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Plague,~
Reports.
Report by Dr. E. L. Marsh on the

‘ »
@0.. | No. | Department. ' %nte.

efficiency of mercuric perchloride as

a disinfectant when used in the
presence of cowdung.

i : !

General Department (Plague). Bombay Castle,
No. 3001-p. 3rd May 1899.

Letter from W, M. Haffkine, Esq., c.LE, No. 1688, dated the 31st March 1899—

Forwards, with reference to Government Resolution No. 6894 -6997-p,, dated the
16th December 1898, a report by Dr. Marsh on the efficiency of mercuric perchloride as

a disinfectant when used in the presence of cowdung, either alone or after the application
of electrolysed sea-water ; and observes as follows : —

“2, These experiments show that the mercuric perchloride solution must be
well acidulated to render it effective under the circumstances found in actual practice

FURTHER PAPERS.

locally. If this is done, Dr. Marsh estimates that it is possible, by using the solution
freely so that the maximum eftect is produced, to reduce the microbes present by
94 per cent. To effect this the 8 gallons have to be used for every 100 square feet
of cowdunged floor, and this procedure is effective to a depth of 1 of an inch.

:

G.0. l No. I Department. ‘l Date.
{

It is probable that microbes sheltered by leaves, paper, or hidden in cracks escape.

“3. The use of electrolysed sea-water by itself is proved to be impracticable
owing to the large amount required.

“4. The combination of the two methods, i.e., the use of percloride solution
after preliminary treatment with electrolysed sea-water appears to afford the best
results, as the microbes are reduced by 98 per cent., when the disinfectants are allowed
to act under the most favourable conditions, The probable reasons for this are
enumerated on page 19 of the report. The amount of liquid required is 5 gallons
of electrolysed sea-water and 8 gallons of acid perchloride solution for a floor
measuring 13’ x 73",

rooms; by perchloride solution +electrolysed water the microbes are reduced 93 per cent.
below the average of occupied plague-infected rooms ; by perchloride solution +lime-
wash +unroofing the microbes are reduced 83 per cent. below the average of oceupied
plague-infected rooms.

“6. Iwould suggest that this very careful and laborious research be printed
by Government and distributed for information. The Laboratory is now being
constantly asked to give advice in such matters as disinfection (vide letter attached)
and it would be advantageous to have researches like this available for the information
of enquirers.”

ResoLuriox.—The Report by Dr. Marsh forwarded by Monsieur Haffkine
should be printed at the Government Central Press and copies distributed by
the Superintendent as follows :—

Copies.
All Commissioners ... (2 each) 8
The Plague Commissioner s 1
The Secretary, Indian Plague Commission .., 10
All Collectors ... «ss (5 each) 115
The Deputy Adjutant General, Bombay Command ... 5

The Political Agents, Kolhdpur, Kéthidwar, Cuteh, Mahi Kdntha

and Rewa Kéntha ... s (5 each) 25
The Political Superintendents, Pilanpur and Sévantvddi (5 each) 10
The Inspector General of Police .., 5
The Sanitary Commissioner for the Government of Bombay ... .6

} s PRy I e
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Copies. 1]

The Health Officer of the Port of Bombay ... 5 % |
The Municipal Commissioner for the City of Bombay... 25 :
The Commissioner of Police, Bombay 5 i
All Departments of the Secretariat (except the Legislative, W

Ecclesiastical and Separate Departments) ees (1 each) 8 ¥4
The Supervising Medical Officer, Railway Medical Inspection ... 2 | '
The Principal Medical Officer, Bombay Command ... 2
The Chairman, Poona Cantonment and Suburban Plague

Committee ... i 2
The Chairman, Belgaum Plague Committee ... 2
The Chairman, Kardehi Plague Committee ... 2
The Chairman, Hyderabad Plague Committee 2

The Chief Plague Authority, Poona City ...
Major W. B. Bannerman, 3.0., 1.M.s., Plague Research Laboratory. 100

“w

The Private Secretary to His Excellency the Governor 2
The Government of India... 32
The Government of Madras 10
The Government of Bengal aes 10
The Government of Burma 10
The Government of the North. Western Provinces and Oudh ... 10
The Government of the Punjib P 10
The Government of Ceylon ors 10
The Chief Commissioner, Central Provinees ... 10
The Chief Commissioner, Assam ... 10
The Resident at Hyderabad v 10

The Resident in Mysore

“or aes 10
The Agent to the Governor General at Baroda p wes 10
I'he Agent to the Governor General in Central India 10
The Editors’ Table, Bombay see 1
The Editors’ Table, Poona 1
The Editors’ Table, Belgaum 1
The Editors’ Table, Dhérwér td 1
The General Department of the Secretariat (Plagae) ... 100

The Surgeon General with the Government of Bombay should be requested to

inform the Superintendent, Government Central Press, direct how many copies

of the Report he requires for his own use and for distribution to Medical
Charges, &e.

J. K, CONDON, Lt,,
Under Secretary to Government,

To

The Secretary, Indian Plague Commission (care of India Office, London)

The Plague Commissioner, : y

The Commissioner in Sind,

The Commissioner, N, D,,

The Commissioner, C. D.,

The Commissioner, S. D.,

All qullsctors, including the Collectors and Deputy Commissioners in
ind, :

The Municipal Commissioner for the City of Bombay,

The Surgeon General with the Government of Bombay,

The Sanitary Commissioner for the Government of Bombay,

3

Officer of the Port of Bombay, . _

B, e .l e T i

itical Agents. ifwar, Cutch, Kot
T o K 0 e

itical Superintendents,
glll:e Il’;):;)ttlli‘; A(l;]P:t.ant General, Bombay 8omm:[t:g,
The Principal Medical Officer, Bombay Command,
The Commissioner of Pohcls, mmbay, '
%llle étﬁ:lrma: %::t::lé:nt:nﬁént and Suburban Plague Committee,

. i : Committee,
Chairman, Belgaum Plague Comm

qu;ﬁ: Chai:man’. Karachi Plague (Jomémttee;,t i
The Chairman, Hyderabgd Plague gy:m ;
The Chief Plague Authon?{', Poona City,

i to His Excellency the Governor,
1'I:ll:: g:%z;?gtgzsgt:%ovemment Central Press,

(giw;;ﬁuﬁ“gg Secretariat (except the Separate, Legislative and
e
Ecclesiastical Departments),

Major W. B. Bannerman, M.D., 1-M-S:

Government of India, |
'}“Eg Government of Bengal,

f Madras, .
"f‘i‘l: ((;3::::;1::: :ff the North-Western Provinces and Oudh,

The Government of the Punjib,
The (yovernment of Burma, SR

nt of Ceylon
%:: g;:?l?tlonethe Governor’ General at Baroda,

The Agent to the Governor General in Central India, -

The Resident ip Mysore,

:dent at Hyderabad :
%: léﬁ.;;fa(lllommis)s’iouer, Cc’antral Provinces,

The Chief Commissioner, Assam, 3

———————— \

No. of 1899.

Copy forwarded for information and guidance to
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E. L. MARSH, M.B.,, D.P.H.,
Special Plague Medical Officer ,
' attached to the Plague Research Laboratory ; -

\

W. M. HAFFKINE, Esquis, C.LE.

the honour to submit my report on the efficiency of perchloride of
mercury, in disinfectant solution, as an application to cowdung floors, and on
the utility of saturating cowdung (or simple mud) floors with sea water hefore
spraying them with perchloride of mercury. I also enclose and reproduce, as
Appendices C and D to the report, letter No. 1992, dated 29th July 1898, from
the acting Plague Commissioner, Bombay Presidency, and Government Reso-
lution No. 6894—6997-P., dated 16th December 1898, asking for the information
which forms the subject-matter of the present investigations.:
: I have the honour to be,
G el
Your mosf obedient Servant, 3
Plague Research Laboratory,y : BN
Bombay, 14th Mavrch 1899,




Report on the efficiency of Perchloride of Mercury, in disinfectant solution,
as an application to cowdung floors ; and on the utility of saturating cow-
dung (or simply mud) floors with sea water before spraying them with
perchloride of mercury.

The following report on the efficiency of perchloride of mercury in disinfec
ant solution, is in answer to aletter from the Plague Commissioner to Dr. Haﬁ’kirfi
(vide Appendix C), calling for tests as to the degree in which the efficient action
of perchloride of mercury is interfered with when used as an application to the
cowdung floors of ordinary native houses. The report also includes experiments
in answer to the enquiry of Government (vide Appendix D) regarding the utility
of saturating cowdung (or simple mud) floors with sea water before spraying them
with the perchloride solution. ;

In the experiments of Mr. Hankin and Dr. Pitchford, perchloride of mercury
dissolved in sterile water in the proportion of 1 in 5,000 caused the death of
a pure agar culture of the plague micro-organism after 1 minute’s contact.
With a longer exposure the disinfectant only began to be unreliable at 1 in
20,000, Abel, quoted by Mr. Hankin, found that a 1 in 5,000 solution des-
troyed cultures of the plague bacillus growing on agar within an hour.

These experiments give the efficiency of perchloride of mercury in aqueous
solution a high germicidal value when the object is to suppress the plague
organism in test solutions in vitro. But when the test of disinfection-efficiency
includes the organic and other matter commonly present on the floors and walls
of native houses, factors of great importance in regard to the retention of the
potency of perchloride of mereury in ordinary solution are introduced. The large
augmentation of organic and mineral matter received by the floors of ordinary
native houses from the use of cowdung as a surface application® occasions a
concurrence of chemical and physical conditions that must make the use of a
simple solution of perchloride of mercury entirely unsatisfactory for the purpose -
in hand.

# Accorlling to analyses by Voelker and Leather on the composition of Indian cattle dung
published in the Agricultural Ledger, N 0. 3 of 1894, the mean of six analyses of six samples showed
a percentage composition of 35'7 organic matter, 27°7 mineral matter, and 366 moisture. In the
same reference it is stated that for purposes of manure cattle dung at the rate of 120 cwts. per acre
per annum is recommended to be applied toland. It is interesting to remark the generous
treatment of an acre of domestic flooring. Allowing that 25 grammes represents the amount of
moist cowdung commoniy applied to 1 square foot of the surface of a mud floor—a moderate
estimate according to control results,-—and that the average floor space of a native house measures
100 square feet, then 2,500 grammes or 53 lbs. of cowdung are applied at each weekly dressing,
making a total of 285 1bs. a year. It is easy to calculate further and show that for purposes of

domestic nse cowdung at the rate of 1,100 cwts. per acre is applied to the floors of ordinary native
dwellings in India each year. ‘

In many houses the cowdung is mixed with a reddish clayey soil to lighten the colour of the
application and improve i's cohesion. In’ Bombay a little of the red soil is often blended with mud
from the street in varying proportions, or mud alone may be used. When applied on a basis of
beaten earth or mud the air rapidly dries afresh-spread application giving the surface a firm texture
and an impermeability like that of coarse brown paper. The later effects of drying are shown in
cracks, fissures,'and loosening of the sarface in flakes.

Tt seems doubtful whether the practice is performed more in accordance with the precepts of
Hindu sacred law than simply as & measure of utility. The author of Govinda Sdmanda, or the
History of a Bengal Réiyat, offers the suggestion that ite use indicates it to be a disinfectant. In
describing and commenting on the practice in C}xapter Xl., h? says: ¢ The women of the honsehold
make a solution of cowdung and water, and sprinkle the liquid by the hand onthe open yard, which
is next swept by a broom. * * The rooms and the verandahs require to be cleansed and washed
in another fashion. As the flooring Was entirely of earth, there being not a single brick or stone in
the house, or a plank of wood either. every inch of the floor of every room was besmeared by means
of a bit of rag, with the said solution of cowdung and water, and allowed to dry itsell. * ‘* The
floor greatly improves by the process. ;t becomes smooth and glossy, and no cracks are visible.
And as for any disgusting smell there is nothing of the sort—the smell, if any, being positively
pleasant. Hindu peasants besmear their cottages with a solution of cowdang and water, because
cowdung is regarded ceremonially as a purifier ; it is, however, a question why Hindu law.givers
should tave pitched upon cowdung as a purifier. * # TFrom the universal practice of the Hindug
of Bengal I shoald be inclined to think that cowdung was a disinfectant.” ok :

Tts reputation asa disinfectant seems to be connected with the experience that insects and
B 4471
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Qome of the difficulties in the disinfection of native floors h

detailed in the letter of Lieut,-Colonel R. Boustead, I. M. 8., ze(?gszrﬂ;e:gg
oy the 20th September 1898 (vide Appendix D). An abstract of this
reference describes how ¢ the cowdung naturally contains a considerable amount of
albuminous coagulable slime which, when spread over a mud floor, in the usual
way, becomes dried and almost impervious to water, but when solutions of subli-
mate are sprayed over this coating of cowdung the slime in it is coagulated (as is
albumin) by the action of the sublimate and forms an actual impoervious fil
which is a sufficient protection to almost all the mierobes that are beneath 1?
Tt encases them as it were in a water-proof covering. No aqueous soluti £
sublimate or carbolie acid would be ah];e to effectively penetrate this co 0011 .
and disinfect the wmicrobes below, except perhaps where the coating of caola ul?r
was broken through. Again, in the decomposition of the cowdung owﬂuno
(which is continual) ammonia gas is generated ; some of it is fixed :‘iumcl) 00?8'
matter, some of it is fre;c, being given off continually, and this. alkali Sy
tates aqd renders al_)omve (useless) the germicidal properties of the sublipmtcllln'
converting it into simple ammonia_chloride, which is useless as a - ed) g
thus, further, the excellent germicidal properties of the sublimate »g:i"mm ¥
by ammonia within the cowdung,’ are destroyed

Asa preliminary investigation on cowdung it w . :
dung fresh from the food-canal of a healthy animal i: zl{;(:):llirxll(rl‘ tsléi:i::ilg]rcactmn .
Allowed todry in the air the cake remains alkaline or neutral, Kept s
water and exposed to the air, after 3 to 8 days it may Nisa s.lirrhltr; 'mox_slt with
subsequently again becomes alkaline, and continues'sliohtly alkaaline)f Ko,
It has a characteristic, somewhat aromatic odour when fresh, which ‘t(,) rlmont}ls.
a faint loamy smell on drying. The faint aromatic odour l’wrsists lf ose‘s 3
months when the sample is kept moist. The presence of saline and a(l)ll; several
ammonia™ in samples was detectable by Nessler’s solution at interval SO
out a period of four months, Wi, ioughe

A mnote on the ordinary bacteriology of cowdung is given in Appendix A.

