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to be, in the main, that a young culture (and therefore the more virulent pathogeni-
cally) is less resistant to a germivide than an old culture. A probable explanation of
the greater resisting power of an old bacillus is that its surface has become denser
and less permeable to the poisonous fluid. The discovery of this variation in the
resisting power of the bacillus pestis, whatever may be its complete explanation, has
led one to quote after each summary of the action of a drug the age and pedigree of

the growth used in testing it. . i

After allowing the chemical to act for one, five, ten, &c., minutes (the exact
period being noted in each case) some of the mixture of chemical solution and baeilli
is drawn into a sterile pipette and transferred to nutrient gelatine. A gelatine of
15°/, strength is used for all the tests ; this strength of gelatine is liquid at “ room
temf;erature » which throughout all the experiments varied from 80°F. to 86°F. A
ipette is used for the transference of each strength of inoculated chemical

GOVERNMENT OF MADRAS.

separate p1
to its gelatine tube. i ' i
After the lapse of a week the gelatine tubes so treated, and which have been

kept in a dark cupboard at room temperature, are examined ; if no growth is evident,

the bacillus has been destroyed by its exposure to the chemical. If growth has
oceurred, it becomes necessary to ascertain whether this is of the plague bacillus or of
some other one accidentally introduced during the experiment. ;“]?‘qr %133 purpose &
drop of the gelatine with growth is first examined directly by the mieroseope ; should
the appearance of the bacilli not be absolutely typical, a further specimen of the
gelatine growth is inoculated upon agaragar. The growth upon the latter medi

examined both macroscopically and microscopically at the end of ¢ ‘ »

LOCAL AND MUNICIPAL DEPARTMENT

Reap—the following paper :—

Report on_the germicidal action of certain dig; i
by Wilfred Watkius-Pitchford, dateq sin:tﬁtaﬁ;%:;tt he bacilli of plague,
April 1898. ory, Bombay, 22nd

I have the honour to submit the foll
action, with reference to the bacillus of pla

owing observations upon the icidal
gue, of the following sgt))stanceﬁitm o

Carbolic Acid. Common 8al th t of place to note here th - microsec o

[13 ” ‘" 4 1a1 4 L= 1) t- It ma not be altoget er ou 0 Pace no A IO e" m"m

. E};;x}yle, and “ Lawes’ Disinfecting Fluid. Aormic Acid. the unsta,i]{ed bacillus as grown in different media. A pure enltu;e
&5 cetic - wn in 156 °/, gelatine presents remar

“ L Wi : two to three weeks old, grown in o 8el presents rem:

Pg‘?‘&aphthaline. ; La::f- . characters. If a drop of the culture be examined without dilutio

Commercial Naphthaline. N?tricm ” : bacterial growth appears as faintly;@eﬁged_shghtlx.grannl

“ Naphtho-sublimate.” i _Hydrochlorio Acid resolved by the eye into what appear as chains of m 0

Corrosive Sublimate (Perchloride of Mercury). Sulphurie e eneous ground substance ; one or two dstholiod tagt it el

Bulphgfgaozv S&;l;‘per (Blue Stone). { Sulphate of Trop (@reen Vitriol) ge seen floating free, chains of bacilli are conspicuous by thei

Canstio Potash fenor e ; " A drop of broth culture (unstained and undilluted with we

Quick Lime. : Bromine wat:," Potash, similar appearances ; but in this case the zoogle i

Borax (Sodium Biborate). Hot water, resolved into groups of bacilli; short chains of from

bacilli are also seen as W“H,_"WW}" freo ory

PR B Y

On pages 16—30 of Mr. Hankin’s report is i sl :
the year 1897 the effect of most of these gubst‘;gzgsh:f ::;V?I?g”tl@“ into plague for
My results are to a large extent corroboratory of thosel)of Mr. enm“ i8 discussed.

It should be remembered tha‘t the action of these Vari(;us K1n, s
bacillus pestis has been observed in watery media only, a wate sulistqnm upon the
sion of the drug being brought o act upon a watery emulsion 'i 'glnhop. or suspen-
substances in a solid form (p or gaseous form (dising :a.nt o bwnus ow -

_ the bacillus, and how the bacil ‘ v émm e&nta fu,mes). act upon
contained in a solid medium 8 4 bubie of?’enq “ir;v:lv?iol]it itsel ‘i; |

i LR hiagg by SR are now

~a few drops of
~ repeating some
- cultures of
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The macroscopic appearances of an agar culture of the bacillus ar
supposed to be sufficiently characteristic to greatly assist in identif
It is found, however, that a “ ground-glass haze indistinguishable from that due to

- plague growth may result from the growth of other organisms, Especially is this the
case when the inoculation of the agar has been obtained by allowing a few drops of
the infected fluid to run over its surface. A ¢ ground-glass haze * growth closely
simulating plague is produced, fespeeially by an aérobic organism which, morphologf-

cally, resembles the tetanus bacillus.

