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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Resp—the following papers :—

From Surgeon-Lieutenant-Colonel E. LAWRIE, .., Plague Commissioner,

Hyderabad, to the Secretary to Government, Hyderabad, dated Gunjoti, 8th
March 1898, No. 791.

I have the honour to report that I have completed my tour in the Gunjoti
district, and am proceeding to Naldrug on the 10th instant to inspect the infected
villages in the Nizam’s territory in the neighbourhood of Sholapur. The following
statement will show His Highness’ Government what has been undertaken in order
to stamp out the infection of plague in this area.

9. T was accompanied on my tour by Mr. J. B. Buchanan, the Chief Engineer to
His Highness the Nizam’s Government, without whose personal assistance it would
have been difficult, if not impossible, to execute works in connection with the
expeditious establishment of isolation hospitals and segregation camps. Two lady
doctors left Hyderabad with us and proceeded straight to Gunjoti, where they have

been employed in rendering medical aid to women of this place and of Umerghi who
have suffered from plague and its effects.

3. I left Hyderabad on the 22nd February 1898, fully impressed with the belief,
founded upon the experience of those who were engaged in the Hongkong epidemics
of plague, that the infection of this disease is to be found prineipally in the floors and
walls of houses, and that it can be effectually destreyed by fire ; and I may remind the
Government that in dealing with imported cases of plague during the last few months
at Wadi, Shahabad, Gulburga, Murtoor, and in villages in the vicinity of Ahmed-
nugger, this belief was, as far as can be judged, successfully acted upon. The result
of my tour has been to prove that it is well founded, and it is now established on a
more permanent or scientific basis.

4. T arrived at Homnabad on the 23rd February 1898, and was met there by
Dr. Naidu, whose patrol parties had searched all the villages on and near the road
from Hyderabad to Hommabad without encountering any cases of plague. From
Homnabad I proceeded to Kalliani, which important centre was found to be free from
plague, and from there to Sirsi, where the first cases of the disease were seen, 33 deaths
having taken place. From Sirsi I came on to Gunjoti, and from Gunjoti I have
visited in company with Mr. Stevens all the villages now plague-stricken in this area
viz., Umerghi, Terrori, Kajouri, Maraj, Bulsoor, and Nagaral. I may here state that,
in all the infected villages the orders of the Government of India” with regard to
evacuation, as well as the most perfeet organisation for carrying out the Government
rules for disinfection, had been completed before my arrival by Mr. A. IL. Stevens—
in such a manner that nothing remained to be done but to determine and execute a
uniform plan for the destruction of the plague infection.

S No. 329-P., 141H APRIL 1898. 3

- g ich : » arrived from my inspection of the
neral conelusions at which. I have arrive i
v Tl'lf] i? earrle first, that the infection 1s excessively and in the most complex
infected V11128 ! and, secondly, that the area round Gunjoti and Umerghi consti-
by far the mo..::t important focus of infection in His Highness’ Domn;‘lons, seeing
tutes by for £ threatens Hyderabad and Gulburga,  Cousedtery Mr. Stevens was
tha

well advised to make this area his main

Villages. D;:;gs point of attack in commeneing the, plague
Gunjoti=» - ‘' """ Jga  operations ordered by the Nizam’s Gov-
Umerght En AT A et | dn 08 8r6a there are known
'(r;ﬁriﬁoiy' A : 1 to have been 550 deaths from plague, in

Bulsoor L o EIIRISTT RS the villages named in the margin, since the

irsi 41 i i first reported; but Mr.

Sirst . epidemic was 1rs ported ;

Maraj 13 Stevens and Mr. J amshedji, the Nawab

gfhgaml . ee et 9 Bir Khurshed Jah’s Talugdar, have no
ers . - oo e o S A

doubt that this number is from 260 to
Total .. 550 400 short of the actual number of deaths
that have taken place, since the records
for the first month or two are unreliable. The localisation of the infection 1n the
different villages was complicated by the facts that for many weeks after plague
began in the epidemic form the villagers concealed its existence as much a8 pombjl!e,
and they do mnot even ROw 10, IMany cases know which houses are infected and which
are not. Moreover, they unintentionally helped to spread the infection far and wide
in each village by carrying their plague sick about from one house to another on short
visits among their friends and relations. Many houses were undoul::tedly infected in
this way besides those which were numbered and marked ¢ Infected ” because people
had been taken ill or had died in them.

6. During our inspections of the villages the following points claimed special
attention :—
1.—The disease itself and its treatment.
11.—The infection and its localisation.
111.-—The employment of fire as a disinfectant.

I.—The disease itself and its {reatment.

7. The impression created in my mind by the cases I have seen is that plague
must be produced by inoculation with some putrid organic (probably animal) poison.
The only disease I have seen which resembles it—and the resemblance 18 go’s corP_plgte—-
is the blood poisoning caused by what are called * dissection wounds *. (Jhmcall_y
plague is not a diseaso in which infection would be expected to take place through air
or water ; and on the other hand it is just the kind of disease 1n which poison might
be looked for in the discharges or exudations from the buboes either on the surface or
in the interior of the body. Many of the plague cases which I inspected had superficial

-suppurating buboes. The discharges from these suppurating buboes directly infect
clothes, beds, bedding, and the floors of houses. Many other cases again had no super-
fieial bubees, but these patients had in all probability buboes 1n the glands in the interior
of the thorax or abdomen. From cases of this kind, whgre',thg lungg or intestines are
implicated, certain excretions, such as the sputum or intestinal discharges, become
contaminated, and infect the clothes, bedding, beds, and the floors of houses. There
is very little to add regarding the treatment of plague. I tried several drugs which
mighf reasonably be expected to l?eneﬁt the disease : nothing, so far as my limited
experience g0es, did any of the patients any good whatsoever.

11— The infection and its localisation.

. The bacillus of plague indicates the presence of the virus or infection of the
disease, and practically the term bacillus is synonymous with the terms virus and

» Gince writing the above after my retumn from Bombay, 1 have had a case of this kind under treatment. Hakim
Cowasji was dressing a Case of gangrene and inocalated himself with some of the discharge through the scratch in the
ring finger of his leit band. He at once developed symptoms almost identical with plagne and a large bubo in the
Jeft arm-pit and an abscess below the pectoral muscle—E.L 27-3-98.
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infection. [t is an oval-shaped micro-organis :
LY 55 S i zanism which is ;
the_hl..od in Ele,tgue, _z-md it ‘ocours (a) singly, (&) i‘xil i ifnun«l in the glands and in
bacillus, the diplo-bacillus, and the strepto-bacillus pairs, and (¢} in chains—the
% (a) The bacillus. () The diplo-bacillus.
L= o0 ]

11. The practical value of the examinations of, and inoculations with, the

lacue bacillus is two-fold. Tn the first place, they showed that the clinical conclu-
] - 3 P T

TS e 4 b raph 5, which are by no means put forward as original (similar conclu-

g Tl“c“t'eptﬂ-bamllus. 3 2;3’;: ‘i;éﬁfafmﬁe ’at, before I saw indigenous plague at all, by Dr. H. Tripp,

i : coo ) 4 Medical School, who has been em loyed on pla

gt E i . Anatom Hyderabad Medical 5choo, W= ploy plague

It takes stains readily and then becomes coloured like the diagram, the stain used ‘I,Jecgtrii;gl’;’or the 133;% three months), are in the main correct. The virus of plague