In order to ascertain in what degree (approximately) cowdu (Ppe - .
of a fairly definite chemieal composition—interferes with the ger n.,;a o
perchlorido of mereury in relation to the micro-organism of )gla lm‘ctlhal by
experiment was undertaken with a solution of th,:: disinf i i,

R— 3 : l ectant of the strength
mentioned in the opening statement, namely 1 in 5,000, In this nd i e
subsequent (.*xpcrimcnts, the ‘effective strength’ of the hisinfcctalitan i
tested, the time elemeut being considered of importance only as show}ms g
negative results were obtained, that the disinfection action eontinued i - Wh?m
throughout the 18 to 24 hours of the experiment. % v

A series of test tubes containing fr 5 5
S O Les g from 0°5 gramme to 5 grammes of sierili
fre<h eowdung in the form of dust were prepared. A measured quantity of);tl;::-’ld
dis:illed water containing perchloride of mercury in solution was added to tilg
body-vermin cause 'L‘h-am_lmm;ce ‘to theiin;lrmtw of a ﬁ;u'b] OW SRR ;
adbin \ | g shly cowdunged room. It i :
g"“’d“'_’g and bullock’s dang as against the dung of buffaloes that while the lattertftﬁl:lzmgg o
oor of vermin and insects the former not ouly causes such nuisances to cease, but destrc the
breeding ground (Letter of a Native to Dr. Haffkine). oys their
A native work on Aryan Medicine (drya Vaiiyak 83 3
. A ya Vaidyaka, p. 5) makes reference ¢ ) !
gnng and other products of the cow in ceremonial processes of purification, and to :ht;‘:nlll:e o; COW-
ung as an agent_ﬁn- cleansing au(:cgnﬁfying floors and walls. It also mentions its utilei ' (?;“-
:lqued wnh“qow ls nm}x:s tolullny the itching of prurigo, and effect the cure of certain chl‘oum";k‘;”u
iseases. Mixed with saltit 1 » snded P iaation to check . . n
hands and feet. it is recommended as an application to check excessive §weating of the
According to the Bombay Gazelteer, Vol. XVIII, Pt. T, p. 59, the
the . , Pt. Ty p. 59, the wnantra, or sacred
r?pe?ted on thl.’ ex%nbmon of the products of the cow on the Shravani Day, to Pm'if; the l;“
sin, in translation is, By the drinking of the five products of the cow the gin which has mtm‘: Odr."m
my skin and bones is burnt, like fucl by fires : Foneoraompen
An investigation on the approximate number and varic:ics of micro-organi
» °°:dung appears as an appendix to this report. e ormenly SN
The organic matter in six samples analysed 1 : :
2 ; ) sy Voelker and Leather yield
837;'; cent, of nitrogen, equal to 1°014 per cont. of ammonia. yielded au average of
2 miners! matter averaged 1568 per cent. of insoluble siliceous matter; 336 oxide
o S 30t 5 ot et e e o
3 cent. pho ¢ ae to '7 perce g
Yo 5ot fa P y €q 7 per cents phosphate of lime. The Agricultural Ledger,

3

tubes so that each tube held the test amount of cowdung mixed with 10 cubic

centimetres of water containing ‘002 gramme of HgCl, (perchloride of mercury),

or a porportion of 1 in 5,000. At the same time each tube received a glass
bristle wetted in its lower third by a thin film of living culture obtained from
a three days’ old agar growth of plague. The experimental tubes

the surface of
were kept at the temperature of the lz_tboratory for 18 hours. At the end of this
interval the glass bristles infected with plague were withdrawn from the paste
of cowdung and perchloride colution in the different tubes, washed in a weak

f soda, and inoculated seriatim into tubes containing 20

solution of carbonate O
bic t broth, The culture tubes were incubated at the

cubic centimetres of nutrien s wer
¢ the laboratory for ten days, and their ability to produce fresh

temperature o v
cultures of the test organism Was as follows :—
Growth in Broth
o RIS of | Amount of cowdung| after 18 hours’
HgCl, in 10 ¢ Cr acted upon, attempted
of water. - disinfection.
& 002 H gramme oS :
G 10 3 —
¥ 1'5 grammes. -
2 20 » aiel
G 25 5 +
" 30 » +
i 3D b +
3 4+0 o y at
o 45 22 e
- 50 » +

— sign denotes the absence of vgrowth.
4 sign » presence » )
! . o experiment done under artificial conditions ip would appear that
mn'fi:;l;:’ (l)lfl sterifi}; od fresh cowdung above 2 grammes interfere  with the
gi hfecting action of 10. &- of an aqueous solution of perchloride of the strength
SI & riment in which the feebly resistant plague

. d this in an expel . :
ﬁitlsr:)?or%gg(i)s:ﬂf levas used as the indicutor, and in which the only variable factor
o . g 1

terilized cowdung.. - - b _ |

was tsl::’ 181 « vesult is due in part %0 the alkalinity of the cowdung, but (probably)
ol (t’o the presence'nf compound ammonia bases_and other constituents that
ot tinued solution of the perchlgride of mercury.

. /ith the con
interfere wi de of mercury may be said to depend on

e iion of perchlori y I
,t i I')]}r}‘l);‘;gr%rym;?d;ie 2?pitating albumin and albuminoid bodies. Its power to

! 1 toplasm of the plague microbe rapidly and effectively in a
gﬁgﬁe mltile::lilf:g f in 5,000, and thereby kill the organism, is its chief
dation. : :
mn';;‘;:zisadvantag o9 of ‘i,emhlonde of mercury as a common disinfectant are
(1) it is easily thrown out of aqueous solution ; (2) it acts on metal work ; (3)
the use of & hard water eontaning caleium carbonate held in solution by
he io-acid-gauses-8 precipltﬂte; (4) it is preclp}tated by any soluble alkaline
o ot aith s tar onate of aMMONIa (found in cow‘dung floors soiled with
koAt guiosis. oo ax lm withy o S
insoluble oxide of mercury (hence its useis interdicted for walls, &e., newly lime
o ", (6) the sulphur .a:nd the sulphu.retted hydrogen ' of deeomposing
:o matter convert it ,intqn;{;goluble.sulpmaes; (7) it acts only -as' a strictly
organk gam?mdal efficiency depends on it reaching the organism

disinfectant, and its
%:G:lnoh a manner that albuminate of mercury does not form a coating protecting

ganism from.furthor aotion (as for example in the disinfection of mucous
i like sputa when ity coagulate the exterior of the mass and fail to
disinfect the centre). o i
~ The weakening by dissociation in (1), (3), (4), (5) and (6) when the basic
merouric ride is used can be pl‘.GV_ent?d by aqldlfyhlm_f the solution with hydro-
chloric acid, the acid chloride g in solution, hlorie acid in slight
excess adds to the disinfecting power.  The further addition of a chloride of
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quantity of the cowdung was abstracted

, and inoculated into nutrient b
The results obtained were as follows :— : o
' [
" l‘ Growth in Broth af ter 18 hours®
A \ g ] & Gé;'m-mel gf { A{n oRat of 1 attempted sterilization,
’ ‘ § Ylg 1n 10 ¢. .| cowdung actec
3 of water, [ upen. B
R P ion by dis- : : ‘ \ Solution A. Soluti
: and aids in the disinfection ‘ : ' | uti Solution B.
ammonia or soda helps g]ee ]]{-(;fé) ;g%&cgver"]?he use of wooden appliances re:tnove? | Sobic b | }
- 3 i ma g ¢ b & & . a es O |
_ﬁwgzqn(;;gogl‘gzsg (2) (the oiling of metal work gives no security, as ole ‘1 | | }
the object g . 014 | 2 gramme, — L
eby formed). : ‘ e i
megoary aré thersby btain satisfactory rcsults when perchloride of ; ll 9 g } |
der, therefore, to o t be (1) present in ‘ ; 3 o —
In (:2 uqa’ad as a house disinfectant, the me:icu}'y salt mug ) anypqubstance { ? ‘ ) | o 3
mereury O manence of the solution secured ; 1 S ; F ol b e e TR
sufficient amount; (2) tg’e I??lli.shets the available amount of soluble disinfectant ,‘ 2 l
which by prempmgmn e » B ’ ——— e
i ' - in hloride of 1 e ‘ | v | -
present neu " : lution containing perchlo | L, '
In Bombay, for 111(1)03"1de,fl 18:31%0%;1:1’1'0&1210 acid is commonly employed. B » LR R S + +
- ammonium chloride, ; i 5
l';flflfl(;l—l—r—}, 3 21 oz : } i 3 R ' Bl 5 +
wee i It 2 "
Perchloride of mercury ... eos 15 0z, 1 ' ’ % 1:5 grammes + &
Chloride of ammonia ... o ... 100 oz. 1 =. : :
%yier(;chlonc acid " 340 oz. . 20 e s i
’a s wen e 1
476 0Z. . ¥ » 3.0 2 1 + -+
— : ‘ 1]
: iluted in 1 gallon of A ' A ; s
f the above solution are dllu P Nore.—Spores of moulds and of Bacillus megathori , B. subtilis, ¢ - mv oot 5
For }?c t';ll al }I‘S:ssaousno(iistign containing the perchlorlde in the proportlon of 1 . obtained from the unsterilized cowdung. ¥ T e e Bl oo
water which g1v Thus it would that 05 i
. . $ | s it w ‘ t0'5 gramme of ordinar rd i
25. Eein e ; P de to form an acid x .2 2US 1t ould appear tha 8 Iy cowdung can be efficiently
in 7The capacity of hydroehloric acid for cmo]gﬁnu"gavcviﬁli)e nllgtl‘curg c;nl}gn mc:) b e bghorY i . 3 sterilized by 10 c.c. of solution A, and that 08 gramme of c(?wdung cannot he
chloride of mercury is O in:portangs. saﬁ: 1(‘12'1‘3: H 1?12080. or H Na CO3); 23ve¢he1§fls_!2:i); , i . 1E.‘a_fﬁclently sterilized of spore-bearing micro-organisms by either of the test solu-
ve true aci s : oric acid ju 0 ions. _
io:a ]Ezt,cht‘ggrfggrﬁieg‘mermic chloride aredcal’?alle l:’;di?cnh’l):;::Zm ?:m hﬁ; ottt watgr 4 Whil il lt
. . ter. These compounds Wit - 1 to the class of compounds % b ¥ n1ie the above results re
they combine with wats themselves. Ammonia chloride also belongs it E
than the metallic chlorides the -

present the optimum efficiency of the solution of
. . ide of sodium), however, e perchloride of mercury when used as a sterilizine acent much 1 hemi
ith which hydrochloric acid can combine. With & ?&?oﬁge(gldznist from its S‘)’iuﬁm" e ‘ i energy would be required of the solution to disinfect the s O it
:rong o hg;ldm:gﬂ:ncl at?:)‘}ls?fui;?ng;?a [c)hloride have the advantage of possessmg i
at solu
may further be remar

: T ' ct the same material of a com-
o o o paratively feebly resisting micro-organism such as the plague bacillus, As it is
i i red from the salt after prolong s .
an acid reaction even when prepa

O.f et g f}' T ractic_a.' 1 POint O:f view to ascertain the degree of effi-
with water. o o bk rapidly into dilute solutions of the F zf(l)l:g’ e(;:f gfn‘i;;lfi‘f;:?;; :;};;1313111 ;ﬁ ;::zt:;’)alh’;o vglt% nfilsfo;orﬁ?mm Ojé plague, the
e e dlﬁ:?:e Eo;leigh};‘y z:ddume e it i bacillus z{)s the test-organism. Each tube received, in ng cultures of the plagne
b watl«:r iti 1:.a.n adir:n mt:;;,;e}:: ‘sgxlalc t:) mention that hydrochloric acid combines | ; ’
diluting the strong stock solution.