An irregularity in the action of progressively stronger
under examination, will be noticed on more than one occasio
that 1s to say, a certain percentage has failed to destroy th
although both a weaker and a stronger solution succeede
irregularity is due to some mischance in the experiment see

rence of an irregularity in Mr. Hankin’s experiment with suiphurie acid coinciding
almost exactly with one in my table for that drug, is suggestive of some other expla-
nation of this paradox. An impairment of the vitality of the bacillus, short of its
actual death, is frequently observed : for instance the '3°/, lactic acid tube afforded a
very scanty growth of the germ, the 2°/, tube gave a vigorous growth, the "5°/, tube

was quite sterile. The same phenomenon of impaired reproductive power is noticed
in the observations upon the action of heat,

. Carbolic Acid.—Crystals of pure carbolic acid are dissolved in water contained in
test-tubes and the solutions sterilised in the autoclave, Before inoculation with the
bacillus the solutions are allowed to cool to room temperature,

In the following tables a 4 sign indicates the survival of the bacillus,
indicates that its vitality has been destroyed.

A test-tube containing sterile water onl

tube,” has in each experiment been inoculated with some of the same emulsion as that
used for the tubes containing the chemical. After the transference of some of the
contents of the control tube to nutrient gelatine, the appearance of a growth of bacillus
pestis in the latter is taken as evidence of the vitality of the emulsion.

Time of exposure of emulsion to action of drug.

L e usually
ying the organism.

solutions of the chemieal
n in the following tables ;
e vitality of the bacillus,
d in doing so. That this
ms probable, but the oceur-

a — sign

Y, referred to as 0 7. ot the “ control

°/, age. I 1 minute. | 5 minutes. | 15 minutes. | 20 minutes, 1 hour. # bk
e e IO, N
0 .
If 5 3 = b + i i‘
Carbolic Acid .. .. ! - : 3 +
3 [
4

Toyed ¥ -‘_ ity in 5 minutes,
‘ 12 dgys old from body.

sixty-five days
~ phenyle water (:
had not bee
a drachm o

‘ in a pail of the disinfectant, Both of these animals appe:
ab‘;‘t $ a pa t}(:eil' phenyle food and water without hesitati

an E‘"‘! periments as these must be obvious to those who are cognis
‘ §uf§¢mﬂeé and great prejudices of many of the people most interested

~ of plague. ihoR C R

| <Phenyle” 4(

 The emulsion of the ba
e “Laweilenu;fgchng -
~ closely resembles and is probal
: %15:511’;9 in exactly the same pro
ey “.leal”——-

e R T
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« Naphtho -sublimate »__The specimen of this proprietary article tested afforded } / |

similarly negative results. The emulsion used for these three substances was of an
agar growth 15 days old from an 18-day agar growth direetly from the body.

Corrosive Sublimate—

e °/.age. 1 minute’s exposure.

0
005
02
05

s
-08
‘1
*15

Emulsion of an agar growth 5 days old, from a 2-day old culture from a bubo.

i

First test e

B

it °/, age- 1 minute. b minutes.

0
“005 i 1%
*02 —_ .

Second test - -06 — —
08 — SR
1 e s
15 — =

'005:/, destroyed vitality in 5 minutes.
L) o e » in 1 minate,

Emulsion of agar growth 17 days old, from a broth
from the body. = R . roth culture 49 days old, 3 days
Sulphate of Copper—

— °l, age. 1 minute. 5 minutes,

L

1Y, destroyed vitality in §
g e T i ¥ miaute,

No.: 740 P, ‘.21;1»“ Aqﬁﬁn; 1 898 "
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9 days old, from a broth culture 7 :waekvls;gold;._ 3 days from

Emulsion of growth 1
the body. ok i e e
Ammonia Water—Test solutions of ammonia were prepared by the method
adopted for all substances, the efficacy of which would be reduced by heat sterili-
bes containing known quantities of sterile water, ,the,agpropriate

sation. To test-tu
quantity of a 57 solution was added by means of a sterile pipette. The 57 solution
was obtained by the addition of one ce. of strong liquid ammonia (*880) to nineteen

ce. of sterile water. . ,
From the accompanying table it will be seen that this powerful volatile alkali
has, even in a proportion (57) which smells strongly of the gas, no germicidal action

upon the B. pestis :—

°/o age'

Emulsion of agar growtii, 3 days old, from an agaf growthz dgy;,mmbo
Caustic Polash— e DL

Emulsion of ag
The irregularity of
om
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Organic Acids :—
Formic Acid—

BEL et

e _

5 °/, destroyed vitality in 5 minutes.

Tartaric Acid—

°/, age. 5 minutes.

4°/, destroyed vitality in 5 minutes, although germicidal action appears irregular.

Acetic Aeid—Glacial acetic acid was used, and solutions prepared in a similar
manner to that used for ammonia.

/, age. ‘ 1 minute.

%

0

*1

26

5 o

 f —
+

D

wp
Germicidal action appears irregular.

Lactic Acid—

ya Vitalidy in G otaustin
in 1 minute, ;
formie, acetic, tartaric and lactic ac
16 : days old from a broth (mlhu'e y weeka

 Mineral
ammonia ; solutions of mtmc and
in the antoclave. it
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i In summarising these few obsefvations',: 6n_1y those ubsizmces will be o
 which in a solution of 1 part in 400 or more of water &e!%@myei the bacillus of
~in 5 minutes. The efficient strength Of‘eaﬁhf;ls_.qnﬁtédg ik o

: -s Perchloljidé of mercury fieshs el i B g it
(in one experiment this proportion was sugcessfull: y r‘gdu?ed‘ tol

' Permanganate of potash .. .. es b
Chloﬁdedi liine i A : 2 S8 E :\..‘ % : :
“Lymlal,}w;.‘_. e e R oo
Hydrochloric aeid es s [ o't we o
Qui@klime e Gty o N e TR e
Sul hate Ofcoppel' RS e o s

Permanganate of Potash.—Mr. Hankin states this to be “an extremely potent
destroyer of the bubonic microbe” ; this certainly seems to be the ease anfi If)or its
rapidity and certainty of action in dilute solutions one seems justified in 7lacinn it on
the same footing as perchloride of mercury. The reasons why permanggnate oy
lﬁea;gfg r:II))ng'lt. to disinfect dwelling-houses, drains, &e., have been stated in Mr.