) use

in the diagram being the same as that employed in our examinations, viz., thionj js most probably 2 putrid animal poison which falls to the ground, and does not
‘ u e i through water, unless it is excessively filthy ; and it is
spread through air, or even g 3 .

e

i

blue. Fix_mlly, it has been known since the Hongkong epidemie that pl %

prodUCed in rats b} inoculation with dust from infected houses. plague can be i "i : * taken into the human System mulnly by inocula.pion. Many instances could bhe

9. From the date of our arrival at Sirsi-Hobeingnio i g 1 adduced from Mr. Stevens’ experience here of sweepers who remained free from

examinations of the dust and scrapings of the floors wa?ll HStE’ 1898 —systematie g lague until they began to be employed in cleansing operations, and would appear to N \

various villages have been made. The floors of all ilouse: and roofs of houses in i have become infected through the foot. In the second place, they have enabled us to B

villages are made of mud. They are for the most part the r;n she plague-stricken ] & determine and carry into executiona uniform plan for the destruction of the plague .

and leeped Over. At first only houses numbered and mﬁ kug :alsed, ramnmed in | 8 infection. With the help of the microscope, which after all is only a magnifying b >
rke Infected”” wére il lass, the infection of plague can be traced and tracked about with as much precision ~ §

§ Hle to the naked eye. In case it is doubtful whether a given house il

examined : we were subsequently led by accident to examine ) :
regarded as nninfected.. In .examining the dust of a supposedholl::ibzlel;le%h hhmd been
the purpose of comparison with that of a house known to be infected, we d’iscm? uii =
plague baeillus in large numbers. A systematic examination of all tl’le houses sel‘ the
B o va ol i G . L 503
cent. of them qontamed the plague virus and were undoubtedl,y infected. At first I e
inclined to think thai_: we had possibly made a mistake in regarding .the bacillu Lo
found as the true bacillus of plague. But this was wrong. A healthy field rat s“;v;(;
mﬁlsstedwasw?:u:dsil:(}ngf from tlhz » gdround of an ?znz.'nfected house in which the . me cases
y e animal died of plague within 36 hours.t The bacillus llilouz(;s eat random and examined the floors, and the plague bacillus was found 1n
Jedge the fact than Mr.

therefore is undoubtedly the plague bacill ‘ B
> plague bacilius. ‘ o both. It is thus clear—and no one is more ready to acknow g
Jamshedji—that the floors of all the infected houses in the village will have to be dug o

as if it were visib KO ;
an examination of the floors with the microseope settles the

;s infected or mob, minal
question at once, and very little is left to chance, On the other hand, when a house
has been disinfected, an examination of the floors will show whether the disinfection

has been complete or not, and it is therefore an almost infallible check on plague
operations. For instance, the village of Bulsoor was beautifully clean at the time of 1 F
our inspection, and Mr. Jamshedji had issued orders that the floors of the infected At
re to be dug up and buried. The village officials had dug them up, and Tt B

had replaced them with earth and beaten it in. We selected two

T e el
i A

houses we

10. The following facts were established by th inati : : 1
with, the plague bacillus: — y the examinations of, and inoculations i f? up again and burnt. e
(1) The plague bacillus was 1 iably f i . ; i e:\ . )
e QY £ B L e R AL . HH1—he enplgnen of fre s o difctnt
nfec . Sarl ofie’s N ¥ s : 3 < . 1ed, { o . - i
(2)0;;;:35 v;ere ex:mfﬁed in Sirsi, G‘tl?ljoth Umerghi, Kajouri and Bulsoor. L ’x 12. A simple statement of what has been done since the 25th of February last ol
thas 50 por cez tp g?ﬂ;ﬁe ]i;glu s‘éi ;ﬂ? Ulfol?u&l in the iiust and scrapings from the floors of more | g 4 will give the clearest idea of the difficulties which have been encountered in giving 14t
P 2 3) A he;z.lthy Saas i, la: dpre::;logs ytbe"“ regarded as uninfected. = g effect to the safe use of fire as a disinfectant. These difficulties have gradually dis- v B
: ; X ’ nlated with dust scrape : | OB isati 1 i i
aninfocted house (No. 28, unin i il e ?*lr:gfglbimﬁs tl:‘(;asgrtpum(l1 in a sapposed | ’: appeared as the 10?ah:‘att;.03e(f)ifn§¥e infection of plague by means of the microscope has st 4
The rat d.wd within 36 hours, and on post-mortém examination it exhibitegutxile 5 bi p‘resent. 7 L Py i 18
Plaggev (;lz., e‘,‘lar}gle(l glands, cong,‘l.stiqns and hemorrhages, and the plague bacuﬁ?imzlgfffﬂ,?j RE 13. On the 25th and 26th of February the whole of the infected houses in the
: in a un(;;n;;ah mt1 epergoni;alal cavity, in the glands, and in the blood. & ‘ village of Sirsi Wel(‘f burl:led 1;1ownbwith the consent of the vﬂlager;, who were
; ' e plague bacillus was found in grain which had heen lyi : : f! % . liberally compensated. The plague bacillus was found in the floors o the houses,
mfecwd{ 31)""1[‘5}9- : o ying on the grognd ia, an b Rl -and this was take‘;l : aﬁ(s) a reliable sigtlx that the house was satumteId fwithdin{]ectioxﬁ and
(5) The plague bacillus was not found in the dust or scrapi : Bt must be destroyed. Un 1my arrival at Gunjoti and Umerghi ound that all the
any of zhe 20115(33 examined. pings of the roofs and walls of : &: . infected houses in both villages had been unroofed by Mr. Stevens’ orders, and the
6) The bacillus was not found at a depth of more than an inch 1 Tup had been burnt. Arrangements th de by Mr. Stevens to a I
a h b et . chuppers ngeme were then made DY PPRLY
1 ground. : an inch below thfa Surface of the 4 " oy fire to the floors and wa11§ of all the infected houses by means of cow-dung fuel and
; (7) The plague bacillus was found in dust taken from the floor ¢f 2 house (No. 28 1 kerosine oil. While this work was progressing, we ascertained from_examination
1 infected) immediately after the ground had been heated by igniting (‘n’['ta ul)l_lse (No. 28, un- of the roofs, walls and floors of the houses, which were going on all the time, that—
i dung fuel sprinkled with kerosine oil. A rat inoculated with dug™F g ]a.’_t iin layer of cow- X \ the infection of plague is confined to the i f the houses;
after the burning remained well until it escaped from its cage .01 rom this floor immediately Es G ! o - e R e
\ B T ik S i DR o e the fourth day. §¢ %) the kerosine oil method of burning the floors is dangerous; very often the house
> t( )L lim }Il}l;’m:llatt‘d f:Vlththdust cmlltmmng the ‘Jlaéue T Bt e SR 5 catehes fire ;
cation took place. The day aiter the inoculation fromy | a growth and multipli- i
cg‘mi edO o Phe ifth day from 46 to 65. In five da,},: tﬁz;\( ft;;)r(t“;)[buitl“.l“i(.) a field could be (i) so::; i%:::: gf geiiezoszgay escape the action of the fire or be passed over through
; a 50. L4 elore each D ‘ InCrease . A
4 ou aEh % ; acillus had increased to (iv) the kerosine 93 plethod_ of burning the floors does not always generate an amount
i (9) The plague aullqs was not fonnd in t}ie due.y ohn, of heat which 18 sufficient to destroy every particle of the infection.
| they had been burnt in the kiln method. ; g-up portions of the ground (floors) after ; : ;
T LR, . “This plan of burning was therefore for the above reasons abandoned, and the kiln
L7 Sastens Y 0 DYy NG AT method was introduced by Mr. Stevens on the 7th instant. In this method the
floors of the house are dug up to a depth of one-and-a-half inches. The dug-up