. . g
o

. i ; h culture 15 days old.* C ; ke

- . HCL2H,0 and 3 mlcrol?e recov ered' from a brot y are was taken to wash
formation between hydrochloric acid and v}v;ts(_er ozfmt;;; élaecii:neBl;)t dlr,:ttﬁs:)f the“,‘,’ minuch as 8 !;he bristles in sterile Water.to {emo_ve th% adhqrent broth before inoculating them
H(C,6H,0, is ngwtaatc:epgd ugc;l; t?v?th ;eat facility into hydrochloric acxct and ‘::stﬁ;e 3 :Eto the te;t t;lbe. li(?dn' ngllf if:v:;:ért rgaggli';li(:ftlat tﬁf ?.nd of .i}ﬁe exll))el'iment

occur in a liquid state, dissociate o f water at atmospheric presst bt €y were lirst washed 1n s 8 y alkaline with carbonate of
tAhceycording to Rescoe at 75° F. ?nﬂfi mf:;f; “;;?3‘531;;‘2’{1-‘332 ® (Fide Mendeiéeft, The Prin- . 4 Sodlat;(tlhen agitated in melteddagar, and ?ﬁﬁtﬂyt ptlated from a second tube of
dissolves 70 an grammes o1 Nydroc ; : I melted agar for observation and recovery of the test organisms,

: :stry, pp. 450—451) g " 3

ciples of Chemistry, pp SR of two solutions made according ,

An experiment on the relative efficiency

ost satisfactory
ut! ; one to e ; f broth is very unsatisfac i ¢ :
ion B sample of the disinfectant used. by toe ?lague i ve etatiotrln (1))%03{1 il rophytic bactgria - In ?htory. S0 0 LA
laboratory ; Solution B was a v TIn this afd subsequent experiments ge e common sa%) phy - 1An those instances where the
Officers in 6ne of thg, déz’f-lctsfofh n;l:)dgf- oaniion S water® as the solvent of E %e]iulrt:;tﬁne&tg fa:ill short of ?ﬁ)cwl;:ate demonstration the tests were repeated.
§ cen of the u A X dun A e results obtained were as fo —
S0me HOCOUILY (USS 16, tAer . composition of the test cowdung E
the me!‘f'tm'y salr, alnd alsot:ittzsefr«:(ﬁ] ttl;:: ;1:13]0 serri)es of test. Whenever equivo- ‘.I_ RS
and dirtf was rarely constant ore repeated. & ; : £ sy
obtained, the tests were Tep k- The glutinous property of a culture of the plague micro-organism is utilized in th;
cal results Se,emed s o fiom 0°2 gramme to 3 grammes of C_‘-’Wdlmg 4 The possession of this Propergy enables the organism to retain its hold of the su:facs:nof ﬁl;n g?:;?e
Two series of test g e T rOﬂJd " antity of the test solution was ‘?,-'_ throughout the experiment and thereby facilitates the recovery of the organism at the end of the
iched drv) were prepared. A measure T\l ount of cowdung wet- E test. It might be objected that this ngethc')d introduces a fallacy into the tests, in that it (possibl )
(weig el bes so that each tube held the fest am g t : b prevents the disinfectant solution getting into sufficiently intimate contact with the organism &
- el c‘s‘d: : tectant solution. Care was taken to thoroughly we g | Eillit. Asthe same diffioulty exists in natural conditions—inoculated into sterile garden smonty ¢
v . . » i 2 . . ¥
ted by 10 c.c. of the disinfec 10 ¢ which should moisten” dry cow.dlm{-a‘ J i dors e °Eb°°%§h° SNIBE tenagions h‘gfi?f the earth particles—the adoption of the bristle method
the cowdung with the solution, ¢.C O st tho end of 18 hours a minute 3 only copies the difficulties peculiar to disinfection against plague.
3 ivisi to 5 grammes, Al
in a fine state of division up

T TR T ' B 447—2
b T e A LDl R e s
P . Co., of the filtered and unfiltere 3
b(ir(]&following composition : Total solids :
) 228 parts per million; albumi-

# A mean of twelve analy.seu Ig&dc by Messrs Tre.u?
i - during November 1898, gave t O |
:t;ler s&gphc;l':ﬁ‘?:l;ﬂ l:3?101‘1'714.’ 7 grains per gall?‘n ; Jfree ammoma ;
7 -dg;ammoﬁa ?108 parts per million. Hardness 3 degrees. . R ity |
104 4 The samples collected from the floors of native houses cou&?ﬁn :u 'of oo 4 ‘
+hon and crystals of salts in varying proportions. Also B ong, baihs, Tiving m“"’d"“,
e ”lt&l’(‘h grains ; the dead remains of insects; dried sputum,
:ﬁrzﬂ:;uantity of questionable material.
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P o \ ! e f RIR R e
|. “ L (}mmmel of o . | Growth of };he t1e§t
‘ Growth of P i vl Hg Cl, in 10 c.c. Amount of earth and | organism after 1
Giamme of [ after1 8‘;10“:}?:&:’;?::; ; of water containing “ cowdung acted upon. | howrs’ attempted
Hg Cla in 10 e.c. Account of | disinfection i ammonia chloride and | |,  disinfection, %
of water, &e., cowdung acted . 22 hydrochloric acid. i | T Ay
(vide formula), upon, ——— s A S ‘, ! | W
H A g i
‘ Solution A. |  Salgtion B, ‘014 ; '1 gramme. 1‘ e
s 5 | 4 St R T
l 1 oy r '3 i1 [ RO
| 4 L » | o4 4 AR
| % y |
014 I ‘2 gramme, | — . Ryl R .i *D » | e
L e . e gl e
3 . '4' 2 —_— ' Prieey 4 .7 » ] AR
» ‘6 i N 2 ! Tk It -8 ¢t AR e + {
2 I 10 ” o : s # . - ) L7 18
” | 1'd grammes, . i ” Lo Gl g
I ‘l 175 o D R :.; » | i
R | gr? I AT ' i : : , f,h#t an amount of earth and cowdung from the {4
» ige H b A g Thus it would appear ver *7 gramme is not efficiently disinfected by a i
4 e ” = ok —— + + + : 2 f tive dwelhng \ 1 i i 5% 725 :
| 28] E door of a na ide of mercury in the proportion o in 72
” ; » ¥ % + + + i solution containing Percthl‘lde ith plague
| g - ” : with plague.
e . tally inoculate y At st
"The results show a small sye JR v R e dy inentioned, the alkaline reaction of cowdung and cow-
cih I.L . OW a small success of Solution A oyer Solution B, the latier As has been all'e?; {1 factors largely responsible for the impoteacy of the
emg capable of a germicidal action on 175 grammes of cowdung experimental] . - dunged earth is one 0 td‘i’smfectant in relation to such material. How consider-

infected with the organism of plague,

2 grammes. the former g similar action on . perchloride solution as a Nicatod in the following experiment in which the

able a factor it is, is indi solution (containing nearly three-quarter
reaction to litmus of $he dm?f;: Eagmined bef(Sre and after contact with various

In the suceeeding experiments Solution B was fur ic acid :
" its, 'th drochloric acid) i le of
Ortest g:lctggglllllg s tfst ma(;;enal employed was dried m‘;rdtzsnﬁdéowfll;s;ga ((llus(:;f : (;Peul;:filg&“hgf ear]t,lhoand b Ig :a:tfggol'll%' tggfdv:};gst?ogoiﬁ:&lp%:l grﬁi(?h
e 0L complex and varyine chemi iti o ST i d . i ys gav S e £ & \
floors of native dwellinlés. The res')lzlltso (fbti?;ggl‘fgmpomtlon—scmp i Zrom the the disinfectant solutloﬁla(};%h and cowdung gave reactions modified according

re as follows :— _ had been in contact wi s increased in amount, Thus—

- R . . . AL A b
Experiment on the germicidal value of » sample of the perchloride of s e as the carthMi‘——/—f”.’;Ton Solution,
mercury solution used in Bombay for disinfecting native houses : . s fh | st WA f
\: i » d e & i
Amount of earthand | 3 i
< = o e | s | Wil 2o
Gramme of | 5 dis‘;nfcct.ln.t solution. of contact.
ofH :;}1: c’:,,ltg,;f,,g | Amount of earth and Growth hi Broth after i N s O PR o e R ERETIEATE i
ammonia chloride ard | €©Wdung acted npon. 15 houve attempted ly acid. Strongly acid.
hydrochloric acid. | sterilization, Control. Strongly ; ; »
s ; acid acid. o1 l
— f—— RS A '] gramme L acid. !
| o S Faintly Very faintly Clbinr !
. Neut .
014 *2 gramme, SR 2 4 Very » 4
| s ; » Neutra v 3%
£y ‘ 4 e S sy e Faintly alkaline.
3] X » — — + .6 9 - ’l’knl-ne Very bk o
= {’ o i i A 7 Faintly aliali Alkaline.
» 6 ) 4+ + o ) 2% &%
» &y % = ‘S ” Alkaline &
{4 ‘8 » + <+ - 9 ” . »
| 9 1'0 3
: - itt nd cowditeis £
» %.0 " + + N - ation in which 8 samples of dirt and cowdung from
» 5 grammes, + + In a particular invest1g wically before disinfection, and 12 samples from

‘ “teriolo ) .
a room were examxned.babltez;,}e: disinection, and in which care was taken that
the same room émmediatety nloride of mercury used and its method of applica~

XO‘:‘P,—Spn’(vs of mou](h‘ and of B, megnthvrium, B. subtilis dB Sy ) 1 4
oed material, the quality and amount of pere tion to produce its maximum effect, a compari-

les were com $
the nnsterilized ssband: ere commonly obtained from

I soralowsIelis 2 B lsl(i)llf;1 4,057,800 was the average number of 99lome§ of
Thus it would appear that an amount of earth and cowdung from the floor son of results showed that “frrom 1’ gramme of each sample l?eforéa gilsmfectl(;n;
of a native dwelling over ‘3 gramme is not efficiently sterilized of spore-hearin - bacteria recovered on agagisinfection was 228,000—a reduction of 94 per cent.

organisms b} an acid solution of perchloride of the Stl‘c“gtll of 1 in 725, » : . the average number b asiderable numbers of micro-Ol'gm"‘isms]in ?its;mp(l;tl?f e?l'th

| | f even O in living on such a locality) and therefore

: The :zl,fm-c experiment was repeated with living cultures of the plague e :;;l‘:mi};rﬁxxetg“ Lhereli: lﬂ:;‘%fiigﬁ lézz:tlﬁe(lgmwnqu 3 num,e?; i ‘,:;““{;e fr%m- ?

micro-organism as the test organism. A series of test tubes containing from the canmerstion of the number (;ilcl:cions test.** Certain forms mdee‘:’i:r;at:::nicn e il
01 to 1 gramme of earth and cowdung dust obtained from the floor of aanativc given '“t.gtitr <;§f2art£c: s:es vzl;): 3ation (nitriﬁ(;mo&)fgi filtffﬁﬁ"}';fﬁfﬁmﬁon, g b |
house were prepared. ‘'o each tube a glass bristle infected with livine culture ::,?g:{about, Whl}l,e other forms, a8 38°:‘“T°hepj,‘nl; use of these results is in enabling us to judge g
from a nine days’ old agar growth of plague, and 10 ¢.c. of the sample diSnfpctant aut part in the economy of nature. nisms presert in the sample examined, and not in forming |

proximate number of micro-0rg® ture as wonld be likely to harbour organisms of a
e .";n 8 0 whether the soil is of by nﬂ'?y;:':ne and Public Health, pp. 388—389.

solution were added. The results obtained were as follows ; —
?nd.ng.rous nature, Stevenson and Murpby,
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j n the efficiency of perchloride of mercury, in expert
Sm‘e;nizncfsqf;iozclg;gi;}secotant qfﬂflirt a{zdfcgowdung frmzt the floors of native

l:zuse.; experimentally infected with the mz'cro-a.rgamsm of plague. .

1. That 10 cubic centimetres of an ncid. §olutlon of the st-ren%t.h offdl n;
725 (ammonium chloride formula) efficiently disinfects 1'5 ngz\mr]nes ¢ lcm\‘ lll)lll]at
dust experimentally infected with the organism of pll?gl}e.b t also reduces
does not entirely suppress the more resistant saprophy tic .actel s, .

2, That 10 c.c. of the 1 in 725 acid solution efficiently disinfects 07

amme of cowdung floor experimentally infected with organism of p!iigucf.
ﬂalso reduces the number but does not entirely suppress the more resistan
saprophytic bacteria.* e 08 : : :

3. That as the effective limit of the 1 in 725 _acxd solutlor_l in regaul t(z
disinfection against plague is represented by the action of'_IO cubie cent1m3tre>
of the solution on 0°7 gramme of cowdung floor, and as 07 gramme of oowc 1lmg
floor is the amount commonly recoverable from 4 square inches of the1 ?atp 1e1111
floor of a native house when the lm.medmtze surface for a depth of Toth 1u‘(.: :

is removed, then 100 square feet would yield an amoun't of surfaqe mateugl
that would require approximately 8 gallons (3 bucketfu.ls T) of the 1 in 725 acid
solution to vitally damage any contaminating plague micro-organisms.

4. That as the perchloride of mercury solution has only a surface Aaction,
if the contaminating material were helow the }mmedlate surface unc}er disinfec-
tion, or on the surface protected by leaves, bits of rag, &ec., then with such an
application it could hardly be hurt at all.

. : . didsadodint
periments on the efficiency of sea water (elqc(rqlg/sed) as o disinfec G
by of cowdung floors either alone, or as an application before spraying with

perchloride of mercury solution.