Weak solutions of permanganate were found to be red
aotion of heat in the autoclave. Some erystals were therefo
by exposure to dry heat at 120° C.; by adding these to col
of known strength was obtained, and from this
were prepared as described under sulphate of iron.

uced by exposure to the
re weighed, and sterilised
d sterile water a solution
the solutions of varying strengths

T A 4 S DT AT S A TP oo o= S SO I fist IZB . .‘d L ] " % pih f,. D : e ok
°/ age. 1 minute. Catagiy Nitric acid .+« LR o S e
g l te 5 minutes, { ,Su]phurlc aoni b . e
0 A b Phenyle or Lawes’ fluid oo oo
+ AL | g a ‘
o + perchloride of m
005 4 | AR
‘01 ! :
j s d to be
02 RGeS :
‘04 i ek 4
08 il £ |
-08 i TN
nl sl chi ,
!

gl e

:0‘.’ :je destroyed vitality in 6 minutes, ,
oy S » lin ) minute, : Pk

Emulsion of agﬁr growth 16 days old, from 6 wecks’
; agar growth, from bubo. |
o  Dromine waler is being sold in Bombay as a disinf : e By g
: “ Professor Gajjar’s Disinfec?cing Fluid.”? A sji'mt:imen‘ ;f‘lt%?g?ia ;:f:ﬁhﬁhfd;ﬁ%?g

broth cultare, from 4 day i

results ; —

o/ ) |3 Lo ' gl ‘
Age. |1 minute: | 5 minutes. |
0 Al |
e 5
A i ;‘:‘ : ‘ I b “ Vv‘_.‘i e ; “"*?'v‘f““ :
e e i I
‘3“2"‘7 s 4t :s

i apend‘ed‘in water and heated to 120° '
of growth slightly increased; from 120° F,to 126° F.Fih?p\?i{:gito ha' .
progressively reduced, and after 126° F. it is not possible,to obtain a cultiy
it. ‘ -

Water heated to 127° F. or above appeaps_iheref o S S
bacillus ; this temperature can be borne by the hand Ef.f ﬁiﬁiﬁnﬁ:m

. 1f the microbe of plague can exist in the surfae oth
infected room (a .proposi‘ti‘on‘ open to dispute) it Keixiy;r:g%ié?; t;a:;&
destroyed by pouring boiling water all over the surface, 2 e
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LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following paperé_

Report on_the germicidal action of cert
by Wilfred Watkins-Pitchford, d

April 1898.

1 have the honour to submit the followi

action, with reference to

Carbolic Acid. bl ; e
« Phenyle,” and «Tawes' Disinfecting Fluid.

o Iul.”

« Lysol.” :

Pure Naphthaline.

Commercial Naphthaline.

"N aphtho-sublimate.” .
Corrosive Sublimate (Perchlonde of Mercury).
Sulphate of Copper (Blue Stone).
Ammonia water.

Caustic Potash.

: Quick Lime. :

Borax (Sodium Biborate).

On pages 1
the year 1897 th
My results are t

e effect of most of these

1t should be remembered that, the action

o cillus pestis has been observi
n of the drug bging brou
ances in a solid 101 ¢

to be tested, |
dwellings, clothing, &e.,
distilled water. Ferrous sulphate alone has, for special reasons, been t

distilled water.

varyir
a fow drops of a watery emulsion of

repeating > @
cultures of an age different fo that of

marked variation in the vitality of the baeillus was observed. This variati

Sl s
\

ain disinfectants on the bacilli of ‘plague,
atea Petit Laboratory, Bombay, 22nd

Common Salt.

Formie Acid.

Acetic

Tactio | s

Tartaric ,,

Nitrg 5
'Hydrochlorie Acid.
‘Sulphuric g
Sulphate of Iron (Green Vitriol).
Chloride of Lime.
Permanganate of Potash.
Bromine water.

Hot water.

630 of Mr. Hankin’s report upon his investigations into plague for
substances upon the bacillus is discussed.

o a large extent corroboratory of those of Mr. Hankin.

of these various substances upon the

edia only, a watery solution or suspen-
- emulsion of the bacillus, How

Sterile test-tubes containing sterile solutions, or suspe
rying strengths of the chemical are inoculated by means of a capillary ;

an agaragar culture of the bacill

comie of the experiments recorded in this report with emulsions

the cultures used in the first exper

ng observations upon the germicidal
the bacillus of plague, of the following substances :—

