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Bubonic Microbe.

-\ !Communicating to all Local Boards and Municipal Councils and Municipal Commissioners
of Madras, the Surgeon-General and the Sanitary Commissioner letter from the Government of
Bombay forwarding copies of Mr. Hankin’s two reports on the researches made by him on
various articles of produce as regards their susceptibility to engender or support the —.
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, each’ about a week old, were employed.

ed from a patient in Bombay, the other had been recently

nd dead of the plague. The growth was scraped off the surface

aken up in 15 cubic centimetres of bouillon. The mixture

urette. A sample of the grain to be tested, weighing about a

] sly sterilised stoppered foot-glass. Ome cubic centi-

of the microbe was then poured into the foot-glass, care

’ fall info the centre of the grain. The stopper was replaced,

s was immediately violently shaken for about a quarter of an hour,

s time all traces of moisture from the bouillon that had been added

aed.  On shaking, a cloud of dry dust could be seen in the air

order to avoid inhaling this presumably infected dust, the next

nt was carried out in the openair. The grain was poured from

) th, ,rinqn bag in which I had received the specimen. From the

ut 40 cubic centimetres was poured into a measuring glass that had

ly sterilised. This small bulk of grain was then wetted with sterile

irred up with a glass rod. About a hal to a quarter of this bouillon

to a pipette and injected into a mouse. The white mice employed

I in my possession for some time. Fach lived in a separate cage.

being occupied had in all cases heen sterilised in an autoclave. The

employed for the injections were always disinfected by boiling in water

us to use. The skin of the mouse at the point of inoculation was previously
njection rubbed with a mixture of carbolic acid, water and alcohol.

extracts made in this manner were as soon as possible injected after the
the grain were injected into mice with the following results : —

Mouse treated with extract of Linseed died within 24 hours.
TEET LT 5 Yellow rapeseed died within 72 hours.

o » 2 Brown ’ 24
2 e » Tilseed ! 48
e o i Groundnuts 24
# Y 35 Qastor seed 24
5 iy 5 Poppyseed > 24
3a 4] o ‘Wheat (new hard red) died within 48 hours,
% 4 # » (of another kind) survived.
£ i L Flour died within 48 hours,

6. Two days after the infoction of the grain, specimens were again taken
ted in exactly the same manner as before and mnjected into another series of
Wiﬂf the"fdl‘lovﬁﬂg results : —
¥ Mouse treated with extract of Linseed diod within 7 days.

e & % Yellow rapeseed died within 24 hours,
) 2 9 Brown ”» P 4 days.
Qe ok L Tilseed survived.
bY il ] ! P ) Groundnuts died within 11 d&yﬂ
BHTLL W ) o B 4 Castor seed 4 48 honrs,
ph i LR : ” P oppy seed £ 48 L2}
: : :: 4 Wheat (first variety) survived.
f g | & ¥ » _(second variety) .,
) ¥ o byl Flour died within 48 hours.

; th.fg fi‘fn& I found out that an extract of castor seeds to which no bubonic
ad been added was equally fatal as the infected seeds to mice, and conse-
d to omit this arficle from my experiments. The reason of thig
hat the ecastor seeds contain a poison, known as riein, which is intensely active on
,snﬁiéﬁtﬁnéohs injection. On stirrin up the seeds with bouillon as described caused
a fatal dose to pass into solution. , The mouse injected with such an extract would
certainly die whether or not the bubonic microbe was present. If I made the
extract of the seeds so rapidly that a fatal dose of the poison. would not be dissolved,
I could have no certainty that sufficient time had elapsed to ,allow the microbes to

_pass into suspension in the bouillon.
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£ . The fact that tw in this series ‘survived and that the others only

mbed after an unusua y may be due to the fact that the grains were
4 the bouillon and not ground up in it as in the preceding
e Consequently, it is probable that fewer microbes than
d in the bouillon extracts.

ter, extracts were again made and injected into mice as
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with extract of Linseed died within 24 hours.
m s Yoellow rapeseed died within 24 hours,
; ”» : Bl‘OWﬂ ” t2]
: Tilseed survived.
‘Groundnuts died in 24 hours.
Poppyseed |, 3 days.
eat survived.
Flour X

”»

ys after the eothmeneement; of the experiment, extracts were again

Linseed died in 5 days.
Yellow rapeseed died in 3 days.
»b 7 Brown 93 5 2 days.
RBE g DVICkLE 008 (ol gl strvived.
Pl 5 . 1G)x-onndxllxts survived.
: , 55 Ja7d ' Poppyseed £
Wi O AL P s .
5 ¥ : Flour L