* This was meroly a diagram not intended for pu‘/s ation. Thi
of the plague tacillus taken by Yersin i the Pasft ¢ on. s photo is a ot -
f : ¥ % - ( Instit 0 18 8 l’ﬂprw]uth«-!; of a photy-microgrs
Newmann's Hand Atlas of Bacteri logy, plate 63 } stitute of Paris, i e ¥ ograph
8 A as of Bacteriology, plate 63. w ris. It is photograhed from Lechmame and

‘material is carefully removed to a short distance away from the house and made into
a kiln, with cow-dung fuel underneath and all round it, the lower layers . being

t+ The body was burnt.

t 1000,

-
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sprinkled #ith iy ol S 1 B U e i o i i
dug-out part of the floor is thus reduced to ashes, and it i
trace whatever of the infection of plague is loft. A ¢ 18 needless 1o say that no

As a precautiona
lower parts of the walls of the houses may b 1ary measure the
e g y be scraped, and the scrapings burned with

14. The only difficulty that remained was to know which fl
which to leave alone. It is the work of some 35 minutes to find an
bacillus in one infected house, z;lfléi in a village like
houses, each containing two or nfore rooms, besides small ver
To make a microscopic search for the plague bacillus in ever;n 32:3, 32;1 %(:l‘:)rth ards,
would entail such an amount of physical labour as to be impossible. Aeccordin (lmse‘s
has been finally decided, as the only practicable alternative to this microsr:opic 8, ;t
that the floors of all the houses in the village are to be dealt with as infect::lnre d
burnt on the kiln plan. In all the (marked) infected houses this will be done b ?I;r
Stovens’ assistants : in all the others, it will be done by the owners under their s); e
vision. The burning will be carefully checked, and wherever it is neeessarypt(ile
microscope will be employed in the checking process. »

ed to burn itself out. The

oors to burn and
d stain the plagune

15. Each of the wvillages in the Gunjoti district which has been evacuated on
account of plague is now in charge of a competent medical officer, who will, it is
hoped, by maintaining isolation and segregation, and by constantly changing the
sites of the numerous small village encampments, succeed before long in stamping out
the disease. - The destruction of the infection in the villages by digging out and
burning the floors in kilns will then be undertaken by Mr. Stevens’ staff of assis-
tants, who are highly trained and reliable. The officers in charge of these men are
Muhammadan gentlemen whose hearts are in their work, and who thoroughly under-
stand the objects we have in view.

16. Tt only remains to state in this connection that the burning of the house
floors by the kiln method meets with the entire approval of Sir Khurshed Jah’s Talug-
dar (Mr. Jamshedji), and I may add of all the village officials and of the villagers
themselves.

17. However satisfactory it may be to be able to trace out the infection of
plague and to destroy it by fire, there is no disguising the fact that the Nizam’s
Government have a most anxious and trying time to face during the next few
months. It is not merely that the value of their plague operations will only be fully
tested when the villagers begin to re-occupy their houses, and it is then seen whether
recrudescences of plague oceur or not, but in the villages round about Gunjoti re-
infeetion from Sholapur will have to be guarded against. The most rigid precautions
will have to be maintained in the infected area until plague is stamped out in this
distriet, and also until it has been entirely stamped out in Sholapur and in Bombay.

From Surgeon-Lieutenant-Colonel E. LAWRIE, w.p.,, Plague Commissioner,
Hyderabad, to the Secretary to Government, Hyderabad, dated Hyderabad
Residency, 27th March 1898, No. 793 of 1898.

I have the honour to report that I proceeded to Bombay after leaving the infected
villages in His Highness the Nizam’s Dominions in order to verify, and if possible
amplify, the work done in the distriets with regard to the localisation of the infection
of plague. The floors of the plague hospitals at Modykhana and Arthur Road and of
several infected houses were examined, and I made myself acquainted with Dr.
Hafikine’s method of preparing the prophylactic serum for plague. I also made
arrangements with Professor Haffkine for Dr. Mullanah and Mr. Syed Mahomed to
gtudy his plan of inoculation with a view to introducing it into use for those who
care to have it in the Nizam's plague-infected districts. These gentlemen are now
competent to inoculate and to teach others to inoculate with Professor Haffkine’s

serum.

Gunjoti there are at least 300 -
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i on the 12th of March, and on the 13th and 14th the

ived in Bomba ¢
2. fltggrgsro;an andyNative hospitals at Modykhana were examined. These
]ﬂ]gg;?tgl o had been burnt down a fortnight previously : the Native portion had been

- i . more than a week before the examination, the European portion
oh‘:fiugﬁdbigezull'e?clcu})ied' The bacillus of plague was not found in any part of the
floor of the European hospital. In the Native hospital it was discovered in one or
two places, principally at one spot where a man had been lying who was in attendance
on his sick child. He was attacked with plague on the morning of .th’e 14th fstant,
and when we examined the ground—a mud floor— close by the child’s cot where he
had been in the habit of sleeping, it was found to contain the bacillus of plague. The
bacillus was also found in the floor at the Arthur Road hospital.

3 the 15th instant we examined the floors of infected houses in the city of
Boml'))?;.yoxgith Dr. Weir. On the 16th instant Dr. Weir examined several ba@ly
infected houses with us and showed us the action of a hose worked_ b_y a small engine
by means of which the floors, walls and roofs of a house to be disinfected could be
rapidly and thoroughly drenched with either water or disinfectants. A rat was
inoculated with a solution made from the serapings from the floor of another badly
infected house in which the bacillus of plague was found. The rat was examined
after death next day;, and the plague bacillus was found in the blood and in the
spleen. Every coneeivable precaution was taken in the inoculation aqd pqst—mortem
examination of this animal to guard against septic or other contamination. Th’e
bacillus exhibited the characteristic polar staining and the decolorisation with Gram’s
solution which are stated by experts to be typical of the organism of plague, but no
cultivations were possible as.our time was limited. These can be done, however, by
experts in the well-equipped laboratories at Bombay.

4. Specimens of earth taken from a dug-up floor in an unroofed shed at Malabar
Hill, where a patient had been taken ill with ‘plague fourteen days before, were
examined on the 17th instant. The floor had been exposed thoroughly to light and
air during this period and it contained no bacilli.

5. Our work in Bombay tended to support the conelusions put forward in my
report of the 3th of March 1898, that the infection of plague is to be found in the
ound, 2nd that it can be destroyed readily and cheaply by burning the floors of
Tafected houses. But the experience of Poona, Kurrachee and many other places
proves that the infection of plague either dies a natural death or that it can be
destroyed by other methods than burning, and these points onght not to be left in

’ .
doubt. For example, it ought to be autﬁoritatively decided what are the effects of —

(a) Exposing the infection of plague to light and air.
(b) Drenching with water.
(¢) Drenching with disinfectants.