directl

No. 740 P., 2p Avcusr 189
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to be, in the main, that a young culture (and theref i .
«cally) is less resistant to a ygermgicide than( an old czl(t)lrliefheAm;:(?b;}l)]i:I?t fa thogeni-
the greater resisting power of an old bacillus is that its surface has b;zp o
und less permeable to the poisonous fluid. The discovery of this variat(')me o
resisting power of the bacillus pestis, whatever may Baits pemehs s 13:}01:ﬁ in the
led one to quote after each summary of the action of a drug the age a s ation, has
the growth used in testing it. : B Md petpne o
After allowing the chemical to act for one, five, te i
period being noted in each case) some of the mixture of c';xléméizgz:l ;31‘1111;2‘:13 (ﬂ:ie bex?.cf.;
is drawn into a sterile pipette and transferred to nutrient gelatine. A anl bacilli
15°/, strength is used for all the tests; this strength of gelatine is e dgi a}:‘lne of
temperature ’;tw}llch ﬂ&rgughout all the experiments varied from 80°%‘ to%(.;oFmo’X
separate pipette is use SEebn L .
topits gelgtgne - or the transference of each strength of inoculated chemieal
After the lapse of a week the gelatine tubes so t ‘ i

kept in a dark cupboard at room temperature, are exam;t?:ctlefl ?ifaxlllg ;'f)l;z]h I;:v‘:‘gee i
the bamll}ls has been destroyed by its exposure to the ciiéiﬂiéé,l 0 | ro:rtlll eﬁlt,
oceurred, it becomes necessary to ascertain whether this is of the pla;gﬂé*bégeill 18 0] of
some other one accidentally introduced during the experiment. For this p g
drop of the gelatine with growth is first examined directly by the microse :‘Lpl;;rpgne i
the appearance of the bacilli not be absolutely typieal, a further 08e0DE sfonld
gelatine growth is inoculated upon agaragar. The iRt ook it m;gd g;mthi:*

examined both macroscopically and microscopically ut the end of two to four days

It may not be altogether out of place to note her S o TR

i i g re the microscopie a e
the unstained bacillus as grown in different media. A pure culmre'igmﬁzﬂqg
two to three weeks old, grown in 15 °/, gelatine presents Bk by han
characters. If a drop of the culture be examined without dilution with w

 bacterial growth appears as faintly-defined slightly granular masses

resolved by the eye 1uto what appear as chains of minute cocei

- geneous ground substance ; one or two. detached bacilli of the usual
be seen floating free, chains of baeilli are conspicuous by'tl:é%g‘ ‘W""ﬁ

A drop of broth culture (unstam d and undiluted ;

similar appearances ; but in this case the zoogleea like

esolved into groups of baeilli; short chains of from
cilli are »alno seen as well as -:m;;ny_m:;(,fmr ke

A fragment of an agar calture rubbed




| The macroscopic appearances of an agar

culture of the \g;;illds are usually
e ciently characteristic to greatly assist in identi "”‘"ng“'ﬂie‘orghﬁ%m.
:ﬁ"iﬁ"}?&? gﬁﬁ:f;r, thag a “ground-glass haze s indistipguiahable’igofﬁ~*‘ﬁ§dt”adae to
- plague g'ro;vth may result from the growth of other organisms. 'Egpecxzﬂy'f‘ngf‘thi&;the
case when the inoculation of the agar has been obtained by allowm% a few drops of
the infected fluid to run over its surface. " e "grou.nd-glass. haze * growth closely
simulating plague is produced, gspemally by an aérobic organism which, morphologi-
cally, resembles the tetanus bacillus. : ; e
An irregularity in the action of progressively stronger solutions of the chemical
ander examination, will be noticed on more than one occasion 11l the following tables;
that is to say, a certain percentage has failed to destroy the vitality of the bae:lllm?, :
although both a weaker and a stronger solution succeeded in doing so. That this
irregularity is due to some mischance in the expe}'lment seems p‘roba}!le, but the Ofﬁg,l}ll‘-‘
rence of an irregularity in Mr. H:lmlim’she?:fnmept with :t‘il:/ihc‘;t'ns(i» :::d;) tzt‘)alrn(;; pll‘liag
: in that drug, is sugge e
almost exactly with one in my fable for i lit%’of the bacillus, short of its

i i ~ An impairment of the vita ,
paion 1L i gAY for instance the -3°/, lactic acid tube afforded a =

actual s frequently observed : '
:‘;ﬁ.‘;ﬂ;ﬁ? ’gggﬁ? £ the germ, the '2°/, tube gave a VIgorous growth, the :5°/, tube
 was quite sterile. " The same phenomenon of impaired reproductive power is noticed
in the observations upon the action of heat. et B v i Al
* Qarbolic Acid,—Crystals of pure ca-rbolic acid are dissolved 1 wate}' gonta1ped i
test-tubes and the solutions sterilised in the autoclave. Before inoculation Wlth the 1
bacillus the solutions are allowed to cool to room tempers?turem . = :
In the following tables a + sign indicates the ‘survival of the bacillus, a —
gindicates that its fﬁﬁr’tt‘ality‘has been destroyed. . " “
A test-tube containming sterile water only, referred to as 0 7/, or the ©
tube,” has in each experiment been inoculated with some of the same en‘mlgnpnr
x.used,for the tubes containing the _chgmlcq.l._ After the transference of some. 111 :
~ contents of the control tube to nutrient gelatine, the appearance of a growth of bacillu
pestis in the latter is taken a.sygm‘degeefof the vitality of the emulsion. e

 Time of exposure. of emulsion o action of drug. .

