February 1002
gow), Captain, I. M. S, Typhoid Fever in the Natives of J’“"]i“'l;i R

| “ Indian Medical Gazette, ” Vgl

: | XXXVII, Feb. 1902.

George L.’mﬂ)_. M.B. (G Iu..»:-l Some obseryat ions on the poison  of}
gow), Captain, .M.S. and| Russell’s Viper (Daboia j’:’u.exﬂ(r-’;i).|
W . Hanna, M.A, M B, Journal of Pathology and Bacteriology.|
R.UL, D.PH. (Cantab.) .| 1902, Vol.T. o> TR

George I:"xmh,_ M.B. (Glas-| Standardisation of Calmette’s anti-veno-| 1909.
gow), Captain, I, M. S, mous serum with pure cohra venom i
the deterioration of this serum through
]{l_‘t‘[!ill'__" in [ndia, i I

“Scientific Memoirs,” New Series, No. 1.

W. B. Bannerman, M.D.,| Deseription of the Plague Research Labo- 1902,
B.Se., Major, LM.S. ratory. Proceedings of the Rovall
Superintendent, Plague Re- Society of Edinburgh. Vol, XXIV |
search Laboratory, Bom- Part IL. ' -‘|
bay. l

|

(8).—ZLectures delivered by Laboratory Officers.

On inoculation against the plague, by W. M. Haffkine,
Chairmanship of Major-General Du
January 1898,

Poona, under the
, : A
nean, Commanding Poona District, on 3rd

On preventive inoculation, by W. M. Haffkine. Delivered before the
Royal Society, London, June 1899.

Lecture by Captain G. Lamb, on a Small Tumour removed from Serotum,
read bcfore the Bombay Medical and Physical Society on 18th January 1901.

Lecture by Captain G. Lamb on Correspondence between Cholera and the
Prevalence of Comma-shaped Bacteria in Well Waters of Gujarit, as observed
during the Famine of 1900, read before the Bombay Medical and Physical
Society on 18th January 1901.

The Plague Research Laboratory, delivered by Major Bannerman before
the Royal Society, Edinburgh, 1901,

On the Health of the Inoculated, delivered under the Chairmanship of
His Excellency the Governor of Bombay, by W. M. Haltkine in Poona on 29th
June 1901.

Lectures by Captain G. Lamb: “On the Action of Snake Venom on the
Coagulability of the Blood,” “ On Snake Venoms, their physiolozical action and
Antidote,” and “ On the action of the Venom of the Cobra and of the Daboia on
P T i F 1 ¥ dalivor x Adh O¥n .
the red blood eorpuseles and on the blood plasma,” delivered on the -.Ls.q_()btnhm
1901, and 21st January and 2nd May 1902, before the Bombay Medical and

; 3 AT i - T L IR o [Pt
Physical Society and the Bombay Natural History Society.
1 y : ) : = e R

Lectures delivered by Captain Lamb, M.D., I. M. 8., at the Malaria Confer-
ence held at Nagpur in January 1902:

= g . - »” -
“ Snake Venoms: their physiological action and _\.Tlth]oﬁc s
“ Serum diagnosis of Typhoid fever by sedimentation method "’ ; and
. = N A e

“ Romanowskey’s Stain.

: \ sl en N 3.8 M. 8., at the same

Lectures delivered by Captain Liston, M.D.,, B.Sc, L M. 8.,

Conference :
‘foati ' Indian Anopheles” ; and

“ The basis for the classification of Indian Anopheles™;

S e 3 o p , = (3]
“ How to collect and identify Anopheles,
B 152310
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(3)—EXPERT OPINION GIVEN IN REPLY TO OFFICIAL
AND UN-OFFICIAL ENQUIRIELS.

The duties and eorrespondence connected with this work formed a large part
of the Laboratory’s transactions. It is practieally impossihie to give a summary
of this matter. Some of the replies necessitated prolonged enquiries, exporiments
in different direciions, and researches in scieutific publications and periodicals.
The following recorded instances are taken from the subject of disinfection,

Letter to the Municipal Commissioner, Bombay, dated 15th October 1896,
in reply to his enquiry on disinfection by sunlizht.