In the foregoing experiments on the efficiency of a solution containing
perchloride of mercury, hydrochloru} acid, and ammonium chlomdg, the advan-
tage of associating a common chloride such as ammonium chloride with the
mce’rcuric chloride in acid soh}tion is detailed and _exhibited. The remarks on
the suseeptibility of mereuric chlongle to chemical changes, .anq its special
liability to these changes W}Jcn applied to cow(_iung: floors will ‘indicate lt,ho
necessity of employing an acid such as hydrochloric acid, and a common chlopdo
whenever perchloride of meroury 1S used for purposes of floor (llsn}fgctlon.‘
While the presence of a small percentage of acid is an obligatory condition for
the eflicient action of a disinfectant solution of pvr(-hh.)rul.c of mercury, it is not
80 essential that a common chloride should be in such intimate association with
the mercury salt. 1In fact, the advantage of such a chloride may be obtained in
the manner suggested to Government by Lieutenant-Colonel R. Boustead,
LM.S. (vide Appendix D), nalgely, by sat‘m'ntmg the cowdung (or snn'pln
mud) floor with sea water, or with a strong solution of common salt before
spraying it with the perchloride of mercury solution. But t'he use of ordinary
sea water would not be in any special way more advantageous than the addit ion
of a chloride to the solution of the mercury chloride as in the association which
has already been preseribed and used (vide formula, page 4). Indue_d, ﬂu: use of
ordinary sea water has certain (lis:ulvantng(»s owing, firstly, to it being an
appreciably alkaline solution am.l as such would add to t;lu; factors against wluc.h
the perchloride of mercury _solutxop would have to contend ; qnd svu)mll._v, to it
containing an abundance of organisms the destruction of which would in part
engage the energy of the disinfectant solution. The use 0.[ a solution of
ordinary salt or artlﬁcxftl sea wateri. would remove these objections, hut as has
already been stated, it is more certainly advantageous to employ the chlorides of
mereury and ammoniz, or soda (common salt), in the same solution,

® The necessity, however, of killing the ordinary saprophytic bacteria is not very oby iol]x§ ]gu\{)':
it is (presumably) an advantn'g‘v to preserve ali}'@ and keep in action agents that accomplish by
mi erophytic processes the purification of the soil, l

t Buckets of a capacity of two and three-quartey gallons, Many of the' wooden buckets use
in Bombay have a capacity of two and a quarter gallons only.

3 Ar;iﬁcinl sea water can be made by dissolving 27 grammes of common salt and 4 gramumes
of magnesia chloride in a litre of water,

9

Sea water may be used with special advantage, however, if it bhe electrolysed
beforehand. This procedure has the double recommendation of (1) sterilizing
the sea water of the 10 to 60,000 micro-organisms which certain samples of
Bombay sea water were found to contain per cubic centimetre, anq (2) makin

By passing a galvanic current through sea water hetween electrodes of

: sea water decompose

with the evolution of the chlorine and the formation of chlorides and hypochlo-

rites. The magnesium hypochlorite thus formed further dissociates into

(1) magnesia, which deposits on the walls and floor of the electrolyser, and

(2) free hypochlorous acid which remains in solution according to the i’ollowing
equation :—

M, (OCl), + 2H.0 = M, (OH) + 2HOC!
Magnesium Water Magnesia Hypochlorous
hypochlorite acid.

The process thus practically, resolves itself into the production of 2 chemically
active solution of hypochlorous chlorine.

In contact with organic matter the hypochlorous acid splits up into
hydrochloric acid and oxygen, and it is on the liberation of oxygen that its
value as a disinfectant largely depends, :

The amount of available chlorine liberated from sea water by ordinary
electrolytic methods varies from 0-5 to 1 gramme per 1,000 grammes, or one litre
of sea water (‘available chlorine’ meaning chlorine which s either free or
belongs toa hypochlorite). This chlorine in the preseqace of water acts directly
as an oxidising agent,

The above remarks will make it clear that ¢
depends partly upon the energy of the nascent
bination with hydrogen in water, ¢,g.

he utility of such a solution
Oxygen set free from its com-

HO + Cl, = 2 HAL: oy 0
Water  Chlorine Hydrochlorie Oxygen.
: ¢ acid

and partly upon the activity of chlorine in bre‘aking up ammonia, sulphuretted

hydrogen, and organic matter generally, Thus the sulphuretted 1
of putrefaction is resolved into sulphur and hydrochloric acid—

H,S + Cl, = 2HCl -+ B3 G
Sulphuretted Chlorine Hydrochloric Sulphur.
hydrogen acid

—the ammonia is decomposed into ammonium chloride and nitrogen—

8 N H,-fg! " 10h 5 <o SNHCI £ 2oN
Ammonia. Chlorine. Ammonium Nitrogen. 3
chloride.

—and lastly the nitrogenous .organic matter of germs, and tle albuminoid
ammonia and the nitrites forming their surroundings are oxidised into the highly
mineralized form of nirrates,

Therefore, and for other reasons which will be mentioned later, the use of
electrolysed sca water is likely to be of chemical and materia] assistance in the
disinfection of cowdung floors by perchloride of mercury or earbolic acid,

In the following experiments it is proposed to investigate the utililty of
electrolysed sea water both as a disinfectant alone and as an application to
cowdung floors before treating them with perchloride of mercury,

The electrolysis of the sea water employed in these experiments was effect.
ed in the Municipal Workshops in Bombay by a current; of 1200 amperes at 5
pressure of 13 volts, The strength of the resultant electrolysed fluid in chlorine,
or its equivalent, as determined by the arsenious acid process by Captain Bourke,
L. M. 8., Chemieal Analyser to* Government, is 0771 gramme of chlorine pey
litre, or 0°077 per cent., 7.c., 0°15 per cent, above Pettenkofer’s limit of humayn
endurance of the vapour in the air. Exposed to light and air, and t, a hich
atmospheric temperature, electrolysed sea water gradually changes in chlorine

B 473

-



£ o perc};i 0—” &;Z}T;;z;;;;rw**%enqy oL electrolysed Sea wwaton g
l:
10 , 11
is illus i : S 3 : ive is so small and so widely diffused that
strength as is illustrated in the following analyses made Dy Captain Bourke, = organisms, but the amount ey req.ulr;] v so'j_‘herefore as a meth);d per se, it is
L M. S., at varying times with the same sample :— :&f such a consummation 1s hardly practicable. 5
Strength within 24 hours of clectrolysis = 0:771 gramme chlorine per litre. ,:5 costly and unsound. o ol of i ith electrolysed
b £ 48 . ) = 0'71’9 5 ,{"1' . the rewnt reco (0) expcrl‘enoe Wi electro ys sea
» A 5 days ' - 0561 ¥ :: b teAs Wlltlh 29 ;:gﬁufl‘;‘;n;nd (hft of the floors of native hou(sles the tresults a%ree
: inati : g Waser O, s 2 ine available as a disintectant is not in
The sample under examination was cht in a corked quart hottle. A similar . with the quoted statem(}nt that, the (ihlonnehowever enables a subsequent appli-
sample.O nly exposed as a column in a 300 c.c. measure-glass showed at the o B sufficient amount for this purpose. bs use;,o ot with increased eMcienc
end of 5 days a strength of 0°447 gramme chlorine per litre. = cation of perchloride of mercury solution to a § Y-
. A reference to the results obtained for a number of micro-organisms by | The first experiments have £0 do Yfith He %%rgglilfd%L:}giif;ﬁf%&fo:is?’])qgﬁ
= different observers will indicate the possibilities of a disinfeetant holding chlorine & of electrolysed sea water (containing 0 1 i :
g in the above proportions. The det 8115,’“’111(3]1 are taken from various published < the plague microbe. '
» gt.ements, but chiefly from Dr. Rideal’s book on Disinfection and Disinfectants, w :os of test tubes containing 10 c.c. of the sea water were prepared.
R E A s?lnes b(; Y ﬁass Dristle wetted in its low;er third by a thin film of living
i 0-004 parts of available chlorine per 1,000 reduced the organisms in sewage oy B . Into each tu is from the surface of a 9 days’ old agar growth of plague was
b from innumerable to 10-50 per gubé 'é:“':l; A culture obtain the short intervals enumerated below the infected glass bristles
e . timetre. Kauthack. inserted_. After ed inoeulated into nutrient broth. The broth tubes were
0o, » » » had o marked germicidal action on the were withdrawn an ature of the laboratory for 10 days. By this time any
. otli'.gumsms in sewage, but no appreciable & incubated at the temg‘::':l d have had ample time and opportunity of producing
0018 5 # : (ﬁ .cc'tlou the organic matter.*  Rideal. ; Bt livi.ng t.es.t orgmm; . The results ObtaiDEd were as follows :—
,, % affeeted the organisms of sowage effluent, so S -easily visible gro o
that samples taken after 14 minutes sho:ved il | Growth in Broth.,
no growth at room temperature in three-and- ' = ; -+
017 a-half days. Rideal, o 4 minute. ¥
2» 2 ) » dcs:ruyed t}'phoid and cholera germs n @ 3 S by i
& . ; dhuurs. Bolton, ¥ i el ' 2 jninutes. , B et :
" ” » » ” estroyed diphtheria and cholera germs | . - 8 i :
¢ : . s n e » ks
1 minute, and {yphoid hacilli in 5 - 10 minutes‘. B i i
Lancet Report on the Hermite electrolytiy 5 e ;
025 : ! Wbk : : P to two minutes was sufficient to kill the test
S ; % terilizéd the faeal m e : ~ re of from one to . - cxe
033 5 i 4 5 destroyed anthm: bl:c':ﬁ:e ?.I"lsf.‘,‘s‘n'ﬁ; P",(?ﬁ“ . ‘ Thus an exp:;?sma "The same © time efficiency * of the solution for sterili- :
ok and Bolton. TR plgma mlcrﬁ-owfi when cultures of the plague micro-organism growing on agar
: n » ” ». . destroyed typhoid bacilli and cholera werme zation was sho the addition of 10 c.c. of elegtrolysed sea water to each of the
o5 : ‘m H milnutus. Nissen and Bo!ton v were trea be:y e :
& ” » P p destroyed non-sporing oe S n 2 re tu : t gl
088 Kleu. e tiiegn s - e arious dilutions of the electrolysed sea water with sterilized tap
i 5 ¥ - ‘](-:S"gge.l. staphylococeus pyogenes  aureys tgwwl}(;g tested, the following results were obt al_ned 519
in 30 minutes. " Nissen and B . water we 3
1-0 strov BTE -e ollon. 744 ; luti Growth of plagne organism
» » » » dﬁf{lgg ed l]()?ceil;l:h and B. Enteriditis in 1! ¥ ‘ si:?’;%t:; I:g &te%;lgxl after fz m:;igfempted -
e Vil i ; ramme per 1000 secraian
j ’ ”» » » dcst{)O;;.ed all (-ultu'at!on.s in broth exe.pt B, - : 001 <
%0 subtilis and B. anthracis, Boyee. S —
30 it X 4 o destroyed pure vaccine virus, Buzler., g 002
. » » » » destroyed anthrax sporesin 70 minutes, ;. B { 003 — ¢
335 and Bolion. : o o 0:038 -
¢ » » » » dlslnfw]tgcd fmd (deodorised scwers, garbag. 3 Vool - > e
- &c.  Jieports of American b(lc{eriolog{‘ﬂl‘. : Lol 0-06 g o
sterill'hdqal (loc. cit. p. 74) considers that the minimum amount requi v 4 : s : et
This wation is about 05 per 1,000, but must vary greatly with th .eququ]. for r When 2 culture of the plague micro-organism growing on agar was treated
. s authority argues that as its use introduces the principle of dL conditions, a8 by the addition of 10 c.c. of a solution of electrolysed sea water of the strength
( c;mcal loxldatlon, whenever there is a large amount of oxidiqabllbmfe:ttmn by - o{ 0-02 gramme * available’ chlorine per 1000 the culture was not sterilized.
sent, so large a proportion of the ace o ko] "PRCRNES o. ¢ Iatter pre- : ‘ § ; . . e L
wasted on the inclx?t ijt.tcr l)r(\sglalta:%{ll}ltt bt:’ k](m-uﬁS thereby Partially or t'ntigelv ; The next two experiments have to do with the efficiency of a sample i, the '
bacteria. In such a condition the bh o n”‘(')pp ortunity of attackine the % electrolysed sea water (0771 per 1,000 strength) as a d1smf?ctant in relation to
' . est it does is to remove the food of the g the organisms in mud and cowdung from the floor of a native house. ‘
»:,;r,hi L action ou the organic smatter is elucidated P W ey A series of test tubes containing from 0°1 to 3 grammes of mud and cow-
e S Pt , founc to require for complete oxidation abont 1] ; "',"l 8 book 3 * dune (weiched drv) from the floor of a native house were prepared. A measur-
100,000, whilst the amonnt of ‘ available chlorine’ added was only abont o POts of oxygen per 5 : \ AR T 1 b that each
As 355 parts of hypochlorous chlorine are cqual in oxidising powes to ;r(:; 055 parts por 100,000, R % ed quantity of clectrolysed sea water was poured into the tubes so that eac
b.e scen Ll.mh the amount of flnid :x-ld.:d mnst be i'icrc::‘\‘v-d ":\m_ly fifty-fold ‘I;bl;té of oxygen, it w il : tube held the test amount of mud and cowdung wetted by 10 ec.e, of the
}:}n: thlgf.ul fm}t!!(-r uta.t.o.s :]mt this result only cmphasises the fact that ‘fé‘; co"llplutc oxidn- : elcctrolysed sea water. Care was taken to tl)OI‘Ollghly wet the mud an@ cow-
: ;q ':lt::ﬁ'; i o 4 :::bf' s ;,u'u;,mp‘ s tull bacteria and destroy offensive mattes *u':“:zmg:: i dung with the fluid. At the end of 21 hours a minute quantity of the dirt and
S Iar XCCSS O at 18 prescribed, "G . TS ' J : * s PLE y o . e T
a9 b dohlovitss, s Iodeod R jowinrsi ,:anmbf?«c‘ﬁ:;;,. u:)nr:ﬁ;tivm)hn?tg;m in cost. Chlorino cowdung was abstracted from the various test tubes and inoculated into a scries
solid matters of sewage, Although tho chiorine, when hrought in (.”'m“{t ‘:‘hh"&eu applied to the e | of tubes containing nutrient broth. The hroth tubes were mcubatqd at the
of killing it, it docs su maialy by oxidising the organic mattor in the phass; onu g:x.:t:;.ml:‘j? ordinary temperature of the lahoratory for 8 days. The results obtained were

in presence of a large amount of organic matter, the ehlorine often expend _as follows :—

before it has time to sterilize the organisms,

8 itgelf on the laiter ¢ _ .
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strength as is illustrated in the following analyses made by Captain Bourke,
L M. 8., at varying times with the same sample :—
Strength within 24 hours of electrolysis = 0'77{1 gramme chlorine per litre.
gy e AR — 0749
;’ 7 9 ‘13,.)’5 — 0561 » » »

The sample under examination was kept in a corked quart bottle. A similar
sample openly exposed as a column in a 300 c.c. measure-glass showed at the
end of 5 days a strength of 0447 gramme chlorine per litre.