“hriaa

: gt P x‘at‘,\—a—' t y
§ minutes. | 16 minutes. | 20 minutes. | 1 hour. ‘ 6 houre.

ook o ages i l‘m‘ifimte-

—
—

~ * Carbolic Acid .. g

'

~ such experiments as these must be obvious to those who are cognisant of the extreme

A A

No. 740 P., 2np AveusT 1898. 5
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about in a pail of the disinfectant. Both of these animals appear in the best of health,
amdernow take their phenyle food and water without hesitation. The justifiability of

ignorance and great prej udices of many of the people most interested in the suppression
of plague.

e °/, age. 1 minute. | § minuﬁ.
o it b 4o
¢‘ Phenyle "’ <' *26 =
-5 — (e
i 16 - -
Clios Rotichie o ok raoe

-95 °/. in water destroyed vitality in 5 minutes.
.5 ©

5 5 9% in 1 minute.

.The emulsion of the bacillus had a similar origin to that used with carbolic acid.
« Lawes’ Disinfecting Fluid”.—An examination of this article showed that it
closely resembles and is probably identical with “ Phenyle ”. It proved fatal to the
bacillus in exactly the same proportion.

“ Jzal’—
°/.age: 1 minute. l 5 minutes. 10 minutes. 1 hour.

0 o+ + + -
06 1 3¢
£x -— i s
*4 — —— ol
.8 pr= I3

1 AP

2k :/,, destroyed vitality in 5 minutes.

Ry 87/ ” 2] in 1 miuvute.
The same emulsion used as that for carbolic acid.
“ Lysol”— ' |
°/.age. 1 minate. 6 minutes. i 10 minutes. l 1 hour.
+ -

=1

—-—
-—
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. . Naphtho sublimate T :
similarly negative results. T’gl;eespsﬁmeu of this pr

agar growth 15 days old from an 18.
Corrosive Sublimate—

005
‘02
05
08
5 )
‘15

Emulsion of an agar ' growth 5 days old, from a ‘.’.-d#y old enlture ‘
from a bubo.

%/, age. 1 minute. 5 winutes

|
|

{
Second test & J
l
L

SR,

0 :0{)6:/‘, destroyed vitality in 5 minutes.
f » . in 1 minuate,

Emulsion of a th 17 d 1d, £
ity e Ay o', Trom & broth culture 45 days ol EURES

Sulphate of Copper—

1 minute. 5 minutes.

First test ..

UL b+

.N ."'740 P., 2xp Avevsr 1898.
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Emulsion of growth 19 days old, from a broth culture 7 weeks old, 3 c‘i”a‘ys"fxv-pm‘
itk £ i b dvb: th thod

Ammonia Water.—Test solutions of ammoma were prepared ! e method
adopted for all substances, the efficacy of which would be reduced by heat sterili-
sation. To test-tubes containing known quantities of sterile water, the appropriate
quantity of a 57 solution was added by means of a sterile pipette. The 57, solution
was obtained byothe addition of one ee. of strong liquid ammonia (-880) to nineteen

ce. of sterile water. : : . ;
From the accompanying table it will be seen that this powerful volatile alkali

has, even in a proportion (‘)"/;) which smells strongly of the gas, no germicidal action
upon the B. pestis :— * _

5 minutes.

R RS

Emulsion of agar growth 3 days old, from an agar growth 2 days, from bubo.
Caustic Polash— : EA '

rregularity of the germicidal effect of the
‘ r%%uen cpgxme‘n‘{ed upon.
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Organic Acids :—
Formic Acid—

[
°/, age. 5 minutes.

¥, °/, destroyed vitality in 5 minutes.

Tartaric Acid—

e RO e A S AR 71 T2 e

°/, age. 5 minutes.

4°/, destroyed vitality in 5 minates, althongh germicidal action appears irregular.

Acetic Acid—@lacial acetic acid was used, and solutions prepared in a snmlar
.manner to that used for ammonia.

1 minute. 5 minutes.

+

feeble growth.

40-(&)»—-9
L4114+

RO

M

_ Germicidal action appears irregular.

Lactic Acid—

E / destroyed vmkty in5 mmutec.
_l_°/, ; m 1
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Permanganate of Potash.—Mr. Hankin states this to be
destroyer of the bubonic microbe” ; this certainly seems to be Efeeigzm:iﬁ 1f>0te}t1§
rapidity and certainty of action in dilute solutions one seems justified in S 0(.’;' y
{:)he salm((ai footing ,?s ggri(;lélolzdg Ofulfnercury. The reasons why permangﬁn:f}: %almx.g:
e relied upon to disiniec . i
Hankin’s re}l:ort. welling-houses, drains, &c., have been stated in Mr.
Weak solutions of permanganate were found to be
action of heat in the autoclave. Some crystals were ther;?gr‘ée:v(iigbgegxl;o,fzri to.l,:}gg
by exposuré to dry heat at 120° C.; by adding these to cold sterile w;ter o ell'l ;
of known strength was obtained, and from this the solutions of varyi a solution
were prepared as described under sulphate of iron. ying strengths

°/.age. 1 minute. | 5 minutes.

-

gi :/, destroyed vitality in § minntes.
i 5 »  in1 minute.

Emulsion of a.ga.r rowth 16 days old, e, R
agar growth, from bqbg. ays old, from 6 weeks’ broth culture, from 4 df‘Y s’
Bromine water is being sold in Bombay as disi R :
« Professor Gajjar’s Disinfecting Fluid.” y s a disinfoctant under the title of
Ll g jjar’s Disinfecting Fluid.” A specimen of this fluid gave the following

3118

°/ age. 1 minute.