6. T am aware that from a scientific point of view observations connected with
the bacillus of plague must necessarily be regarded as meomplete unless they are
verified by pure cultivations, for even with the most careful safeguards fallacies will
creep in. In examining the ground for the bacillus of plague numerous other bacilli
are met with, often in large numbers. The most common of these 18 the hay bacillus,
which is almost invariably found in the mud floors of Indian houses that have been
leeped.* On the other band it is rare to find in the floors either the bacteria of

atrefaction or pathogenic organisms. Only once as far as I am aware in examinations
of the floors of more than 100 houses in the Nizam’s villages and in Bombay did we
meet with an organism of the latter kind, and this was the diplococcus of gonorrhea

'« —the gonococcus.

7. The thanks of His Highness the Nizam’s Government are due to Dr. Weir, the
Health Officer of Bombay, Drs. Hojel, [.M.8., and Bernard, R.N., in medical charge
of the European and Native plague hospitals at Modykhana, and to Dr. Haffkine,
for their kindness and courtesy and for the assistance they rendered to myself and my
assistants during our visits to the hospitals, the infected houses and the laboratories
of Bombay. &
® Leeped means plastered over with lignid mud mixed with cowdung.
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From Surgeon-Lieutenant-Colonel E. LAWRIE, um.B., Plague Commissionex;,
Hyderabad, to the Secretary to Government, Hyderabad, dated Gunjoti, 8th
March 1898, No. 791.

1 have the honour to report that I have completed my tour in the Gunjoti
district, and am proceeding to Naldrug on the 10th mstant to inspect the infected
villages in the Nizam’s territory in the neighbourhood of Sholapur. The following
statement will show His Highness’ Government what has been undertaken in order
to stamp out the infection of plague in this area.

9. T was accompanied on my tour by Mr. J. B. Buchanan, the Chief Engineer to
His Highness the Nizam’s Government, without whose personal assistance it would
have been difficult, if not impossible, to execute works in conneetion with the
expeditious establishment of isolation hospitals and segregation camps. Two lady
doctors left Hyderabad with us and proceeded straight to Gunjoti, where they have
been employed in rendering medical aid to women of this place and of Umerghi who

have suffered from plague and its effects.

3. T left Hyderabad on the 22nd February 1898, fully impressed with the belief,
founded upon the experience of those who were engaged in the Hongkong epidemics
of plague, that the infection of this disease is to be found prineipally in the floors and
walls of houses, and that it can be effectually destreyed by fire ; and I may remind the
Government that in dealing with imported cases of plague during the last few months
at Wadi, Shahabad, Gulburga, Murtoor, and in villages in the viemmity of Ahmed-
nugger, this belief was, as far as can be judged, sucedssfully acted upon. The result
of mv tour has been to prove that it is well founded, and it is now established on &
more permanent or scientifie basis.

4. T arrived at Homnabad on the 23rd February 1898, and was met there by
Dr. Naidu, whose patrol parties had searched all the villages on and near the road
frow Hyderabad to Ho: d without encountering any cases of plague. From
Homnabad I procceded:tor Kalliani, which ‘ir_gfn_'tant contre was found to be free from
placue, and from there to Sirsi cases of the disease were seen, 53 deaths
having taken place. From Sirsi I came on to Gunjoti, and from Gunjoti I have
visited in company with Mr, Stevens all the villages now plague-stricken in this area,
viz.. Umerghi, “Terrori, Kajﬂm"irMmﬂs, Bulseor, and )N aga:‘d,( I may h?re state that
it 2ll the infected villages the orders of the Gevernment, of India with régard to
evaenation, as well as- the most perfect I},rganixion for carrying out the Government
rules for disinfection, had been completed befate my arriv Mr. A. I Stevens—
jm such a manner that nothing remained to be done bpt to determine and execute a
uniform plan for the destruction of the plague infection.” .uy o
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5. The general conclusions at which T have arrived from my inspection of the
infected villages are, first, that the infection 1s excessively apd_ in - the most gomple_x
anner widespread ; and, secondly, that the area round Gunjoti-and Umerghi consti-
Itx:xtes by far the most important focus of infection in His Highness’ Dominions, seeing
that it directly threatens Hyd¢rabad and Gulburga. Consequently Mr. Stevens was
well advised to make this area his main

: Deaths. ; . :

b 943 point of attack in commencing the plague
Gunjoti . . . e 5 e : T )
U - *' 172 operations orfered by the Nizam’s Gov-

merghi . .. P -

i e ST S e ernment. In this area there are known
Chingholy ©  os eeee o e 1 to have been 550 deaths from plague, in
Bulsoor we s se e+ 42 the villages named in the margin, since the

RO L R ‘;é epidemic was first reported; but Mr.
%ﬂrﬂl AL s ** . '3 Stevens and Mr. J amshedji, the Nawab
O&gfr? FRNEN S v Ny riter S AR DR Khurshed Jah’s Talugdar, have no

_ doubt that this number is from 250 to

‘Total .. 550 400 short of the actual number of deaths
that have taken place, since the records
for the first month or two are unreliable. The localisation of the infection in the
different villages was complicated by the facts that for many weeks after plague
began in the epidemic form the villagers concealed its existence as much as possible,
and they do not even now 1in many cases know which houses are infected and which
are not.  Moreover, they unintentionally helped to spread the infection far and wide
in each village by carrying their plague sick about from one house to another on short
visits among their friends and relations. Many houses were undoubtedly infected in
this way besides those which were numbered and marked *¢ Infected ’? because people
had been taken ill or had died in them. .

6. During our inspections of the villages the following points claimed special
attention :—
1.—The disease itself and its treatment.
1T.—The infection and its localisation.
111.--The employment of fire as a disinfectant.

I.—The discase itself and ils treatment.

7. The impression created in my mind by the cases I have seen is that plague .

must be produced by inoculation with some putrid organic (probably animal) poison.
The only disease I have seen which resembles it—and the resemblance is not complete—
is the blood poisoning caused by what are called ¢ dissection wounds *.”  Clinicall

plague is not a disease in which infection would be expected to take place through air
or water ; and on the other hand it is just the kind of disease in which poison might
be looked for in the discharges or exudations from the buboes either on the surface or
in the interior of the body. Many of the plague cases which T inspected had superficial
suppurating buboes. The discharges from these suppurating buboes directly infect

clothes, beds, bedding, 4nd the floors of houses. Many other cases again had no super-
" ficial bubces, but these patients had in all probability buboes in the glands in the interior

of the thorax or abdomen. From cases of this kind, where the lungs or intestines are
implicated, certain excretions, such as the sputum or intestinal discharges, become
contaminated, and infect the clothes, bedding, beds, an the floors of houses. There
is very little to add regarding the treatment of plague. 1 tried several drugs _wl}lch
might reasonably be expected to benefit the disease : nothing, so far as my limited
experience goes, did any of the patients any good whatsoever.

11—The infection and its localisation.