» » » »

”

A reference to the results obtained for a number of micro-organisms by
different observers will indicate the possibilities of a disinfectant holding chlorine
in the above proportions. The derails, which are taken from various published
statements, but chiefly from Dr. Rideal’s book on Disinfection and Disiufectants,
are :—

0-004 parts of available chlorine per 1,000 reduced the organisms in sewage efilnent
from innumerable to 10-50 per cubie cen-
timetre, Kanthack.

0005 e - ™ had a marked germicidal action on the

» organisms in sewage, but no appreciable
effeet on the organic matter*  Rideal.

0018 ? = & 4 affeeted the organisms of sewage effluent, so
that samples taken after 14 minutes showed
no growth at room temperature in three-and-

, a-half days. Rideal.
017 . > ¢ b destroyed typhoid and cholera germs in 2
: hours.  Bolton.
2 > » 5 5 destroyed diphtheria and cholera germs in
. 1 minute, and {yphoid bacilli in 5 - 10 minutes,
Laucet Report on the Hermite electrolytiy
process,

025 % p o % sterilizéd the fwcal matter in sewers. Pilou,

023 B ek A o 5 destroyed anthrax bacilli in 1 minute, Nissen
and Bolton,

04 P % 5 ». . destroyed typhoid baeilli and cholera germs

' . in 5 minutes. Nissen and Bolton. %
05 3 o 59 o destroyed non-sporing germs in 5 minu{es
; Klew, 4

066 > 5 % i destroyeld  staphylococeus Pyogenes  aureus
n 30 minutes. " Nissen aud Bolion.

140 K L g 2 destroyed bacilli and B. Enteriditis in 11

; hours. Klein. g

10 & B A i destroyed all ecultivations in broth exe:pt B

: subtilis and B, anthracis, Boyee, :

20 S » 5% 5 destroyed pure vaceine virus, Bazler.

30 2 & il & destroyed anthrax spores in 70 winutes, Nissen
and Bolton. : b

55 . 3 -+ 33 9 lll&iﬂft‘ctcd and de

: odorised  sewers rhag
&e.  Reports of American bﬂcleric;lo::zl?g‘ :

Rideal (loe. cit. p. 74) considers that the minimun
sterilization is about 0-5 per 1,000, but must vary gr

Y l‘ - et - . g - .

This authority argues that as its use Introduces the principle of disinfection by
chemieal oxidation, whenever there is a large amount of oxidisable matter pre-
sent, so large A proportion of the agent, becomes thereby partially op t'nlil;elv
wasted on the incrt matter present that it has . .
bacteria. In such a condition the best it does is to rc

! amount required fop
catly with the conditions,

move the food of the

* The reason for the small action on the organic maftter is elncidated in

(p. 70) :—* The sewage was founfl to require for complete oxidation abont ] p!?r:s ﬂj:'d:“l "_ l’w_k
100,000, whilst the amount of ‘ available chlorine’ added vras only about 0-33 parts o :l%‘ﬂncl;ur
As 353 parts of hypechlorous chlorine are cqual in oxidising power to 16 parts of ox ,]K:, it"\\ m
be scen that the amount of flnid added must be i FKey

creased nearly fifty-fold to efiect complete oxida-
tion.” Rideal further states that this result only cmphasises the fact thet althon l'l many dis-
. infectants, if used i sufficicnt quantaty, can kill bactepria and destroy offensive Umttef .ﬂ,.e ag,m,,,,,
required is far in excess of what is prescribed, and beconies almost probibitive in eost. Chlorine
and hypochlorites, and indeed other chemical disinfectants, practically fai] when
solid matters of sewage, Although tho chlorine, when brought in contact with the
of killing it, it docs so mainly by oxidising the organic matter in the germ; 1
in presence of a large amount of organic mat
before it has time to sterilize the organising,

ﬂpp‘lﬂl to the
germ, is capable
. it ou the other hand
fer, the chlorine often expends iteelf on the-atter

-

no opportunity of attacking the %
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n uire 1 wi iffused that
organisms, bu he am v ire is so small and so widely di tha
h . con’ unflfl&:i()?l i: ‘;mgdtl;h%r;i%icable. Therefore as a methed per se, it is
such a cons Y

g o e i ith electrolvsed sea

: nt record of experience wi 3

As will b 8o ﬁgn;nglgigtr?gthe floors of .natlve house?s' the :'eslglit: n::)%rie:

water on the cowdung t that the chlorine available as a disinfectan el
with'the quoted statemon Tts use, however, enables a subsequent app

i se. b .
sufficient amoulnt ,fgz ﬁlillf’;:ggy solution to act with inereased efficiency.
T o with the germicidal efficiency of a sample

i have to d ¢available chlorine’) on
The first experiments have & 0-771 per 1,000 of ‘availa
' -ater (containing U/ :
of electrolysed sea wa .
the piagn® i f the sea water were prepared.
tainind' 10 cc. 0 5 - i o
A series of test t%};?.:ﬂzof\lretted tn its lower third by a t?ﬁn {%‘dm1 chu lgv‘gl;s
Into each tube a glass Jh o nface of a 9 days’ old agar growth o Il, a°b e
culture obtained from *IL tervals enumerated below the infected glass bristles
inserted. ~ After the shorb IWEPREL o Ltrient roth. The broth _tutpes were
were withdrawn and mm:iure of the laboratory for 10 days. By thlfS m:ie qnz
incubated at the tempel'al 4 have had ample time and opportunity of producing
living test Ol’g'ams“;;s YOEO results obtained were as follows :—
e&!ﬂy viSible gtOWt ¢ 3 1 Growth in Broth.
Tnterval.
} minute. 5 +
b Dy
92 minutes.
3 5
4 5
RY ; ' ;
' to two minutes was sufficient to kill the test
Thus an exposure % '%'}(::1 s:;‘et?time eﬁicienrfy > of the k solution .for sterili-
e micl‘g'o"ga?v’m cultures of the plague micro-organism growing on agar
zation was shownt

Ty the addition of 10 c.c. of eleotrolysed sea water to pagh. oL tho
culturo tubes. i dﬂuﬁons of the electrolysed sea water with sterilized tap
s tz?e?lu?the following results were obtained :—
water were ‘ ; ‘ 4 solation Growth of plague organism

Strength of tesf es}?lorine after 18 hours’ attempted B
in* svnl:bplei 1600 sterilization.
gramm ¢
001 i
002 B
2 003 ‘
0038 e
- 2005 - e
' 006 : 3 o

| i roani ywing p treated
s of the plague micro-organism growing on agar was
Whﬁﬂigﬁ l(t)lflrro c.c. ofla solution of electrolysed sea water of the strength
bg J.l(l); z:'mmmv ‘ available’ chlorine per 1000 the eulture was not sterilized.
-0 5 ki

i ) i : i f a sample of the
¥ 2xt two experiments have to do with the etﬁgxgncy ofas ¢
tggfesgg lg:f‘;)aggrp(O'771 per 1,000 strength) as a disinfectant in relation to
ﬁ%cofognisms in mud and cowdung from the floor of a mnative house.
o

bty . g f mud and cow-
\ series of test tubes containing from 0°1 to 3 grammes of mt -
duno‘%weighed dry) from the floor of a native house were prepall‘)ed. s&%l?;:a:;:h
a qauzintity of clectrolysed sea water was poured into the tll: eiﬁ g TR
tube held the test amount of mud and eowdung wetted thy o e -
electrolysed sea water. Care was taken to thoroughly wet the ¥ e dikt and
dung with the fluid. At the end of 24 hours a minute qlfant‘l‘;ly ;’, FTiton ciries
cowxriung'was abstracted from the various test tubes and inocula eu Lty ét i
of tubes containing nutrient broth. The broth tubesh wero llltl: #irmeethonghing
ordinary temperature of the lahoratory for 8 days. The resu
-as follows : —
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,'7 A(:r‘owth in Broth after 24 hours’
attempted sterilization,

| |
Gramme of ‘ avail- | Amount of mud |
‘?&iﬁ}?&f:: 5 and cowdung acted | 2%
c,:m,. l;‘ef 1000, | upon, { Nou-spore-bear- Spore-bearing
! | ing organsims. organisms,

ottt

077 {

gramme
3 »
) 2

» »

. .
«

N »

1
2
3
4
”» .§ 2
{
8
J
0
0

-

» »

.

» 2
»
»
»

”»

2
»

grammes

»

O 09 bt

0

thtddtpr ][]
t

Nore.—1 Growths of Bacterjium vulgare and B, acidi lactici obtained,
No appearance of growth for 48 hours when B. megatherinm began to vegetate,

33 No appearance of growth for 21 hours when B. megatherium and B. subtilis began to vegetate.
4 &e. Growths appeared within 24 hours,

and starch at the end of the above tests was not evidenced, it seems probable
that all the available chlorine hag been used up in acting on the organic matter
present in the test material, The retardation of the growths indicates that the
organisms were only partially devitalised by exposure to the fluid, The results
obtained under the subheading ¢ non-spore hearing forms’ wil] give a fair idea

as to what would have been the fate of any plague micro-organisms had they
been present in the test samples.

When the above experiment was repeated with 20 e.c. instead of 10 e.c. of
the electrolysed sea water, 01 gramme of the test material (mud and cowdung
from the floor of a native house) was completely sterilized in two out of three
observations—the Bacillus mesentericus vulgatus being permitted to survive
the addition of the electrolysed sea water in the non-sterilized sample,

Calculating from the data that 10 c.c. of electrolysed sea water of 0771
gramme ‘available chlorine ’ strength per 1,000 (i.e., per litre) are required to
disinfect *5 gramme of myg and cowdung from the floor of & native house
against vegetative micro-organisms like the plague micro-organisms, then to
similarly disinfect the 2,520 grammes of surface material recoverable from 100
square feet of floor Space in native houses would require 11 gallons of electro-
ysed sea water of the above Strength. While if 20 e.c. are required to completely
sterilize 01 gramme, then to similarly sterilize the surface material on this
amount of floor Space would require 110 gallons of the eleetrolysed sea water,

So large & quantity of sea water as 11 g‘allons is an impracticable amount
to use at one time on 100 tduare feet of floor space, and contra-indicates the
use of electrolysed sea water for jts disinfecting action. When the offect of
using & more convenient quantity, namely 5 callons, of the electrolysed sea
water was tested hacteriOIOgically With samples collected half-an-hour after its
careful application to the surface of g cowdung and earth floor measuring 13’ x

74, it was found that 6 cultures made fyop, 6 samples within four hours of eollece
tion yielded after 24 hourg’ incubation o agar an average of 10,704,600 colonies

per gramme of sam’ple, or nearly twice the average number, namely, 5,417,950,
obtained from 6 cultures from 6 samples collected from the same floor half-an-
hour befoie treatment with the electrolysed seq water. The richness of the for-
Iner samples in micro-organisms indicates that, the addition of the sea water to the

irt and cowdung had the effect of breaking down the particles, so that groups
of micro-organisms which had Previously given rise to only one colony became

broken up into smaller groups or even into individual organisms, and as such
were abundantly multinlete. 1. o4O e xS
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An experiment on the combined efficiency of electrolysed sea water gng

perchloride of mercury solution as disinfectants of samples of mud and cowdung
from the floors of native houses was next carried out,

A series of test tubes containing electrolysed sea water acting on mud and
cowdung in the proportion of 10 c.c, of sea water to from 041 to 5 grammes of
mud and cowdung (weighed dry) from the floor of a native house were prepared.
Under agitation the sea water was allowed to act in intimate association with
the particles of test material for 30-40 minutes. The excess of seq water was
then pipetted off and 10 c.c. of a 1 in 725 acid solution of perchloride of mercury
were added to each tube. At the end of 18 hours a minute quantity of the dirt

Nork«—In order to contrast in parallel columns the results obtained in the present, experiment
with those obtained when a solution of perchloride of mercury had been used alone, use is made of
the experiment recorded on page 6.

o SR A
Growth in Broth after 18 hours’
attempted sterilization,

Amount of mud [

and cowdung b,
s Perchlttl).ride of . El?:;;%%ru
meircury solution | CI stren th) and
1: 725 alone, perchloride
1z 725,
‘1 gramme, — —
gl 59 i
W i of o
'4' 3 + =t g
Bixng, + —
‘6 » + SR
. ¥ + ol
‘8 » * b
*9 ) o cuer
1-0 2 + + —
20 grammes 4% + +
39 3. + +
40 = - g
s LY + -

Thus it ‘would appear that an amount of earth and cowdung from the floor
of a native dwelling under 1 gramme is efficiently sterilized after treatment by
10 c.c. of electrolysed sea water followed by 10 c.c. of an acid solution con-
taining perchloride of mereury in - the proportion of 1 in 795 - whereas the use-
of an acid solution of perchloride of 1 : 725 strength alone is only capable of
sterilizing an amount of earth ang cowdung under 0'4 gramme,

In continuation of the investigation which has already been recorded (vide
supra) in which 6 samples of dirt and cowdung from the surface of a floor
(I%°X7Y) in a native house were taken before treatment for disinfection, anq
6 samples from the same floor half-an-hour after treatment with 5 gallons of
electrolysed sea water, a further collection of 6 samples obtained from the floor
half-an-hour after the Jurther treatment with 8 gallons of an acid solution of
perchloride of mercury of the strength of 1 in 725 was made,

] : a Water, the
average number after the further use of perchloride of mercury solution was

78,480—a reduction of over 98 per cent. from the original estimation.