“+

—

87, dastroyed vituity in 1 minte,

ntammg ‘ mome
nutrient agar arly
removed and tested by

No. 740 P., 2x0 Avevsr 1898. -

In summarising these few observations, only those substances wﬂl b&&nmdared

_ which in a solution of 1 part in 400 or more of water destroyed the bacillus of plague :

in 5 minutes. The efficient strength of each is quoted. i adih )
Porchloride of mercary -+ +s AN .. et Bl BT
(in one experiment this proportion was successfully reduced to 1 m20,000).
Permanganate of potash .. .. e Figitadly .. 1in 5,000
Chloﬁde Of lime e PR > PR e L S A PP in2,_ooo
“Lysol” v elic £ Gl : i e ’.‘..f 4 I 2000
Hydrochloric acid ‘ iR % % n ;
Quick lime .. Ay
Sulphate of copper ' ;
Jzal .. .o
Nitric acid ..
Sulphuric acid Saie
Phenyle or Lawes’ fluid

Tt will be seen that per hloride of mercury, permanganate
Jime and ¢ lysol”’ proved to ‘be by far the most potent subst
most classical of germicides——carbalio~-acid—-eamot'be"inel
Learweret RS G
 The various circumstances under which these different su
best advantage has been described in other reports. o
ry is & thoroughly relia
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No. D 5, M )
epartmen ‘[ Date ' : - Bombay, April 22nd, 1898.

I have the honour to sub‘l‘;ﬁﬁ the followiﬁ@servaﬁons upon the germicidal
action, with referenee to the bacxﬁ@lﬁ-% 8, of the following substances :—
Carbolic Acid, : . Common Salt.
“Phenyle,”” and “ Lawes’ Disinfecting Fluid.”  Formic Acid.
€ ual. 2 Acetic ,,
“ Lysol. ’ e Laehie G
.Pure Naphthaline. - - « Tartarie .,
Commercial ,, S - Zoo Nifrie 0= &
¢ Naphtho-sublimate.” B Hydrochloric Acid.
Corrosive Sublimate (Perehloride of Mercury). Sulphurie N
Sulphate of Copper (Blue Stone). ~ Sulphate of Iron
: Ammonia water. Chloride of Lime.
e : i - Caaustic Potash. ; ; germangana.:: of Potash.
D L ' uick Lime. 2 romine water., T
FURTHER PAPERS. Ciats E l(gomx (Sodium Biborate). e F s iob water, - o 0. D0
: i On pages 16—30 of Mr. Hankin’s report upon his investigations into Plagus
@.0. No. Department. : E ~ for the year 1897 the effect of most of these substances apon the bacillus
& 8 i is discussed. My results are to a large extent corroboratory of those of
Mr. Hankin, : famosn T : g oot s
It should be remembered that the action of these various substances
the Bacillus pestis has been observed in watery media only, a watery
suspension of the drug being brought to act upon a watery emulsio;
bacillus, How substances in a solid form (powder) or gaseous forr :
fumes) act upon the bacillus, and how the bacillus is influenced
when it itself is contained in a solid medinm sach as earth
_enquiry which are now being pursued.
_ In the - observations recorded in this report the

By

Green Vitriol).

Mr. Hankin have to a.large extent been | d, these
n it appeared probable that gr a




2 o

» thi ) £ the welatine with growth is first examined
m_ent-. I{m t‘gixlz Iigirgzss(z::pgiopsl?ould the zq)pe:n'ance:j of tl}e .bacilli not be
(hrectlif 1 )yt pical, a further specimen of the gelatine gro“fth is inoculated upon
abSO.l l:r:ry él‘I;xe erowth upon the latter medium is examined both macroscopi-
iiﬁ?%ul microsgopically at the end of two to four days. : -

ace to note here the microscopic

p f pl

ay not be altogether qut of : e h e :
el f the unstained bacillus as grown in different 111u}xa.c. A pure
o weeks old, grown in 15 7% gelatine

acters. 1f a drop of the culture be
acterial growth appears as faintly-

R

appearances 0 18
czllture, not more than two to. thre
sresents Temarkable mICrOSCOPIC char
hout dilution with water, the b

£ « eontrol tube,”’

examined wit : 1 by the eye into what i

. At LT s which can be resolved by the eye : 0L ! the o to m t gela
L defined slightly gmnu}n tr{msso(s,. ‘; }nl(; edd; 1in a homogeneous ground substanee ; \ appearance of a growth of Bacillus pestis in the latter is ’takgg;g as evidenc
ot i ' 1 the vitality of the emulsion. o : Y

/ appear as chaius 0 be seen floating free,

one or two detached bacilli of the usual appearance may
chains of bacilli are conspicudus by their absence.

sterile. The same phenomenon of impaired reproductive power is noticed in the
a - In observations upon the action of heat. - '
» : Carbolic Acid.—Crystals of pure carbolic acid are dissolved in water con-
: e e tained in test-tubes and the solutions sterilised in the autoclave. Before inocula-
| tion with the bacillus the solutions are allowed to cool to room temperature.
| In the following tables a + sign indicates the survival of the bacillus, a
— sign indicates that its vitality has been destroyed. o
A test-tube containing sterile water only, referred to as 0 °/,, or the

emulsion as that used for the tubes containing the chemical. Afte
ference of somegof_the contents of the control tube to nutrient gelatine, th

. ﬁ; §

e of the same :

has in each experiment bean inoculated with so
fter the trans-

Time of exposure of emulsion to action of drug.