8. The bacillus of plague indicates the presence of the virus or infection of the

disease, and practically the term bacillus is synonymous with the terms virus and

* Since writing the above after my return from Bombay I have had a case of this bpd under treatment. Hakim

Cowasji was dressing a case of gangrene and inoealated hirself with some of the discharge through the scratch in the

ring finger of his Jett band. He at once developed symptoms almost identical with plague and had a largebubo m the
Jeft arm-pit and sn abscess below the pectoral musele.—E.L 27-3-98.
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infection. It is an oval-shaped micro-organism which i ; ;
the .blood in plague, .and it occurs (a) singly, (2') f}: ;‘aif;un’;ln :;1 the glands and in
bacillus, the diplo-bacillus, and the strepto-bacillus. ' (¢) in’ chains—the

# (a) The bacillus. (b) The diplo-bacillus. (¢) The strepto-bacillus
= b cococo

It takes stains readily and then becomes coloured lik, - .
in the diagram lgeing the same as that employed in om?:;l: d'lagtrii:;g; ﬂ::zsmt!llﬁ used
blue. Flpully, it has been known since the Hongkong epidemic that’ 1ag" on;’r;
produced in rats by inoculation with dust from infected houses. A

&QS—Bystematic

9. From the da(tle of mtlr arrival at Sirsi—February 25th

examinations of the dust an scrapings of the floors i

various villages have been made. The floors of all iu‘:;;ltla: ?;dt}l;g()fsl:f ul;?utﬁskm
villages are made of mud. They are for the most part the ground raigedg ranslm:d?n
and [leeped over. At first only houses numbered and marked ¢ Infeéted 2 welrx;
examined : we were subsequently led by accident to examine houses which had been
regarded as aninfected. In examining the dust of a supposed uninfected house, for
the purpose of comparison with that of a house known to be infected, we discovereti the
plague bacillus in large numbe\i. A systematic examination of all the houses supposed
to be free from infection was therefore instituted in Gunjoti, and no Jess than 50 per
cent. of them contained the plague virus and were undoubtedly infected. Atfirst I was
inclined to think that we had possibly made a mistake in regarding the baeillus we
found as the true bacillus of plague. But this was wrong. A healthy field rat was
inoculated with a scraping from the ground of an uninfected house in which the
bacillus was found, and the animal died of plague within 36 hours.t The bacillus

therefore is undoubtedly the plague bacillus.
10. The following facts were established by the examinations of, and inoculations
with, the plague bacillus : —
(1) The plague bacillus was invariably found in the dust and_scrapings of the gronnd of

houses known to be infected, 4.e., houses in which plague patients had been ill or had died.

Infected hcuses were examined in Sirsi, Gunxoti, Umerghi, Kajuri and Bulsoor.

(2) The plague bacillus was found in the dust and scrapings from the floors of more
/ than 50 per cent. of the houses which had previous been regarded as uninfected.

(3) A healthy rat was inoculated with dust seraped from the ground in 8 supposed
aninfected house (No. 28, uninfected) in which the plague bacillus was found to be present.
The rat died within 36 hours, and on post-mortem examination it exhibited the usual signs of
plague, Viz, enlarged glands, congestions and hsemorrhages, and the plague bacillus was found
in abundance in the peritoneul cavity, in the glands, and in the blood.

(4) The plague bacillus was found in grain which had heen lying on the ground in an

infected house.
(5) The plague bacillus was not found in the dust or serapings of the roofs and walls of

any of the houses examined.

d(6) "The bacillas was not found at a depth of more than an inch below the surface of the
ground.
_ (7) The plague bacillus was found in dust taken from the floor of a house (No. 28, un-
infected) immediately after the ground had been heated by igniting on it & thin layer of cow-
dung fuel spnpkled with kerosine oil. A rat inoculated with dust from this floor immediately
after the burning remained well until it escaped from its cage on the fourth day.

i In milk inoculated with dust conteiing the plague bacillus a growth and multipli-
cation took place. The day after the inoculation from one to two bacilli to a field could be
ez!;n:egbon the fifth day from 46 to 65. In five days therefore each bacillus had increased to
about 50.

(9) The plague bacillus was not found ia the dug- s af T 3 tBoocs) Al
they had been burnt in the kiln method. g-up portions of the ground ( ) after

e

* This was merely & diagram not intended for publication. This photo is a reproduction of a photo-micrograph
Lechmame and

of the plague bacillus taken by Yersin in the Pasteur Institute of Paris, i
. 's Hand Atlas of Bacteriology, plate 63. of Parie. 1t is photograbied from
+ The body was burnt.
1 1000.
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11. The practical value of the examinations of, and inoculations with, the

¢ bacillus is two-fold. In the first place; they showed that the clinical conclu-
gions in paragraph 5, which are by no means put forwal‘% as original (similar conclu-
gions were arrived af, before I saw indigenous plagué, at all, by Dr. H. Tripp,
Lecturer on Anatomy, Hyderabad Medical School, who has been employed on plague
operations for the last three months), are in the main correct. The virus of plague
js most probably a putrid animal poison which falls to the ground, and does not
spread through air, or even through water, unless it is excessively filthy; and it is
taken into the human system mainly by inoculation. Many instances could be
adduced from Mr. Stevens’ experience here of sweepers who remained free from
lague until they began to be employed in cleansing operations, and would appear to
have become infected through the feet. In the second place, they have enabled us to
determine and carry into execution a uniform plan for the destruction of the plague
infection. With the help of the microscope, which after all is only a magnifying
glass, the infection of plague can be traced and tracked about with as much precision
as if it were visible to the naked eye. In case it is doubtful whether a given house
is infected or notf, an examination of the floors with the microscope settles the
question at once, and very little is left to chance. On the other hand, when a bouse
has been disinfected, an oxamination of the floors will show whether the disinfection
has been complete or not, and it is therefore an almost infallible check on plague
operations.  For instance, the village of Bulsoor was beautifully clean at the time of
our inspection, and Mr. Jamshedji had issued orders that the floors of the infected
houses were to be dug up and buried. The village officials had dug them up, and
in some cases had replaced them with earth and beaten it in. We selected two
houses at random and examined the floors, and the plague bacillus was found in
both. It is thus clear—and no one is more ready to acknowledge the fact than Mr.
Jamshedji—that the floors of all the infected houses in the village will have to be dug

up again and burnt.
11I.—The employment of fire as @ disinfectant.

12. A simple statement of what has been done since the 25th of February last
will give the clearest idea of the difficulties which have been vencountered in giving
offect to the safeuse of fire as a disinfectant. These difficulties have gradually dis-
appéa.red as the localisation of the infection of plague by means of the microscope has

become more precise and definite.

13. On the 25th and 26th of February the whole of the infected houses in the

: were burned down with the consent ‘of the villagers, who were

village of Sirs )
liberally compensated. The plague bacillus was found in the floors of the houses,

and this was taken as a reliable sign that the house was saturated with infeetion and

must be destroyed. On my arrival at Gunjoti and Umerghi I found that all the

infected houses in both villages had been unroofed by Mr. Stevens’ orders, and the

ch had been burnt. Arrangements were then made by Mr. Stevens to apply

fre to the floors and walls of all the infected houses by means of cow-dung fuel and

kerosine oil. ilo this work was progressing we ascertained from examination

of the roofs, walls and floors of the houses, which were going on all the time, that—

(i) the infection of plague is confined to the floors of the houses;

(ii) the kerosine oil method of burning the floors is dangerous ; very often the house
catches fire ; 1

(iii) some parts of the floors may escape the action of the fire or be passed over through
accident or carelessness.