The value of electrolysed sea water as an adjunct of perchloride of mercury
in the dlsmfecj:ion of native floors is, therefore, not so much because of an
germicidal action it may exert as for its utility in oxidising and neutralising the

chemical ingredients of the mud and cowdung which interfere with the efficiency
of perchloride of mercury. -

In summary ang conclusion it may be stated that the advantages of employ-
ing electrolysed seq water are —

1. That its application make§ the surface of the floor under treatment

friable, ang, therefore, more easily acted upon by the perchloyide
solution, .

B 447 -4
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2. That it oxidises and neutralises the organic and mineral matters

that interfere with the effie: i i
5 ¥l efficient action of a perchloride of mercury

3. That it enables Spore-bearing micro-organisms to v 1 i
2 : ) regetate (im
d]su.nfec!.:lon against anthrax and gleuders) and th%reby l()lecgz(::a :xf)ll'g
easily killed by the action of a perchloride of mercury solution,

tion conducted by District Plague Officers in mba inati
samples was undertaken before disinfection to afforq a gasisT(l)lfe ezﬁmrlil:::,on :[f
the results obtained after treatment by disinfectants, The samples weg: coll ‘Zled
and the examination was made in the third and fourth quarters of the yeqp ?10898’

and in the first quarter of the current year,

Method of procedure.~Samples to the uumber of f
surface of the earth floor, and from the dust and dried rlx;oulg gnt:h;‘tw:ﬁgm o
ltakl;sn gom. th: r_<l>om] um.;l;eli) examli]natiom These samples were conveyed mwf;:
aboratory 1n sterile glass tubes—¢ e time oceupied § 1
of the samples to the laboratory varying fromp %%?ﬂllﬁm anjtrzzs;:&_)trt
gg ;l;:iggx;d%eg sat:fp]e ( }EIIOObh gragnme) Was immediately added to a tgst :ulb'g
aining -C. of melted agar, shaking i istri
possible through the agar, wh'ig::h wasytben spgx:eat:dw:vsegl:lﬁgb:ﬁ?ao:s :fV:nIl’y ta&}
plate to solidify. The plates were incubated at the temperature of the roo @fr1
48 hours when the number of colonies which had developed in the i
the plate, and in the agar still remaining in the emptied test tube were cagar %n
Agar was emplqyed because of its suitability as a solid nutrient medium ou;: t:h i
comparatively high temperature of the laboratory (76°—s@° F.). For this i
the number of colonies counted is probably much lower than might ha re}z)xson
obtained with gelatine had it been practicable to use that matgrial V.Z i
only aerobic bacteg'la and rapidly-growing organisms are enumerated b gagp,
method, z.md agar 18 not always a favourable culture medium even for séy e
the aerobic species present in the soil, Moreover, as the determination O;'netl?f
bacterial population of samples from the rooms Was made from serapin s of the
exposed surfaces of the walls and mud floors, the number of colonliespob%ain d s
likely to be less than the yield of samples recovered from the moister and pezs
retentive soil a little below the surface, Therefore the results obtained d(r)n r(:r:
g1ve a quantitative estimation with certainty : they are probably incomplete g od
have only a relative value, or an importance such as that described by Fly ne
(Die Milkroorganismen, P- 909), namely, that a greater or less contaminationggf
the soil by bacteria is of importance in the connection that the presence of a
large percentage of saprophytes makes the soil less able to conserve pathogenic
bacteria, “for pathogenic bacteria are in striet contrast to some saprophytic
species which may grow with nutritious material of a very low quality and
which, therefore, have the possibility of developing strongly in the soil,”

Summary of Results.—The number of colonies of micro-organisms present
calculated for 1 gramme of the different samples varied as follows :—

Unoccupied Rooms, Two examined,

5,608,700 highest number of colonies. House No, 2 Sample 1.%

8,600 lowest @ N House No. 1. Sample 11.
1,474,200 average of 22 cultures from 22 samples,
Occupied Plague-infected Rooms. Two examined.
8,753,300 highest number of colonies. Houge No, 1. Sample 4,
126,000 lowest 5 > House No. 1. Sample 2,

3,199,580 average of 20 cultures from 20 samples, :
Disinfected Rooms : treated by perchloride of mercury solafion, Ty examined, Th
samples were collected from within a few hours to four days after treatment. y
4,546,000 highest nomber of colonies. House No, 1, Sample 11 5

Nil lowest number (sterile). House No. 2, Samples 9 .&nd 11
1,108,800 average of 25 eultures from 25 samples, ?
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isi : treated by perchloride of mercury solution, limewashing and fresh air
Dmxn(fbeycm!;). One eximH:ed. The samples were collected six days after the coms

mencement of treatment.
1,844,500 highest number of colonies. Sample 2,

2400 lowest % 2 Sample 1.
519,000 average of 5 cultures from 5 samples.

o s : treated by electrolysed sea water and perchlori@e of mercury solution
Dmméﬁﬁ%:d’. tw,;he ﬁnzl mmplef were collected from within a few hours to six -

days after treatment,
5,417,950 average number of colonies before treatment.*
 after using electrolysed sea water,
630 »
10,;2;,600 ot :,, after following up the use of electrolysed sea
" ; £ water with perchloride of mercury.

Comparative observations. On agar culture media,
f colonies obtained from 1 gramme of a sample of soj]
309,000 e num.ber i, 7 from the top of Lohogad Fort.

00 obtained from 1 gramme of the mud at the
481,1 » f bottom of a dried well, Lohogad Fort,

obtained from 1 gramme of the soil on the

4?,200 ‘ »” 4 floor of a badly ventilated, uninhabited rock
cave, Bhaja. ’
On gelatine culture media.
i ined from 1 gramme of the soil of Mont-
750,000 average number of colonies obtame. rom 1 g gtk P Migo il
& g : o 53 of virgin  sand,
8,326 » ” Houston.
# of virgin t.
475,280 2 » ¢ & Houstog;z. iz
7 »»  of the soil from the
115,044,400 ” - 3t trench of a sew-
age farm. Hous-
ton.

: results got by counting the number of
Thus, from tl;)l;e abo::':;lggl :EZH? ;la.bes, it?zppeai's that b; disinfecting with
colonies of microbes gro thin (m;monium chloride formula) alone the microbes
rchloride of mel";:‘ig 65 per cent. below the average of occupied plague-infect-
are reduced in prahlori de solution 4 limewash + unroofing the microbes are
ed rooms ; by P‘"‘ct below the average of occupied plague-infected rooms; by
reduced 83 Pe"l::izn' + electrolysed sea water the microbes are reduced 93 per
per:-hl l:i:g: t;(:s average of occupied plague-infected rooms,t
cen ; 4
. ds and bacteria present is of some interest
The proportion ?ﬁi?etil; rl:;l;lof bacteria to moglds increases with vitiation
from the observation ulds come principally from the outside, bacteria from the
of the air, becal—xse mfo rooms. It is considered that in a properly ventilated
floors, walls, &c., 1‘)) teria should not exceed moulds more than 80 to 1 (Davies,
tenanted space the bac e 20). In occupied room No. 2, the bacteria stood to
Handbook tth Hytgm;;(;’ a(.g 1. In the five samples from the disinfected, lime-
:::ﬁgg la[llld :n:)(:?ed house the ratio was 75 to 1.
Fia & ajority of the bacteria recovered from the
. Varletw-si o Bacte}ggé:gg:pgp]hyte);-—-dea.ling with oxidation, nitrification
various samp esfwerf;);) ic acid of the dead and decaying matter in the filth of
and formahoxk 0 Iacar numbe r of the samples contained species of the more
the l}‘?“sef‘: ltati rge ;-asites- The abundance of chromogenic bacteria in the
sensxtxuveiedc:nd l:;!e‘OO fed dwellings was in marked contrast to the sparseness of
unoce

v mg ber obtained from the worst of the disinfected houses,
e

® Not detailed in Appendix.
lts obtained by using the perchloride solution and perchloride
e me:‘::clzo ,.:j :: m that their mlzimnm tmmediate offects are produced,
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Divided into spore-bearing and non-sporesbearing forms the following,
account may be given :—

SInre-lJearing: B. subtilis, B, megatherium, B. mycoides, B, vulgatus, B. mesentericus
B. butyricus,—in order of frequency,

Non-spore—beariug. Bac. vulgare and other species of proteus, Staphylococei,
B. coli communis and other species of the colon group.,

Bac. acidi lactici, Sarcine, Bac. fluorescens, Micrococeus candicans,
Micrococens luteus, Bae, putidum, Bae, prodigiosum, M. agilis,
M. pyogenes (various species), Bae, Iatericium, Bac, syncyaneum,

« Pyocyaneum, Streptococcus Pyogenes, Bac. janthinum, Dip-
lococci. A number of undifferentiated species. Moulds, Yeasts,

The Spore-bearing species were ubiquitous, and in g great ‘prepondefince,
especially in the samples obtained from disinfected houses,

17

APPENDIX A.

NOTE ON THE APPROXIMATE NUMBER AND VARIETIES OF MICRO-CRGANISMS CoMMONLY
FOUND IN INDIAX COWDUNG. :

Method of obtaining the micro-organisms.—~The excrements of cows and buffalo dropped
on the floors of byres and on the public streets were selected for examination. Material wag
taken from the sample either immediately after it had left the: bowel or at intervals of from two
to twenty-four hours subsequent to that event. A small portion from the interior of the sample
was in each instance removed on the looped end of a sterije platinum needle. This quantity was
inoculated into sterile salt tubes. From the salt tubes agar plate cultures were made at once.
These were incubated at the ordinary temperature aqd at 37“(_‘-.. For purposes of enumeration 5
loopful of the dung weighing 1-100th gramme was inoculated into melted agar and plated.

Llesults.—1In every case micro-organisms or their Spores were present in the dung in large
numbers. The number of eolonies obtained per gramme of the different samples varied ae
follows :—

90,800,000 highest number, Sample . Examined 18 hours after passage from the food-
canal.

5,402,000 Jowest number, Sample 1. Examined immediately after passage from the fooda
canal, -

35,266,000 average of 8 cultures from 6 samples of cowdung,

Comparative observation by Warington :—

105,000,000 estimated numl_)el- o_f mim:o-organisms from a gramme of dupg of an English
cow fed on hay, the estimation being made from cultivations on gelatine,

In fresh normal dung the miero-organisms were commonly represented by the spores of
Bacillus subtilis, Bacillus vulgatus, and other miero-organisms of th‘e same group. Samples
collected from the flcors of byres or from the street two hours or more after defecation contained
large numbers of vegetative bacilli and micro-coeci. The bacilli commonly found were the
ordinary saprophytes represented in the fresh dung by their spores. From one sample of
cowdung the Bacillus cnteritidis sporogenes— believed by Klein to be the cause of infantile
diarrhea— was obtained. Tywo samples of dung from bullocks suffering from diarrheea yielded
2lmost pure cultures of the Bacillus coli communis. :

The following details may be given in illustration :—

1. Dung of a cow byred in a private compound and fed upon hay and green food.—The

cultures yielded the Bacillus subtilis, B. mesenterieus vulgatus, and B, megatherium

in large numbers. Also colonies of B. coli communis, a white coccus, and a yellow

staphylococcus. : :

Dung of a huffalo byred in a dairy compoupd and fed_upon hu}j and oil-cake.—The

cultures yielded a moderate number of. colonies of B. coli communis and a few colonies

of Proteus Zenkeri. A considerable number of colonies of B. subtilis, B. mycoides, B,

megatherium, and B. acidi lactici were also obtained. -

3. Dung of a bullock byred in a ghari sta,blu.—--?. Subhhs, B. coli communis, 5 yellow
staphylococcus, sarcmee and moulds were obtained. : '

4. Dung of a cow from the street.—Abovt 80 per cent. of the colonies consisted of B.
subtilis, B. mesentericus vulgatus and similar common saprophytes. In addition a
number of lactic acid bacilli, staphylococei, sarcinae, and moulds were obtained,

Lo

B417. 5
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APPENDIX

Uxoccurrep Hovse No. 1.—Sereants quarters’ Bungalow, Malabir I7iil.

tion fair: room with earih floor (cowdunged —last applis
foor.  Unoccupied for siz months, Samples taken 15t} October 1598,

BB T SR 2

Number
of

Deseription of the samples.
sample,

1 | Sample of dust clinging to
in wall, :

!
}
145,600 |

{

2 | Sample of dust from iedgel 15909 .‘
of sconce in wall, !

Sample from heap of dustf 314,700 |

sweepings, :
: ‘ |

4 | Seraping from surface of 2966000 |

earthen floor pear corner
of room, Wall damp from, :
monsoon wet, Vi

) ’

5 Sample of dust sweepingsi' 26,000
from floor, ! . !

s &

Seraping of dust and cow-1 290,000

| dung from wal),
| ,
|

oo Seraping of dust and cow-
| dung from window ledge.

89,000

8 Seraping from surfa
floor (cowdnngcd)
wall {damp),

1

9 ,’Scupingof su

| under site of hand-mi],

10

O U

ce of 3,600,900 | 1,826,000
Near f

rface of earth 200,500 | 1,099,800

B.