: A drop of broth culture (unstained and undiluted with water) exhibits * %t 3SR
“h“t P ilar appearances ; but in this ‘case the zooglea like masses can %age. | 1 minute. | 5 minutes, | 15 minutes.| 20 minutes.| 1 hour.:
W a Slllll re v : B » Lr : : ' w ; - g 5 . ¢ a2 :
' -;(:‘L?é readily be resolved into groups of bacilli; short chains of f.x-om two fto six -
typically shaped bacilli are also seen as well as many free organisms, b s i . Lo
o . Ao s { + i +
A fragcment of an agar culture rubbed up In a drop of water and eﬁa% ; : (' % r
'ne:1 dirc%tly <hows a few clusters of bacilli (especially in old cultures), Ud i 1 1Cq rhokic Agid e : 5
DURE anisms for the most part will be seen to float freely and unconnecte E 9 B i
the Qg e her. These individual bacilli will be seen, in the case of a young : : : 3 - .
with one another. i ' lass with the isthmus of the two 4o - 5 4
culture, to have a shape resembling an hour-glass wi e I8 R A g
i " bulbs very broad and short. Occupying almost thc; Wt}‘ml? of eiach ):;lh o1 e Trmmes — — 5., R
; e spot of a flattened lenticular‘shape the plane % solation destroyed vitality in 5 minutes
hour-glass will be seen a dark spo 2 : 49 % i 1 minute

i ar i in the opposite pole. ,
rfac hich looks towards that of its fellow in
4 :u)lf;af;uf(fe ‘:)fllti\‘o dark lenticular spots with their tlat surfaces opposed and clo;g
‘t(l)%ne another is the first thing which strikes the eye of one ex:ammmg t{:l ;
normal unstained bacillus. When floating in water two bacilli are freggg:gnt
coen adhering side to side and their four polar spots being then aboutdequlult, i
rom one an(?ther give, at first sight, a tetx‘ad:lﬁi% appﬁarance. 151111) ﬁln O?r 1:; » };11'
i hers rese “in sha
o compressed, iour-glass form 1s AccoMPARIEE 2O LR S awntte ooy
Commercial Naphthaline.—A. suspension of either of these. insoluble sub-
stanices in water neither destroys the vitality nor retards the growth of the
Bagcillus pestis, ]

Pure Naphthaline, Commercial Naphthaline,

%age. | Exposed for 15 mwtes Exposed for 15 minutes,

b

#

“ Naphtho-sublimate” ,—The speéifﬁ!}';en‘ of this proprietary |
similarly negative results. The emulsion used for these three
of an agar growth 15 days old from an 18-day agar growth di ly

i
fla

1 minute’s expo.{u,e,

Fliill+

B 376—2

f agar growth 6 days old, from agar growth 12 ‘dayé d '
enyle ” —This preparation makes a remar 10
ulsion when diluted with water. Dilute

o e e iale AT

Emulsion of growth 5 days old, from &

UL

2

T TR -—— b ¥ i

o £ ong

L et
T i Y
S s
o

5 %fae_sg;oy?*?j"ﬁ@?tbf}ﬁé:f'? minutes, |, 1) ot
an agaw culture 2 days from bubo, - [ ol

s

005 § f - Emulsion 'of growth 19 days; old, from a'broth lture
g & . : fgo)iif_the_ body, TRy e = R
' . [ " Ammonia Water.—Test solutions of a

‘ adopted for all substances, the efficacy of wiich
sdtion.  To test-tubes containing known quanti

o e g g e
PRy © BONE BB i 4 %o 0 N i

: 4 a’ge--' 5 minutes, | ‘5 minutes,.

.J-I'\ﬂ)

3 +¢"’3:
e 1
T : M
05 £
Second test ‘i)S +
ey 515 s
N '25 o i

*15 '/ destroyed V:hah s

©E O al hfet
J9'0 2B L




6
iab tity of . Organic Acids :—
priate quantity of a 5 7 solution was added by mea ; § | O 1 o
The 5 7, solution was btained by the addition of ang o o LG Pipette. ? gy il -
ammonia (*880) to nineteen cc. of sterile water. g liquid

From the accompanying table it will be seen that this powerful volatile

alkali has, even in a proportion (5 9 i
Rt i thepB. pestgs ; é) which smells‘_ strongly of the gas, no

Fage. 5 minutes,

&

'5%'déstroyed vitality in 5 minutes.

Tartaric Acid—

+++++++

bubo?mulsmn of agar growth 3 days old, from an agar growth 2 days, from

gl i , - o 49 destroyed vitality in 5 minutes, althpug‘h cid
A T Acetic Acid.—Glacial acetic a,cidgwgg“ used, and
similar manner to that used for smmonige o

1 minute, § minutes,

g

Emulsion of agar culture 5 days old, from agar culturo 2 days, from bubo,

The irregularity of the germicidal effect of the chemi ;
Sabls Mg alrondy boas o mni e upon? ect of the chemical as shown in this
Quick Lime—Perfectly fresh and hard quick Jime, sterilised fn a hydro =

flame, was added in measured proportion to water previously freed from ear

nie acid gas and sterilised by heat.” The *1 % t ol
not contain solid slaked lime in sugpen:ioﬁ,% o thefonly s thhdﬁ

5 minutes.