(iv) the kerosine oil method of burning the floors does not always generate an amount
of heat which is sufficient to des{roy every particle of the infection. '

This plan of burning was therefore for the above reasons abandoned, and the kiln
method Was introduced by Mr. Stevens on the Tth instant. In this method the
floors of the house are dug up to a depth of one-and-a-half inches. The dug-up
material is carefully removed to a short distance away from the house and made into

a kiln, with cow-dung fuel underneath and all round it the lower layers being
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sprinkled with kerosine oil: this is set fire to and allowed to burn i
dug-out part of the floor is thus reduced to ashes, and it is need‘ller; ‘:el:a ontiha;l‘he
trace whatever of the infection of plague is left. As a precautionary me{m e tnhg

1 f the walls of th i
t%:eé oﬁar:.ts of the walls of the houses may be scraped, and the scrapings burned with

14. The only difficulty that remained was to kn i

which to leave alone. 1t is the work of some 35 minuteO: t: E;%hnggog;i;ot}?nmlaml
bacillus in one infected house, and in a village like Gunjoti there are at le Pt ggg
houses, each containing two or more rooms, besides small verandahs and c(,::ts ard
To make a microscopic search for the plague bacillus in every room of 300 }2 =
would entail such an amount of physical labour as to be impossible. Aezordin olusei:
has been finally decided, as the only practicable alternative to this microscopic segm{:h
that the floors of all the houses in the village are to be dealt with as }nl;ected and
burnt on the kiln plan. In all the (marked) infected houses this will be done by Mr
Stevens’ assistants : in all the others it will be done by the owners under their s}:x r-
vision. The burning will be carefully ehecked, and wherever it is neoessaryptie
microscope will be employed in the checking process. f

15. Fach of the villages in the Gunjoti district which has been evacuated on
account of plague is now in charge of a competent medical officer, who will, it is

hoped, by maintaining isolation and segregation, and by constantly changing the -

sites of the numerous small village encampments, succeed before long in stamping out
the disease, The destruction .of the infection in the villages by digging out and
burning the floors in kilns will then be undertaken by Mr. Stevens' staff of assis-
tants, who are highly trained and reliable.  The officers in charge of these men are

Muhammadan gentlemen whose hearts are in their work, and who thoroughly under-

stand the objects we have in view. ‘
16. It only remains to state in this eonnection that the burning of the house

floors by the kiln method meets with the entire approval of Sir Khurshed Jah’s Taluq-
dar (Mr. Jamshedji), and I may add of all the village officials and of the villagers

themselves.

17. However satisfactory it may be to be able to trace out the infection of
plague and to destroy it by fire, there 1s no disguising the fact that the Nizam’s
Government have a most anxious and trying time to face fiul_‘l.l_l'g- the next few
months. It is not merely that the value of thel.r plague Operat'lox.ls will only be fully
tested when the villagers begin to re-ocoupy their houses, and it is then seen whether
recrudescences of plague  occur or not, but in the .v1l]ages round about Gunjoti re-
infection from Sholapur will }mve to .be guarded agam'st. The most rigid precautions
will have to be maintained in the 1qfected area until plague is stamped out in this
distriet, and also until it has been entirely stamped out in Sholapur and in Bombay.

From Surgeon-Lieutenant-Colonel E. LAWRIE, a.B., Plagne Commissioner,
. Hyderabad, to the Secretary to Government, Hyderabad, dated Hyderabad
Residency, 27th March 1898, No, 793 of 1898.

I have the honour to report that I proceeded to Bombay after leaving the infected
is Highness the Nizam’s Dominions in order to verify, and if possible
work done in the distriets with regard to the localisation of the infection
of plague. The floors of the plague .hosplta]s at Modykhana and Arthur Road and of
several infected houses were examined, and T made myself acquainted with Dr.
Haffkine’s method of preparing the prophylactic seram for plague. I also made
arrangements with Professor Haftkine for Dr. Mullanah and Mr. Syed Mahomed to
study his plan of inoculation with a view to introducing it into use for those who
care to have it in the N izam's plague-infected districts. These gentlemen are now
competent to inoculate and fo teach others to inoculate with Professor Haffkine’s

gerum,
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bay on the 12th of March, and on the 13th and 14th the
d Native hospitals at Modykhana were examined. These
hospitals had been burnt down a fortnight previously : the Native portion had been
ocenpied again for more than a week before the examination, the European portion
had not been reoccupied. The bacillus of plague was not found in any part of the
floor of the European hospital. In the Native hospital it was discovered in one or
two places, principally at one spot where a man had been lying who was in attendance
on his sick ehild. e was attacked with plague on the morning of the 14th instant,
and when we examined the ground—a mud floor—eclose by the child’s cot where he
had been in the habit of sleeping, it was found to contain the bacillus of plague. The
bacillus was also found in the floor at the Arthur Road hospital.

3 On the 15th instant we examined the floors of infected houses in the city of
Bombay with Dr. Weir. On the 16th instant Dr. Weir examined several badly
infected houses with us and showed us the action of a hose worked by a small engine
by means of which the floors, walls and roofs of a house to .be disinfected could be
rapidly and thoroughly drenched with either water or disinfectants. A rat was
inoculated with a solution made from the serapings from the floor of another badly
infected house in which the bacillus of plague was found. The rat was examined
after death next day, and the plague bacillus was found in the blood and in the
spleen.  Every conceivable precaution was taken in the inoculation and post-mortem
examination of this animal to guard against septic or other contamination. The
bacillus exhibited the characteristic polar staining and the decolorisation with Gram’s

2. I arrived in Bom
floors of the European an

' solution which are stated by experts to be typical of the organism of plague, but no

cultivations were possible as our time was limited. These can be done, however, by
experts in the wel l-equipped laboratories at Bombay.

4. Specimens of earth taken from a dug-up fleor in an unroofed shed at Malabar
Hill, where a patient had been taken ill with plague fourteen days before, were
examined on the |7th mstant. = The floor had been exposed thoroughly to light and
air during this period and it contained no bacilli.

5. Our work in Bombay tended to support the conclusions put forward in'my
report of the 8th of March 1898, that the infection of plague is to be found in the
ground, and that it can be destroyed readily and cheaply by burning the floors of
infected houses. But the experience of Poona, Kurrachee and many other places
proves that the infection of plague either dies a natural death or that it can be
destroyed by other mefchods than burning, and these points ought not to be left in
doubt. For example, it ought to be authoritatively decided what are the effects of —

() Exposing the infection of plague to light and air.
(b) Drenching with water.
(¢) Drenching with disinfectants.

6. T am aware that from a scientific point of view observations connected with
the bacillus of plague must necessarily be regarded as incomplete wnless they are
verified by pure cultivations, for even with the most careful safeguards fallacies will
creep in. In examining the ground for the bacillus of plague numerous other bacilli
are met with, often in large numbers. The most common of these is the hay hacillus,
which is almost invariably found in the mud floors of Indian houses that have been

Jeeped.* On the other hand it is rare to find in the floors either the bacteria of

utrefaction or pathogenic organisms. Only once as far as I am aware in examinations
of the floors of more than 100 houses in the Nizam’s villages and in Bombay did we
meet with an organism of the latter kind, and this was the diplococcus of gonorrhea

— the gonococcus. :

7. The thanks of His Highness the Nizam’s Government are due to Dr. Weir, the
Health Officer of Bombay, Drs. Hojel, I._M.S., and Bernard, R.N., in medical charge
of the European and Native plague hospitals at Modykhana, and to Dr. Haffkine,
for their kindness and courtesy and for the assistance they rendered to myself and my
assistants during our yisits to the hospitals, the infected houses and the laboratories

of Bombay.