Honse old, ventila-

lion one month ago} on ground

Number of
Spores of
Bacteria in
I gramme |
of sample,* }
{

Remarks,

92,000 ' B. subtilis, mierocozei, and
| sarcine  commop, Moulds,
| Altogether eight different
| Species of micro-organisms
| Present,

Same as aboye, Moulds again
present, s

26,300 ’ Large number of
sarcinw, Also B, mycoides,

' B. sabtilis very common.
 Sixdifferent Species counted

268,000 | 3. subtilig ang B, megathe-
riummostly, Alse Bacterium
JVulgare {mirabilis), Nine
:]l&erent Species of bacteria,

T'wo varieties of mould,

CERY

- B. megatheriun,
common ; eight

species present,

87,000 B subtilis ang megatherium,

' Cocei and sarcinm, Flgores-
cent colonies visible. Nine
different specios of bacteria
present,

Cocei v
diﬂ'eme;{

B, subtilis, 1, mesentericus.
- wycoides in large num-
bers. Two species of mould,
B, subtilis, B,

»

egatherinm,
um ﬂnomeon_l

species of micro.orguni
prosent, The spures were
chiefly those of . subtilis
and B, megatherinm,

Colonies were counted at the
end of 48 houys,

Wycoides, B, aubtilis,

: Megatherium abundaot.

Engbf; distinct species count.

* Spores of B. myeoi
l?. hesenterieys, B, m{“g!':l::
"um largely present,

B. mycoides, B, yabuiliy

e

i PRSI

.& . =3 ; A
*-'i-utoarc.r._.w.;_-,....,'“'Mm‘“‘mﬁ’m‘;","g;‘mndmuehu 10 cc. of mektet gar, which

cocei and

LV EOLUXIEY 1AUURL 4LiU. £

i R P

Remarks.

: B. Subtﬂisg Bﬁ-‘ meg'atherium,
4 ~ cocci, most common. Sar-

cin® in two distinet spe-
cies,

B. subtilis. Sarcinz. Two
varieties of mounld, Few
colonies of Bact. vulgare,

B. subtilis, B, mega..thgrium,
sarcine, Four varieties of

cocel.

B. mycoides, B. subtilis, B. .
megatherinm. Some protean
forms.  Micro. candicans.
Mould. :

arth fl

L5 iy

SR b e e tion bad. Room on _qrom'zd jlaor mzoccgtpied
2 L’Lafi?gowﬂwme" ":»%z:f; neglected.  Samples taker 7th Novémber
s el '

o for four "“'r""":ﬁr‘ffz&* g

11838. Address—

face of old fire place.

Namber of | Jomber of ‘_
i | o P
of sa ples Yot m:e '
st T . ¥ ' 18,900 | Bact. coii communis, Bact,
e PR ing from surface of 5’608’7_00 i vulgare. Bact. ﬂuo,rescens‘
1 Soxapn n%ap damp well. ; - common. Eight different
4 ﬂoor 2R ' species  of micro-organ-
RS 2% ¢ isms. .
| s N 52,500 | 826,000 | Bact. acidi lactici, Bact,
Scraping from centre 7 ity i valgare. Many cocci, Alio-
4 flo f(&\?drn.hged,)‘ . gether nine different species
gl ) SR T st | of micro-organisms.
beoub i TR L o | 290,000 i { Micrococeus candicans, Yel-
ng of bottom ?f g : ; low staphylococcus  abun.
ar floor. - dant. * Ten difforent species
\ - of bacteria counted. 3
S, e g By Sk e ‘ ’ % ) X
BORNIE AR ¢ from a 190,700 15 800 | B. subtilis, B, mycoides, B,
i g S S‘W‘P]‘? ﬁi{:{é gﬁmn_ ' : mesentericus, Five differ-
S AP R mr Pras) ot : ‘ ent spec{es of bacterig
Gy 7 ! counted. Moulds,
’:‘.{, i e . ? qe T
oG P le of dustfrom surface 189,100 | B. subt}hs, B. Prodwxs.ous, B.
5 S?)lfnllz)mhs exposed in wall, | myecoides, Elgh.t. cdltferenn
‘ species of bacteria counted,
|
6 | Samples of dust from sur- 100,900 | B. mycoides and B, mega-

therium mostly present, A
number of cocei and sapei.

|
|
¥ N,
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Occuriep House No. 1—continued.
Number of
Number zfo tl;;cz]g:;; spores of
of Description of the samples. Bacteria in Remarks,
20 sample. | 3 gmmnlxe s 1t | gramme of |’
| e sample. :
Uxoccuriep House No. 2—continyed : 4 . £ U T S A e R R 2 ARGl
i S . v ] |
hug}l'(r i bt Total number | Number of 2 v ; 8 i Seraping from surface of 962,400 A Eight different species count-
sample, seription of samples, of Bacteria | SPores of | floor near passage wall. ed. B. megatherum nu-
in 1 gramme |  Bacteria in s merous.
! of sample, | 1 mmme of Remarks, 1 |
| e 9 | Scraping from centre ofl 1,026,400 908,000 | B. mycoides, B. megatheriom,
: | | floor. \ | B. subtilis common. Thir- :
7 | Beraping f i ‘ ‘l teen different species count-
: § :
| png from the surface 2. | | l liud
of ‘cowdunged floor moar] Varieties of t] | ' | |
, 00 ar 1es of the - j 3 ‘ ‘ : ;
f o | obtained. "\ls:(],l“" bacillus 10 | Scraping from floor mnear §94,300 \ Lo ' B. coli commutis, Bac. vul-
: ' and a ﬂ"m‘os(‘-m ac. vlllgare | small recess. : | gare numerous ; also B.
: Twelve distinctu.m‘.g“.msm- ‘ ; ] | megatherinm.
’ | bathera” i e oL \ | Ten distines species counted.
, : | covnted. Several . A
. S | Serani ] ! moulds, era | 4 1 : o 1
fpmg from the surfacel 2.959 00 | 11 1\Scrapmg from surface off 413,200 | 256,000 | B. subtilis numerous. Also
! e ?deungcd floor near| = 0| 196,800 | Colonies typical of | floor where plague corpse ‘ cocci. .
{ TS, , | communis A pr of B, coli had lain. | ' Six d istinct spe cies counted.
| : esent, S . | |
: V"lgﬂtuﬁ’ B Slll)t'l‘- “d(. . | : : { f ~ .
; f | common. Ele \ s _Yery 12 | Dust from surface of ledge 360,400 | 299,000 \ B. megatherum, B. my-
,' ' species of m ven different near front wall. Y |  coides, B. vulgatus com-
J | present Horo-organism ' \ mon. ;
‘ 0 | : : ‘ Eleven distinct species count-
| ccrrien H $ t 1
; - OUSE No, 1 4 B ‘ ‘ ed.
: N0 L Address—No, 6 8 . ’ . |
! Yo, 6 Otreet, Kdmdithipu e T o ; . .
': day (.)c'mlpu'(/ Howse No. 2 el Dese: iption similar lo g ! ;
! : Occuriep House' No. 2. Address—No. 8, Kamithipura (11th Street ).—Samples taken 20th
‘ Xk ! February 1899. Man died of plague on 19tk February 1899. Bubo in right azilla.
. - tmber { —— PR
L of Doacaint Total num} .,' Number of l Description of Room—Ground - floor, badly lighted and ventilated : entrance off & narrow dark passage
| sawple. veseription of samples, of “nv.l.ql-l;i: - spores of Size 8' x & x 8'; floor of beaten earth, floor and sides of walls covered with cowdung.
i“ l gramme :;l !"rz.'l in » P e o i ¥ O PSS Y < Y P A GRS T SR A
; e of sample. 1 gra me of | wemarks, | |
| ® ) | . .
T | v of ‘ Description of the samples. of Bacteria in | pootarain | Remarks.
SRS e [ 1 gramme of
o . sample. ; 1 gramme of |
1 bt'!’:lpmu fron f 2 ‘| sample, | sample i
8 irom loor e T | 0 A
wall, s near 9, 17 6,000 Colon; : - RS S e e
ove i‘.““i(‘s of B, eoli communs RSP l | &
p \'ulgm[u,’ Bacterium vul- ‘ :
garve, Bact. mesentericy ; g : : : B
Also B. myecoide bt o 1 |Sample of dirt from 1r- 658,600 | ... Bacillus subtilis, yellow sta-
and megatherinm -,,‘>11 hilis regular surface of beam phylococeus, white staphy-
Kt m. 01 AT i | . 4 o
. % | Sez distinet species count "i”‘“' supporting wall. ‘ cococcus. Streptococcus.
< Serapine £ ! €8 counte e ;
;"f‘}’ ‘g Irom wall coated! 198 0¢ 2 1 Eleven distinct species of
oy L."“-'[“!;:- : <6,000 ! :;';vgl".’ B. II‘(‘g‘l”u-yi”,” B al % : bacteria. C()thL‘d.
x » D Bubtihs | {
coloured ecocei numer g 9 | - inth! 1,438,00( 1 idi ici
Eleven distinct st 2 | Sample of dirt from plinth| 1,433,000 B. subtilis, BJ acidi lactici.
g e . : counted. ; “pecies . at front door. Moulds very common.
. 'b: aping from floor near Twelve species of micro-organs
T s acar Q2 .
ack wall, : 934,000 Colonies of B. col; isms recovered.
! and t ’« COIl communis
! L Irotes; . . ! s 5 s
& Ta w8 I . forms, Sar. 3 | Surface of earthen floor 5,482,700 984,600 | B. coli communis, B. my-
Deraping from floor o y | Dear corner. | coides, Bacter_ium vulgare.
window, vouear 5,753,000 yor N umerot P : % | Several varieties of mould-
. . erous colonies of B. ocol: i | fungi
communis, Bac e ’ \ 8k 5 7
isolated w}m t Zopfii | Ten different speciés count-
s . ey i " ‘ “
| Scrapi forms numeroy * " Pprotean ‘ ! ! ed.
v Scraping  fron . . LR ‘ ' i :
one of the foup H""‘" near; 5,920,000 . BB saa ‘ 4 | Secraping from surface of| 4,499,800 | 130,000 \ Bacterium vulgare (mirabilis).
the roon Corners of ! o | it negatherivm  commo | earthen floor near centre 1 B. mycoides.
i, ! Piftee -0 1on { ¢ .
. ' b‘l !(c( Y.l (ll.‘*. nct “'pl“'l'( 8 ¢ f i Of Troom. s | Eleven dlstfnct Specles count_
5 y | ac (| " )
® | From surf: ce ‘ ¥ counted. | '| ‘ ed.
« 4 1 » i
B 447—6

: . “f Iliht of 4O o
dirt be hind door. P of 1,243,600 183,900 | B. megatherium B J
b ot ' mycoides )

§pore-bearing

! !
! | ff\lllh Common, '_.".\ : ]
7 l" ! tinct 3]"‘(‘[’(\ ) 4 ou dis-
rom surface of platform| 7 | counted,
‘ latform| 7.730.5
i : 39,30 o .
1 dark recess, aatdhel e 226,000 iB' subtilis, B, , I
- « megatherium
" ’

B. v !
| ml. ‘\ u];..'ll‘!lh ma '"’I’Uhllrr-
;"r(:'. ‘\llll)l)'-r“f (.(‘(_(_,', :‘“d
: .f¢ cinwe, ‘“U'll!f.\ Ten dif
crent ‘I'('L‘l.l*\., i dil-

. f micro-organ
1818 counted To-organ-
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Occuriep House No. 2—continued.

: Number of
Ly Total number
dl Description of the samples. i:‘lB;:.:::e mg‘ | Remarks.
o Ay 1 gramme of |
‘ sample. i
! | | M Tt
|
5 | Scraping from surface of| 6,082 000 | N
_of| 6,082, . Numerous colonies of
sodden floor near cookin fluorescens non-liqnefyinng
. . i ’
] B. coli communis, and pro-

tean forms. Eight different
species counted.

6 Smuf;:?of m eo 3,006,000 . Many protean forms. Also B.
oo ; mycoides, B. acidi lactici.

7 | Scraping from surface of| 7,175,000

. “an 7 -
floor near inner wall. Nume rous colonies of B. coli

com munis, Also Bac. me-
sent ericus, Bacterium wul-
gare.,

8 S((zlr;gmg from dirt behind| 4,126,600 B. mycoides predomi

. : ominating.
Nn.mber of colonies of é:.%-

.terium vulgare.

Disiyrectep House No. 1. Address—No. 15, F
hega vo. 15, anaswady, District y
taken 7th December 1895. “ Man died of Plague on 2:d D:;nbercisg;.'dqg - Semples
. e

been flushed as usual, and h ' h
December 1898. and has a mud floor”” Note from District Oficer, d:lue:ie ?tl;

Description of House.—One of a row of one-store bac

K . -storey houses : fro : wind

ander tiles Tiles prtly removed s lght comes i from thotodt, B of bowes 16 19

an xkca th, respectively. There is a narrow plinth in front of h use boo e -
at back about 2 feet above level of common ground, Floor of }:.ge‘ e.u,: e
smeared on walls, which are cracked and dirty. Floor cracked and n&led:;l he*

y roof—rafters di

5 12' x 9’ for neag‘hd‘m'{{
above level of ground. = Plinth
ered with cowdung. Cowdung

walls and floor. A large number of insects on the
TR © o6 s b S W L e
Number | Total number| yumber of
of Description of the samples. of Bacteria | ptPOTes of

, in 1 gramme | IB‘Ctefi& in |
| of sample, 8::11;8 of
. ‘ ple.

sample. Remarks,

BEOUSOE R A !