On chemical and steam disinfection: Remarks made, on the invitation of
the President, Plague Research Cow mittee, upon certain papers (“ In-tructions
to the people ) sent for consideration by the Kxecutive Health Ollicer, Bombay,
dated 17th December 1596,

On steam sterilisers: Letter, dated 14th January 1897, in reply to the
Municipal Commissioner's enquiry,

Remarks on the directions to Disinfecting officers issued by the Bombay
Municipality : Letter, dated 14th January 18)7, in reply to Executive Health
Officer’s enquiry.

On disinfection of Railway Carriages: Letter in reply to President, Plague
Research Committee, dated Bombay, 26th April 1897.

Letter, in reply to Surgeon-General, No. 587 of 23rd September 1898,
forwarding (1) Report on the experiments made in the Laboratory, by Dr. C,
H. Cayley, upon the effect on the plague bacillus of 10 samples of disinfectants
forwarded by the Executive Health Officer, Bombay, and submitted for test by
Messrs. Kemp and Company, and (2) Report on the experiments made in the
Laboratory, by Dr. E. L. Marsh, on the effect upon decomposition and
upon the vitality of the plague bacillus of certain chemicals forwarded by
the Surgeon-General and supplied by the Lowes Chemiecal Co., Limitcd:,
London,

Lotter No. 1784 of 18th April 1899, in reply to the Munieipal Commis-
sioner, Bombay, on the experiments made by Captain Milue, [.M.S.,, of the Placue
F{tﬁgﬁirch Laboratory, on the disinfecting power of the Atlas A Preservative
uaid.

Letter No. 213 of 80th/31st January 1900, in reply to the Director-
Gem_zrql, Indian Medical Service, Calcutta, forwarding report on experiments
made in the Pligue Research Laboratory by Dr. G. Taylor on the Atlag A
l)mni(?ctlng_ Fluid as :'egal.r:;ls its germicidal aetion on the plague baeillus,
compared with solution of 1 in 1000 perchloride of mercury,

Letter No. 1344 of 27th August 1900, in reply to the Placue Commissioner,
> T R T L o 0 2
Bombay, and letter No. 2376 of 21st December | 900, in reply to Secretary to
Government, -Bombay, on the disinfection of native boots and shges by
formaldehyde gas. y

Letter No, 1978 of 21st November 1900, in reply to Surgeon-General,
Bombay, supplemented by letter No. 2026 of 2:rd November 1900, on acid
perchloride and other methods of disinfection to be used in plague,

Letter No, 1510 of 23rd Angust 1901, forwarding report by Dr. W. Hanna,
and No. 212 of 12th February 1 902, to Government of Bombay, ¢ disinfeetion
of native boots and shoes by l‘cn'nml(h-h_\-‘dc vapour,

Letter No. 1525 of 26th August 1901, in reply to an enquiry by Govern-
ment re disinfection of native houses by gaseous disinfectants and the extent
to which formaldehyde gas can be applied in plagne disinfection. And
various others, ¥
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The Officers of the Plague Resecarch Laboratory.

The officers who contributed the lar: zest amount of initiative and labour in
connection with the |1“1111'11m_1 of the plague prophylactic were the late
Lieutenant-Colonel C.J. H. W arden, I. M. S,, Drs. F.” Maitland Gibson, A.
Mayr an d\ F. Surveyor, and \wth, ?“I‘I“’PO ns R. J. Kapadia and J. B
Pocha. The disinterested 11‘-1.} given by Lieutenant-Col mr‘] R. W. 8. Lyons,
L M.S., then Professor of Medicine, Grant Medical College, Jmmh‘w and
Major ][ Herbert, 1. M. S., Professor of Opthalmalogy in the same Col llege, must
also be acknowle r'ol here. e

The names of the office S who contributed to other parts of the Laboratory’s
work have been gz\'un in the text above a ul are the folloy ving :—Major W.
B. _i.ﬁanml,m.n,{ m‘um C. ,I. I{ Milne, Lamb, W. (r. Liston, and
E. D. W. Greig, I M.8.; Drs, C H. Cayley, ]< L. Marsh, W. W. Pitehford,
Miss Alice Corthorn, W .Il:m.w Hanna, C. Balfour Stewart, G. Taylor, and E.
Hun,, and Mr. Pansare,

he hard and devoted work of a number of subordinate officers must also
be mcnt{onul amongst them especially that of Messrs, H. B lenman, Dwtmtn‘a
Narayen Rege, Framji Rustomji Mistri, A. T. Ma artin, Ganesh Govind Subis,
and others.

W. M. HAFFKINE,
Director-in-Chief,

Plague Research Laboratory.
Bombay, 21st March 1903.