* Loeped meuns plastered over with liquid mud mixed with cowdung.
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5 SU‘BGN.—LmU'r.-Cox.omL E. LAWRIE, M.B.,
PracUuE CoMMISSIONER,

Hyderabad,

To

. MAHOMED AZ1Z MIRZA, Esq. .
SEcRETARY T0 GOVERNMENT,

Hyderabad.

» Dated Gungori, 8th March 1898.

I have the honoui to report that I have completed my tour in the Gunjoti
villages in the Nizam's territory in the neighbourhood of Sholapur. The following
statement will ghow His Highness's Government what has been undertaken in
order to stamp © t the ipfection of plague in this area. :

9. +I was accompanied on my tour’ by Mt.J.B. Buchanan, the Chief
Engineer t0 f. H. the Nizam’s Grovernment, without whese personal assistance
it would have been difficult, if not impossible, to execute works in connection with
the expeditious establ_ishment of isolation hospitals and segregation camps. Two
lady doctors left Hyderabad with us and proceeded straight to Gunjoti, where
they have been employed in rendering medical aid t0 women of this place and
of Umerghi who have suffered from plague and its effects. '

5. 1left Hyderabad on the 22nd of February 1898, fully impressed with the
belief, founded upon the experience of those who were engaged in the Hongkong
epidemics of plague, that the infection of this disease is O be found principally in
the floors and walls of houses, and that it can be_effectually destroyed by fire ;
and 1 may remind the Government that in dealing with imported cases of plague
during the last few months at Wadi, Shahabad, Gulburga, ‘Murtoor, and in
villages in the vicinity of Ahmednugger, this belief was, as far as can be judged,
gu(‘essfnny acted upon.  The result of my tour has been to prove that it is well

founded, and it is nOW established on a more permanent O scientific basis.

4. 1 arrived at Homnabad on the 23rd of February 1808, and was met
there by Dr. Naidu, whose patrol parties had searched all the villages on and
pear the road from Hyderabad to Homnabad without encountering any cases of
plague. From Homnabad I proceeded to Kalliani, which important centre Wwas
found to be free from plague, and from there to:Sirsi, where the first cases of the
Fisoase were seen, 33 deaths having token place. From Sirsi 1 came on t0

Gunjoti, and from Gunjti T have visited in company with Mr. Stevens all the
T AR,
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perfeet organisation for carrying out the Gove
rmment isinfecti
been completed before my arrival by Mr. A, H, S:sv:::esi: Zrucgjzmnizhnon’ tl;:'ad
— er t
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: nothing remained to be done but to determin :

’ destruction of the plague infection, | @ and execute a uniform plan for the
:

5. The general conclusions at which I h i
: eing ave arrived from my inspeeti
.thet Iinfected; vdlagels are, first, that the infection is exiessip;e;yo:nrg'
in the mos i
g 3 complex manner widespread ; and second] , that the

| e ; area round Gunjoti and Umerghi constitutes b
! Doy - & important focus of infection in His Highnes T 0. et

Villages, Deaths,
Gunjoti 233
Umerghi 172

Sirsi ’ * -
el -+ 8oy 8’8 Dominions, seei
‘ Tageenl 2 that it directly threatens Hyderabad and Gulburga, Oons;quen5§

, .

Mr, Stevens was well advised to make this area his main point £
attack in commencing the plague operations ordered by the p};)izam?
, Government. In this area there are known to have been 550 deaths from pl ;
in thewillages named in the margin, since the epidemic was first repormg ?g;:é
E ~ Mr. Stevens an;d Mr. Jamshedji, the Nawab Sir Khurshed Jah's Taluqdar, .ha\;e no
l doubt that this number is from 250 to 400 short of the actual number of deaths
: that have taken place, since the records for the first month or two are
unreliable.., The l?calisation of the infection in the different viliages was compli
cated by the facts that for many wepks after plague began in the epidemic fo€ -
, the v:il]agers concealed its existence @s much as possible, and they do not eve;m
now in many cases know which houses are infected and which are ot Mor:
! over they unintentionally helped to spread the infection far and wide .in each
| v}ll.age by earrying their plague sick about from one house to another on short
I visits among th.eir frionds and relations. - Many houses were undoubtedly infected
" | in this way besides those which were numbered and marked “ infected” beca
7 | people had been taken ill or had died in them, ’ )
' ,

Total .. 550

6. During our inspecti illage ollowi i '
R ::— pections of the villages the following points claimed
(1)  The disease itsolf and iis treatmont.
(2) The infection and its loealisation,
(3) The employment of fire as a disinfectant,

-

L—The dz’seaséﬁsélf and its treatment,

7. The impression created in my mind by-the cases I have seen is !h

{ pk'xgue zm_xst be produced by inoculation with some putrid ofganic ( robh b

ammal). poison. The only disease I have seen which resembles it, and ﬂ}; )
4 l?lance is not’ ’comp.lo.te, is the blood poisoning caused by what are called l“ 3?:;

tion wounds.” . Clinically plague is not a diseass in which infection wonld .

e.xpected to take place through air or water ; and on the other hand it ; 'u 5

Ifxnd of disease in which poison might be looked for in the discharges oilus-t 4

tx?ne from the buboes either on the surface or in the interior of thogbod G;}u(;:t-

o_: the plague eases which I inspected had superficial suppurating bnbi;s. ';"1):
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. oharges from these suppurating buboes directly infect clothes, .beds, bedding,
o arg?l of houses. Many other cases again had no superficial buboes, but
e '00:9 had in all probability buboes in the glands in the interior of the
S patle%b;omen From cases of this kind, where the lungs or intestines are
jchor:%x oiia ertain ;axcretions, such as the sputum or the intestinal discharges,
O ct'x.minated and infect the clothes, bedding, beds, and the floors of
ey (il(‘)l?e;e is ver;l little to add regarding the treatment of plague. I tried |
housc'asi drugs which might reasonably be expected to benefit the disease : nothing,
szf?raas m; limited experience goes,did any of the patients any good whatsoever.

II.—The infection and its localisation.

8. The bacillusof plague indicates the presence of the virus or infectior.x of
ase, and practically the term bacillus is synonymous with tl?e terms virus
and infection. 1t is an oval-shaped miero-organism which is iiound. in the glam‘is
and in the blood in plague, and it occurs (a) singly, (b) in pairs, and (¢)in
chains—the bacillus, the diplo-bacillus, and the strepto-bacillus,

(¢) The strepto-bacillus.
(@]elela

the dise

'(a) The bacillus. () The diplo-bacillus.
o o0

.