SIS SIS e S | |

1 | Scraping from wall where| 764,366 |
it was covered with dry : y
expectoration. December
7th, 1898.

Colonies of B
. m
B. subtilis,
numerous,

egatherium,
and sarcinm very

fgc‘l{g{,l, on testing with
> and HS, nor any
(a;('l(gnce of mercury when
NO, added and the me-

l tal

i nitrat;:ted for as mereurons
L s :

9 | Dried cowdung adhering to| 1,946,400 88900 | Colonies of
wall near corner. d subtilis . BB.

| ‘most: abundant,

| Lhexnjcgl examination showed

| nol evidence either of the

| salt (HgCI,) or of the
| metal (Hg).

!
|

mycoides, B.
megatherinm

Sa
mple showed no evidence:

DISINPECTED House No. 1—continued.

1

| |

an;’fw\ R Pﬁ on of the mples_ ‘ 49 & fm in Remarks.
Descr? oy gramme

sanples, . of ssmple. \ of sample.

3 | Seraping from ledge of small 986,546
in wall.
reeeqsmfv::m surface of 1,226,700

surface of 1,646,000

from surface of 1,487,000

rface off 4,205,000

g | Seraping from wall in dark 368,000
corner of room.

1
!
|

9 | Scraping from floor
| front window.

near 2)376;900

|
10 !Scraping from floor near 927,000
' dark corner of room.

‘ : near| 4,546,000

11 | Seraping from floor
- back door.

12  Scraping from floor in smalll 164,000
recess off front part of room

13 | Scraping from floor meAl 4,338,000

partition wall.

\
|
I
|
1
l
\
|
|

Colonies of Bacterium vulgare,
B. coli communis, B. mycoides
numerous. :

Chemical examination showed
no evidence of perchloride,
but the presence of the
metal (Hg) demonstrated as
follows: 'Took sample earth
suspended in_sterile distilled
water, added HNO, to form
soluble mercurous nitrate :
filtered and evaporated off
excess of HNO, in water
bath:' dissolved residue in
distilled water and test-
ed for mercurous nitrate by
adding sulphuretted I dro-
gen. Gof black sulphide in
soluble in excess of HNO,
Confirmed by KHO and
K, Cr, O, tests.

Colonies of B. mycoides, B.
megatherium, B. vulgatus
most numerous.

299,800 Colonies of B. vuigytus and
a fluorescent organism most
common.

Colonies of B. vulgatus, B.
. mycoides, B. subtilis most
common. B. eoli communis

frequent.

B. subtilis, B. mycoides most
common. + Coeel. ~ Sarcine.
Few moulds, Eleven species
counted.

Ten different species of bacteria
counted.

820,000 | Spores of B. mycoides common.

| B. fluorescens. Bac. vulgare.
| A few colonies of B. ecoli
{ communis.
|
l

SQix distinet species counted.

B. coli communis obtained.
Also B. flanorescens and Bae.
vulgare. Thirteen ~ distinct
species counted.

Spores of B. megatherium com-
mon.

|
|
|
|
i
|




Disixrectep House No. 2.  Address
December 189S. Samples taken wi

24

same as Oceupied House No. 1. Samples taken 20th
thin twelve hours of disinfection. 12 gallons of 1:725

solution used, viz., 8 gallons for floor, 4 gallons for walls.

- A :
o ’ Number of
\ ‘Number I 'lgt'a};‘n::‘ﬂ.m spores of :
of Deseription of the samples, & ubedeg ' Bacteria in | Remarks,
| m 1 gramme
samp les, L b ssennls 1 gramme |
o of sample, |
5 'y i | |
1 | Scraping from floor near 377,600 299,900 | Spore-bearing forms mostly.
wall. ! A few cocei.

2 Secraping from wall coated, 130 26 | B. subtilis. Few colonies of

with cowdung. : B. megatheriuni.

3 | Seraping from floor near 3,620 B. vulgatus and other spore-
back wall. ! | bearing forms common,

£
. " | . ?

4 'Scraping from floor near, 970,700 | ‘ Spore-bearing forms in the

window. majority. Few Baet. vul-
| gare colonies and colonies of
coeel.  Six different varieties

| of bacteria counted.

5 | Seraping from floor near one 929,000 | 347,800 | B. fluorescens visible. Also a
of the four corners of the ' | few colonies of B. eoli com-
room, { munis. Majority of colonies

belong to B. megatherium,
Moulds.
|
6 | From surface of heap of dirt 436,000 | | B. mycoides common. Seven
behind door. ‘ varietics of bacteria ecunted.,
! Sarcina and moulds present.
7 " From surface of platform in 1,600 | 480 | Four species of bacteria count-
dark recess. | ed. B, subtilis common.
8 Scraping from- floor near 15,600 B. megatherium very abund-
passage wall. . art. Three distinet varieties
of micro-organisms counted.
| ¥ |Seraping from centre of Sterile. | .. | i
: floor.
|
10 Scraping from ftloor near 2,542 All spore-bearing forms,
' small recess.
il | Seaping from floor wherel Sterile, | ... |,
] plague corpse had lain. |
| ; ; ‘ |
: 12 | Dust from surface of ledge 2,656 | 1,820 | B. subtilis

near front wall.

and others of the

same spore-bearing group,

25
APPENDIX C.

Cumine, Esquire, 1.C.S., Acting Plague Commissioner, to Monsieur W.
Lﬁwli gin;e% L E, N,o. 1922, dated 29th July 1898 :—
a y e

) p g

the roofs and walls to admit the light.

i i i d area to come out of it |
tting all the people in an infecte e
e reg&:ss:: hgf'e 11;815 to the same extent ocular prooﬁ of theO%?Od 111-321:02
i gV t?d"l: ’ the houses and admitting light and air into them. y
% ‘Pelicglxo::nilnftion could tIl us what is in practice the effect
copica

(1) of the perchloride, and

he light ' : -
(2'1)1;:.::; co%vdunmd floor of an ordinary native house, and microscopica
m-i g

i re AT t within the reach of the District Officers.

examination is no

¢1 should, therefore, be very much obliged to you if you could kindly conduct |
“1 should, )

s the result. What I am
: e two points and Ie_t me know. g i s
e exwrlmeqtswiitttllis perchloll)'ide and the light do, not in the lab(?ratoﬁérli);: glx the
anxious to kngw s os in which we use them. If it be foun'd that the ‘pigrc #lpery
actual mcumst:(!i'@:f the strength that we use it is qentrahzed by‘P cowdung
c{:‘wﬂgsﬁgﬁzzure that defect by making the solution stronger ?
then

I should also be glad if you could kindly tell mte \ﬁgththe b(ﬁzci’ ii;nwismfet&ee mﬁ
SR o ic ing been once infec as ! - ¢
ke perchlorn‘il(;::c: (l)? ll’;?a?n‘;h;;?i:f?c’:lt%ﬁ ¢ perchlorided.” Does the lime neutralize the
then in conse

: ? e 2
| ;tl(:le 1l be much obliged if you will kindly make these experiments for me.
« 7 sha A

APPENDIX D.*

. i t COlOIl(:‘l Ro BOU. tead, ) “

ha mi ! Mai |0th September,
: that, in the Overland Mail of the '.!Ot

S 1181 . flli‘cehhmtlﬁ;l;u;ﬁ Sx‘:gr rlrfr)ving about— [ have only now received, I observe a

oe 1 y. W £

pag
h headed ’
3 P ‘ Cowdung and the Microbes of Plague,

i i Storrocks, R.A,, have carried out
il Mr. Hankin and Lieutenant 3 e ve
g ieh flt ;:pztr?;egnzgaiithrespecial reference to ¢ Disinfection against Plague.
a series of €

it i ; - difficalt to disinfect an ordinary mud and
R discoveredha:hi:t;:(isgg zlx;glizla‘?tigtg the microbes the ordinary solutions of,
cowdung floor, and1 o de of mercury, and carbolic acid, are found to lead to an :.spgat:_en
sublimate, i.c, Perch o% of mierobes present, and that the resistance to disinfection
increase to the numbzet;nce in the cowlung which protects the microbes from Ehe aiCt.wi‘
depemzis_ fm’f S(;:llft:u That substance has not been discovered, and to leave it undiscovered,
of the disintec .

; sources Of plab propamtlon
\Y 0 oran l]mllunlt tO one Of Lhe mOSh fe[ tlle souare
\ Ollld be t - tl oue

\ u ifest reas 7 those powerful
~est that there are manifest reazons why

< r I venture to suggzes s

vermicidlI:s}may have failed to destroy the microbes of plagu

ntains a considerable amount of albumenous

“First, the covg‘dﬁlllg h::t:;:g{\- 0:;(;1- a mud floor, in the usual way, becomes dlt'lheld
coagulable slime W.hlc‘ "to water, but when solutions of sublimate are sprayed ove:f thb
and almost 1mperv101}11a Jlime in it is coagulated (as is albumen) by the action of tg
coating of cowdung the s actual impervious film which is a_sufficient prote(:;tlon :
sublimate and forms an t are beneath it. It encases them as it were na wa erProlo_
almost all the microbes tha tion of sublimate or carbolic acid would be ablé to effectively

: ] olu : jor below, except perhaps where the
covering.  No aqueous § d disinfect the microbes below, PSP
penetrate fthls ﬁzaliggtﬂ‘::: s;:)ken through. Again, in the decomposition of the cowdung
coating of cow =

: i ed, some of it is fixed in organic
- 3 . 1) ammonia gas 18 generat 3 € $ e :
on floors (which is -coxflt;zu%e)inaﬂ given off continually, and}flms :lkz.h P;:ﬁ;l:ﬁa teit :ﬂ?»
oecvors ignte 02291255; the ge;micidal PYOP‘*T‘?S e t}]e Sl;: rl:efmi)cﬁgg thus gfurthef
renders abortive (us ide of mercury, which is useless as a g e, , lurther,
the sim]l)]le :mx:gﬂ;:'lghlogr%;’ rtiI:‘J of the sublimate are destroyed by ammonia within
the excellent g
the cowdung. ‘0 simple mud) floors of plague-
: t, if the cowdung (or .
Fhut L sug%iissi ?;.zu’rated with sea water or V}:lﬁh al\)xll_ n;.;,lt?l(ll{s iiftmng 21'
infected d\{e}:li:;ggf vx;-ﬁuon calt and then well sprayed with the subli ectant,
stronger solu

Yo, o2 ber 1898,
« Extract from Government Resolution No. g7 P,, dated 16th December

B 4477

W g LT T

Rl



»

most of the sublimate would be carried in solution through the film, as sublimate is held
in perfect solution by common salt and it will permeate the film through the pores and

which the salt water has caused by dissolving the slimy albumenous film of
the cowdung. ; - ka7

“ Moreover, the chlorine of the sea water—in addition to its rendering the sublimate
into a perfeet condition for the destruetion of microbes—is a disinfectant itself, and
it also considerably neutralizes the ammoniacal gas in the ground—whether free or

in combination—producing chleride of ammonium, a substance which also holds the — ==

sublimate in perfect solution in water and renders it more active as a germicide in earthy
matter—floors, woodwork, drains, ete. - :

“The sea water—or salt and water for up-couni:ry use—is, !I-»think,.kq&xl@»neceqsa!:y
for a first application to eowdung floors when carbolic acid solutions are used, as it
renders the floor more permeable to the disinfectant. - : ‘

“Where disinfection by spraying is undesirable or insufficient it would, perhaps, be
advisable to take an inch, or more, deep of the co %u.pg covering tb? ﬂoqrs and

burn it to caleination, then dig from eight inches to a foot of the floor,

fresh carth, well beaten down level, then sprayed with the sublimate and finally well

‘smeared with plenty of coal tar from the gas-works, followed when nearly dry with half
an inch Jayer of dry sea sand which when quite dry could be swept of all superfluity
that had not adhered. This would make an impervious solid and perfectly asceptic
floor which would be difficult, if not impossible, for any microbes to enter, and ought not
to be expensive at all. s :

: “The walls of infected dwellings might be sprayed with a one per cent. solution
of a 30 Vol. saturation of Formaldehide, or with a 1-500 solution of sublimate.

: “T cannot but think that among other causes of infection insect life has an
 important share in propagating the plague by direct inoculation— the virus is most potent.

*

Mosquitoes and flies, bugs and vermin (which abound in the East) by puncturing and
feeding upon plague-stricken persons and subsequently settling upon and puncturing
healthy persons with their poison-laden organs, they deposit the virus as effectively as
if it were done by the point of a lancet or by an hypodermic syringe and disseminate
the disease just as Purulent Ophthalmia is carried broadcast by flies, &ec., and, I think,
it would be a wise precaution against such a terrible disease that all mosquito and
other bites should be touched as quickly as possible with a 1-500 solution of sublimate,

especially by nurses and attendants on plague patients.

T shall endeavour to forward a copy of this to the Surgeon General with the
Government of Bombay next mail.”” .

~ ResorvrioN.—The foregoing letter from Lieut.-Colonel R. Boustead, 1.M.5.,
should be communicated to the Surgeon General with the Government of
Bombay, the Sanitary Commissioner for the Government of Bombay, the Com-
missioner in Sind and the Commissioners of Divisions, the Municipal Commis-
sioner for the City of Bombay, and Monsieur W. M. Haffkine for information.

9. The Surgeon General and Monsieur Haffkine should be requested to
favour Government with their opinions, without delay, on the suggestion
contained in the letter regarding the utility of saturating cowdung (or \simple
mud) floors with sea water or with a strong solution of common salt before
spraying them with the sublimate, with any other remarks they may have to
offer.
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