3 mingtes,




Hydrochloric Acid, Nitrie Acid. Sulphuric Acid.

ree [ i e SO

1 minute. 5 minutes. 1 minute. 5 minutes, 1 minute. 5 minutes,
o

| +++++

|

! . 4

‘07 °/, destroyed in 5 minutes. |2 °/, destroyed in 5 minutes. 2% destroyed in 5 minutes.
A 7 in 1 minute. |5 % o in 1 minute. "5 % 5 in 1 minute.

|

Emulsion of agar growth 16 days old, from 2 days’ agar growth Agar growth 16 days old,
from bubo. from 7 weeks’ broth culture,
; 3 days from hody.

Sulphate of Iron—Green Vitriol.—This substance owing to its power of
absorbing oxygen from and thus reducing organic material has long held the
reputation of a valuable germicide. The results of both Mr. Hankin’s experi-
ments and my own show that this salt even in perfectly unreduced solutions has
but little practical utility as a plague germicide. Difficulty was experienced in
obtaining sterile solutions of ferrous sulphate unoxidised. The following method

ved successful. :

the cryst i - ini led, ster

water asured quantities were

- removed by means of a sterile graduated pipette and added to measured
quantities of sterile distilled water in test-tubes.

% age. 1 minute, b minutes.

. A7 Byl S T ey
Emulsion of agar growth 16 days old, from 7 weeks’ broth éu]ture"fwm agar
growth 3 days from the body. : il A
Ozidising Agents.—Chloride of lime, potassium permanganate, bromine

* propared consists of a mixbure of the chlorid
the latter salt when acted upon by an acid in
SRl o

Lime—A solution of this substance when pure and.

i




’L} 10

Hot water.—Twenty-four testtubes, eacli containing 1 ce. of water
sion of an agar growth (26 days -old, from 6 weeks’ 1
culture, 3 days from the body) were placed in a beaker of cold water. 1In g
twenty-fifth test-tube containing 1 ce. of water was placed a thermometer., The
water in the beaker was gradually heated. At 114° F. a test-tube was removedy
and some of its contents inoculated on to sterile nutrient agar ; similarlig at
every increase of one degree of temperature a tube was removed and tested by
inoculation, The following results were noted :— '

The bacillus suspended in water and heated to 120° F.
power of growth slightly increased ; from 120° F. to 126° I

Y emul-
oroth culture, from agar

o {
appears to havl¥ ity
» the vitality appears

o[“"]

500 ~18-3-93.

LocAL AND MuNICIPAL DEPARTMENT,

Papers to be read in Proceedings :—

vation from it.

to be progressively reduced, and after 126° F. it is not poss

= Water heated to 127° F. or above appears therefore to destr
BT the bacillus ; this temperature can be borne by the hand for a fe
If the microbe of plague can exist in the surface la
e an infected room (a proposition open ta- dispute) it see

W seconds only.

be destroyed by pouring boiling water all over the surface,

Perchloride of Mercury

L)

(in one experiment this proportion was succe

Permanganate of Potash
Chelérids of Lime

¢ Liysol it
Hydrochloric Acid
Quiek Lime_ .,

see

In summarising these few observations, only
sidered which in a solution of 1 part in 400 or t
bacillus of plague in 5 minutes. " The cficient strength of e

ach is quoted.

‘es ey 1 in 5,000
sstully reduced to 1 in 20,000).
- «ee 1 in 5,000
. 1in 2,000
ene 1y 1 in 2,000

o - 1in 1,428

ible to obtain a culti.
oy the vitality of

yers of the earth floor of
ms probable that it could

those substances will be con-
nore of water destroyed the

A~

Again G.0., No dated 189
gain G.O., No. .
i 0., No dated / 189 ,
Again G.O., No. L |
Current No of 189 datqﬁ , from
u N¢
s 1D s

o T ) A Kioga &

“ea L2

.« 1in 1,000
Sulphate of Copper «o  1in 1,000
Izal . ¢ B «+ 11in 1,000
Nitric'Aeid ... Eeeswr ol in 600
Sulphux;ig Acid &"m lin 500

e lin 400

SRS o o i

séen that perchloride of mercury Trmn ate of potash
chloride of lime and “lysol” proved to be by  far th _most gggtenb subls)tance's’
examived, That most clagsical of germicides—carbolic atid—eannot be included,
its efficient strength being but 1 in i g

i The various circumstances under which these different éubstances act to
their best advantage has been described in other reports,

; Perchloride of mercury is a thoroughly reliable germicide, As already
known, its poer is enhanced by the addition of a certain quantity of hydrochloric
acid. The drawback to its indiscriminate use is its vemy#poisonous na urd:

- Permanganate of potash though non-poisonous is speedily rendered impotent
~ n the presence of oxidisablo organic material, o

~ Chloride of lime possessos the merits of cheapness and great eficioncy. It i
e DL © meri ciency. It is
not dangerous, I any marked degree, to animal life, 2 il -

“Lysol ” is a potent germicide, but its cost js against its use on a Ia’f}e

scale, ,
Quick lime is a h
pafts of the country.

gfi‘%;‘{ Sulphate of copper exerts its germicidal
gular and uncertain mafiner,

Phenyle is fairly cheap. Tt is harmless to animals, ;
Very hot or boiling water is an excellent surface disinfectant for plague; its
practical application would probably be inconvenient, . b
i I have the honour to be,
Your most obedient Servanf,
- WILFRED WATKINS-PITCHFORD

armless disinfectant, and is readily obtainable in most

Properties in a somewhat irro-
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