The above mice that died showed 1o appearances under the microscope or
ly suspicious of bubonic plague. Their spleens were injected into three
2 which have remained in good health, =
Six days from the commencement of the experiment, extracts were again
d imi;o mice with the following results :-—
- Mouse tréated with extract of Linséed survived
(9L Wl (g i Yellow rapesesd survived.
T ,B-‘Zownv )
N - Tilseed survived.
TREER et 'Groundnuts survived.
4 Poppyseed ',
Ll o . ... Wheat &
1§ WA T h e o » yRE »

Thus; in this experiment grain infected with the organs of animals dead of
lost its infectious power completely within six days.

aining enquiry is the resisting power of the microbes as

tB)

e remaining point of the
secretions o the human patie: t.  For this purpose I chose the sputum in
the microbe has been shown by Surgeon- Captain-Childe, Professor of Pathology
Girant Medical ;(?b;lléé@a' to exist in large numbers and in very virulent

AR TRrA g

1 Sputum i'eéently obtained from a patient was mixed with an equal volume
llon. One cubic centimetre of the mixture was immediately added as hefore
1 0 ,‘phabﬁyeeimens‘of grain. Owing to an accident, the linseed could not be

ﬁ\lﬁ@wme’ﬁ‘ :
,,'Extractd e immedi@tely were iﬁjecfe‘d into mice with the following

¥ i £ | | J
of Yellow rapeseed died within 24 hours,
|LBrown iy 2 24
Tilseed & 24
. Groundnuts & 24
Poppyseed 4 24
‘ Whgat g 48
Flour ' Iy 24

”
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_ ls and other insects parasitic on stored grain
have recently examined flour from a small godown
m dying of the plague with a negative result.
connection of grain with the plagne in Bombay
oreak, large numbers of rats were affected, and
ommon in the neighbourhood of granaries.

| Local Boards and Municipal Councils, the Municipal Com-
e Surgeon-General and the Sanitary Commissioner.

geon-General is requested to communicate these papers to all Distriet
nd to the Surgeons of Districts in Madras.

(True Extract.)

G. 8. FORBES,
Secretary to Government.

Jhairmen of Municipal Councils,
President, Municipal Commission, Madras.
Surgeon«General.
the Sanitary Commissioner.
'Copy to the Public Department.
~» » Revenue Department.
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was carried out with the bubonic plague microbe derived

Two cultures, each about a week old, were employed.

e h n derived from a patient in Bombay, the other had been recently
q'mﬁ‘ und dead of the plague. The growth was scraped off the surface
1 wé‘ shtlken up in 15 cubic centimetres of bouillon. The mixture
sample of the grain to be tested, weighing about a

usly stenhse& stoppered foot-glass. One cubic centi-

was lmmedlately vxolently ghaken for about a quarter of an hour,
me all traces of moisture from the bouillon that had been added

or to avoid inhaling this presumably infected dust, the next

The grain was poured from

_n which I had received the specimen. - From the

imetres was poured into a measuring glass that had

" This small bulk of grain was then wetted with sterile

up wuh a glass rod. About a half to a quarter of this bouillon

a pipette and injected into a mouse. The white mice employed

in my possession for some time. - Each lived in g sepirate cage.

» being occupied had in all cases been sterilised in an autoclave. The

yed for the injections were always disinfected by boiling in water

‘use. The skin of the mouse at the point of inoculation was prevmusly
1 rubbed with a mixture of carbolic acid, water and alcohol.

n of the graln were m]ected into mice with the following results :—
TR o
Mouqe treated. \vx.th extract of Linseed died within 24 hoars.
4 Yellow rapeseed died within 72 hours.
3 ” 2 Brown 1) ”» 24 2
i Tilseed 5 481 ),
Groundnuts = 94
Castor seed i L eI
Poppyseed 5 24,
54 & ¢ ‘Wheat (new hard red) died within 48 hours.
fiR bl Gl etandl ek Say s (of another kind) survived.
T 4 Flour died within 48 hours.

AET (P 9 9 ”»

e 4 »”
” ” ”
” ” ”
» ” ”»

6. Two days after the infection of the grain, specimens were again taken
tracted in exactly the same manmner as before and injected into another: series of

¢e with the following results :—

M.ouse trea.ted with extract of Linseed died within 7 days.

Yellow rapeseed died within 24 hours,
Brown ,. 5 4 days.
Tilseed survived.

Groundnuts died within 11 days.
Castor seed 55 48 hours.
Poppyseed i 4841w
Wheat (first variety) survived.

3 (g ,  (second variety) i,

Flour died within 48 hours.

” » "
» ” »
» ” »”
. ”

(s Ea r 9

» ”

» 5 2

S} 23

obes had been ‘added was equally ' fatal as the infected seeds to mice, and conse-

ntly was ‘obliged to omit this article from my experiments. < The reason of this
fi‘t the castor seeds contain a poison, known as riein, which is intensely active en
cutaneous’ injection. On stirring up the seeds with bouillon as described caused
‘fatal dose to pass into solution. The mouse injected with such an extract would

) ta.iﬁly die ' whether or ‘not the bubonic microbe was present. If I made the
"extract of the seeds so rapidly that a fatal dose of the poison would not be dissolved,
- I could have no certainty that sufficient time had elapsed to allow the microbes to

~ pass into suspension in the bouillon.
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results :—

A élay‘ may be due to the fact that the grains were
the bouillon and not ground up in it as in the preceding
onse v, it is probable that fewer microbes than
e et
‘extracts were again made and injected into mice as

extract of Linseed died within 24 hours.
,, Yellow rapesced died within 24 hours.
'»  Brown ) ”»
AT
i Groundnuts died in 24 hours.
s . Poppyseed % 3 days.
1S Wheat survived.
» “Flour =,

r days after the commencement of the experiment, extracts were again
ed as follows : —

treated with extract of Linseed died in 5 days.
e g Yellow rapeseed died in 3 days.
A 2t Brown ¥ » 2 days.
o} s i Tilseed survived.
3 . Groundnuts survived.
3 Fe Poppyseed 3
* Wheat A
Flour /¥

”»

» ; »”

a “e‘,__'miCel that diéd showed no appearances under the microscope or

ally suspicious of bubonic plague. Their spleens were injected into three
ice which have remained in good health.

18 Six days from the ecommencement of the experiment, extracts were again
ed into mice with the following results :— ;

Mouse treated with extract of Linseed survived.

Yellow rapeseed survived.
Brown o %
Tilseed survived.
Groundnuts survived.
Poppyseed® ,,

W}I:}e)at FAaE

Flour iy

” ” »
» » ”
” » ”
» ” »
PRI »
3 o »
$% 5584 v
» » »
9. 1 in this experiment grain infected with the organs of animals dead of
ague lost its infectious power completely within six days. .

20. The remaining point of the enquiry is the resisting power of the microbes as
xists in seeretions of the human patient. For this purpose I chose the sputum in
ich the microbe has been shown by Surgeon- Captain-Childe, Professor of Pathology
the Grant Medical College, to exist in large numbers and in a very virulent

ition.

4»;5;;,.21, ‘Sputum recently obtained from a patient was mixed with an equal volume

bouillon. One cubic centimetre of the mixture was immediately added as before
each of the specimens of grain. Owing to an accident, the linseed could not be

1 in this experiment.

2; ‘Fxtracts made immediately were injected into mice with the following

Mouse treated with extract of Yellow rapesced died within 24 hours.
”» 9 » B'rown ”» » 24 ”
4 ik Tilseed i R4 v
o 53 Groundnuts “ i
3 B Poppyseed 3 2
) 2 Wheat ’ 48,
; Flour % ok

" 2




other insects parasitic on stored grain
tly examined flour from a small godown
dymg of the plague with a negative result.

the onl oonnectxon of grain with the plague in Bombay
outbr large numbers of rats

'Boards and Mumclpa.l Couneils, the Mumclpal Com-
» Surgeon-General and t }19 Sanitary Comm1s51

on
rreva E« 4(; Lorn s e vie o i & 1(» 2 //4'1.14«//611’\(«/
(Tn:le”7 xtract.) @%,4‘ -l
%y Iz zd ~

Secretary to Government.

kidh ofﬂistnct Badsie
en of Municipal Councils,
Ont} M&hmxpa Commlsszon, Madras.

: ?%to the fubho Department.
Lt ‘ReVenue epartment,
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_Bohbéy Castle,

V.’M. T. Jdackson,

Under

1l am directed to forward for the
erpment of Nadras copies of

instant furnished by lr.

Yarious artieles of produce

or support tkhe
dated the 19th

descriptions

trace of the ic mi

proves almost io demonstration that

pernit of the existence of the microbe

Qays.

| 2. I'am to add that the resu

Bave bes:n telegraphed to Dr. Cleghorn at

ﬁhey gommunicated to the Sanitary Conference now

that ci Copies of the reports




&
#
"
¥
4
3
A
y
)
:
b
o
1"

04

\/

¢

DD WdaS

D

Mewlod
d

A edqua

C

>

10T

1€
el

[0 POS81DI1E
Ne

>

D
w
D

8 00

0



u tf(f‘

time iﬂ'm_mdou fﬁat aﬁ oxtraet of' mstor seeds to kvhmh no

robes had been added was. equmy fatal s the infected seeds to mice,

yﬁla{fwbﬁg&d to omit this article from  wmy expenments. The

» the castor seeds contain a poison, known as ricin, which is

active on subcutaneous injection. - On stirring up the seeds with bouillon

ib ,&GQM a fatal dose fo pass into solution. 'The mouse injected with

b uld oprtamly die. whether‘ ornot the bubonic microbe was present.

tract of the seeds 50 rap1dly that a fatal dose of the poison would

e di ,ggp}d have no certainty that sufficient time had elapsed to allow
Ipigb i W ! _Jio wpenmon in the f)omllon. A

Yellow rapeseed survived.
' Brown, ,, 5
Tillseed survived.
-+ Groundnnts survived.
Poppyseed
Wheat (first variety) survived.
»  (second variety) ,,
F],our survived.

- e s -—

’mp;cted A change in procedure was made in this case in thmt the grain,
gastead of being merely stirred in a measuring glass with a glass rod in order to
u etjhe suspensjon m the boulllon were shghtly ground up. ina ‘mortar

s‘Mom treated. with eximct of Linseed survived.
. Yellow rapeseed survived,
Brown ,  died within 24 hours.
Tilseed ‘died within 7 days.
Groundnuts died within 24 hours.
- Poppyseed survived.
Wheat (first variety) survived.
t ! : ", | (second variety) ,,
: Flour survived.

n ol L} { %
. ;

T h
2

2

" 710. Thirteen days after the commencement of the experiment, extracts
| were agam injected into mice with the following Tesults. In this,as in later experi-
mnts, t.he gmm was extracted by grmdmv it in a mortar with the bouillon.

7
Monse treated with extract of Linseed survived.
Yellow rapeseed died after 24 hours.

Brown ,,  survived.
s ss  Tilseed survived.
»  Groundnuts survived.

v - Poppyseed
Wheat (first variety) survived.

ot ik (second variety)
Flour suryived.

2 el

31 ¥ 5
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ﬁeﬂ* éhewe& nd appearances under the microscope
bonic plague. Their spleens were injected into three
! _;.m, gqod health. ey '

g

gt 't

~ Yellow rapeseed survxved
' Browy'
* Tilseed survived.
: Groundnuts ,,

9

Poppyseed .,
Wheat A

Flowr:

of animals

{ﬁe 'remalmng pomt of the enquiry is the resisting power of the
- ,ts»m aecretlons of the human patlent For this purpose I chocu

1y _
g Bputum recenﬂy obtained from a patlent was mixed with an equalii’ e

e of bouillon. = One cubic centimetre of the mixture was immediately added as T 5@ s s
T)efOrM;o‘each of the spectmemgeﬁfgram. Owing to an accident, the linseed could 5

Extracts made 1mmed1ately were injected into mice with the following

s

Mouse' treated with extract of Yellow rapeseed died within 24 B
g o Brown i e i
U o ) Tikeod 5 -
W it He Groundnuts » 24
3 ' 9 Poppyseed 5 24
& ik Wheat % 48
AT n " Flour 4 24

i - 93. Two days later, extracts were again made and injected. The results
ere as follows —

. Mouse treated with extract of Yellow rapeseed died within 24 hours.
” ” ,, Brown rapeseed. p 7
» » ,, Tilseed e 2 i
” 9 7 Groundnuts 28
) » » Poppyseed 24
” ” 9 Wheat 48
' » 2 Flour 24




L o HANKIN, A,
~ Chemical Ezaminer and Bacteriologist,
N. W. P. anp Oups,

.

Tug SECRETARY 10 mae CHAMBER or COMMERCE,

BomBay.

Datep Hearta Orrice LiBoRATORY,

BoMBAy, 19¢th February 1897.

Ey e :
In reply to your enquiry as to whether I have ever found the bubonic
' A‘m;ic'robe in grain and flour, I beg to state that, although I have examined a
amber of;. specimens under different conditions, [ have never succeeded in
detecting it. My observations have been carried out on both clean and dirty grain,
sweepings of granaries, under infected dwellings, grain mixed with rats’ dejecta taken
from near thé?body of a dead rat, grain that had been carried by rats through a
- hole in the wall of a-ggranary and stored in a latrine, but in all cases a negative
~ result has been obtained. I have also examined weevils and other insects parasitic
on stored grain without detecting the microbe. I have recently examined flour
from a small godown in the Fort in which rats had been dying of the plague with

a negative result.

- 2. Iiismy opinion that the ohly connection of grain with the plague in
Bombay is that, at the beginning of the outbreak, large numbers of rats were
féffected, and that these animals were especially common in the neighbourhood of

gramaries.

I have, &c.,

E. H. HANKIN.
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