Tt takes stains readily and then becomes coloured like the diagram,. the
stain used in the diagram being the same as that employed in our exa,minfztlon_s,
viz, thionin blue. Finally it has been known since the Hongkong epidemig
that plague can be produced in rats by inoculation Wlth dust from infected houses. |

9. From the date of our arrival at Sirsi—February 25th, 1898—systemat.ic ,\
examinations of the dust and serapings of the floors, Wall,. and roofs of hous.es in
various villages have been made. The floors of all houses in the .plague-strxoke:n
villages aremade of mud.  They are for the most part the ground ral.sed, rangned in
and leeped over. At first only houses numbeted and maf'ked 4 mfected' were
examined : we were subsequently led by accident to examine hous.es which had
been regarded as uninfected. In examining the dust ofa supposed lfnmfected hous-e,
for the purpose of comparison with that of a houge knowP to be 1.nfe(.3ted, we dig-
covered the plague bacillus in large numbers. A systeuia.tw .examm.atlon. o.f :}11 the |
houses supposed to be free from infection was therefore. instituted in Gunjoti, and
1o less than 50 per cent. of them contained the plague virus and were und?ubtedl’y »“.
:nfocted. At first I was inclined to think that we had possibly made a mistake in _

regarding the bacillug we found as the true bacillus of plague. But this was wrong. |

A healthy field rat was inoculated with a scraping from the gr.ound of an W“'"f.eclfd‘
house in which the bacillus wag found, and the animal died of plague within

36 hours.* The bacillus therefore is undoubtedly the plague bacillus.

10. The following facts were established by the examinations of, and
inoculations with, the plague bacillus :— . 1 ' %
X (1) The plague bacillus was invariably found in the dust and scrapings of the ground 4 ! "
* of houses known to be infected, i.¢., houses in which plague pai;ients had been :

z ill or had died. Infected houses were examined in Sirsi, Gungéw m:x‘-.ghi, %
' Kajuri, and Bulsoor, : . ~
{ . * The body was burnt.
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(2) The plague bacillus was found in the dust
than 50 per cent. of the houses wh
uninfected.

: and serapings from the floors of more
hich had previously been regarded as

raped from the und in a supposed
uninfected, house (No. 28, uninfected) in* which tbegm bacillus was

found to be present. The rat died “within 36 hou |

. { i rs, and on posi-mortem
examination it exhibited the usual signs of plague, viz,, enlarged glands, conges-
tions, and heemorrhages, and the Plague bacillus was found in abundance in the
peritoneal cavity, in the glands, and in the blood,

(4) The plague bacillus was found in grain which

had been lyi th i 3
. infected house, ying on the ground in an

.

(5) " The plague bacillus was not found in th

édnstorseminsofther fs and ‘i]
of any of the houses examined. ‘ ‘ ping oofs and walls

(6) The bacillus was not found at

g.depth of more than an inch below the surface
Of tb gronndo A .

(7) The plague bacillus was found‘in dust taken from the floor of a house (No, 28,
uninfectod) immediately afér the ground had been heatod by igniting o it &

- thin layer of cow-dung fuel sprinkled with kerosine oil, A rat inoculated with
dust'from this floor immedistely after the burning remained well wntil it

" . escaped from its cage on the fourth day.

(8) In milk inoculated with dust containing the plagne bacillus a growth and multi-
plication took place, The day after the inoculation from one to two bacilli to
a field could be counted, on the fifth day from 45 to 65, In five days there-

.fore each bgeillus had increased to about 50, .

. i S s 3 e
) T e e S i o 08 o
11.  The practical value of the examinations of, and inoculations with, the
plague bacillus is twofold. In the first place they showed that the clinical con-
clusions in para. 5, which are by no means put forward as original (similar con-
clusions were arrived at, before I saw indigenous plague at all, by Dr. H. Tripp,
Lecturer on Anatomy, Hyderabad Medical School, who bhas beenemployed on
plague operations for the last thtee months), are in the main®eorrect. The virus
of plague is most probably a putrid animal poison which'falls to the ground, and
does not spread through air, or even through water, unless it is excessively filthy ;
and it is taken into the human system mainly by inoculation, Many instances
could be adduced from Mr. Stevens's experience here of sweepers who remained
free from plague until they began to be employed in cleansing operations, and
‘would appear to have become infected through the feet. In the second place
they have enabled us to determine and carry into execution a uniform plan for
the destruction of the plague infection, With the help of the microscope, which
after all is only a magnifying glass, the infection of plague can be traced and
tracked about with as much precision as if it were visible to the naked eye. In
tase it is doubgful whether a given house is infected or not, an examination of
the floors with the microscope settles the question at once, and very little is left to
chance, Pn the other hand, when a house has been disinfected, an examination
of the floors will show whether the disinfection has been complete or not, and it is

therefore an almost infallible check on plague operations. For instance, the village

=
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beautifully clean at the time of our inspection, and Mr. J amahedg
of Bulsoor was hat the floors of the infected houses were to be dug up an

had issued orders b officials had dug them up, and in some cases hac"i‘ replaced
poried.’ The vﬂlaged beaten it in. We selected two houses at random and
them with earth an d the plague bacillus was found in both. It is thus clear—

exz:lmined :hiz ﬁ):::,rzzdy to acknowledge the fact than Mr, Jamshedji—that the
and no on

¢ all the infected houses in the village will have to:be dug up again and
floors o

burnt. : A
TII.—The employment of fire as a disinfectant.

12. A simple statement of what has bc?en don? since the v25th of foﬁ:;tg

il oive the clearest idea of the diﬂicultl.es wh1q11 have bee.n enc & > ;

'laSt kol gli‘fect to the safe use of fire as a disinfectant. These difficulties a.vf

mf('li:axilgyedisappeared as the localisation of the in.fection of plague by means o
flie microscope has become more precise and definite.

13. On the 25th and 26th of February the whole of the inf.f—ﬁ:ted :o?:ﬁz
in the village of Sirsi were burned down with the consent of f,he villagers, i
re liberally compensated. The plague bacillus was found in the floors do o
::uses, and this was taken as a reliable sign .that the hé;us‘e v(vla,;sj sa:cz;;tiel f;vuln ;
infection and must be destroyed. On my arrival at GunJot} e:;n'g mMrb oy
that all the infected houses in both villages had been unrooted by then, Hergps
orders, and the chuppers had been burnt. ,Arranggments wt;:; e b;,
Mz Stevens to apply fire to the floors and wa.lls o.f all the eqrm o
means of cow-dung fuel and kerosine oil. While this work _wia‘va:h P hf;ses L5
ascertained from examination of the roofs, wallg, and floors o e §
were going on all the time, that— |
| (i) the infection of plague is confined to the floors of the houses. i
(ii) the kerosine oil method of burning the floors is dangcirous; very Sitanitho -
catches fire.

i : d over
(iif) some parts of the floors may escape the agtion of the fire 4 be passed ov :

through accident or carelessness.

b
(iv) the kerosine oil method of burning the floors does not always generate an amoun >y

of heat which is sufficient to destroy every partiole of the infection.

This plan of burning was therefore for the above réaso.ns aliandlol:mg;i ga;itht:;
kiln method was introduced by Mr. Ste:lrens;l onfthe : ;1(11 al?}:.?i]'l i..nches The A
iﬁ?ﬂégrrs; of the house are dug up to a depth o one-and- p th. W
ial is carefully removed to a short distance away irom the

ui,g;a:::;ai ll‘ziln, with Zo w-dung fuel underneath and all round it, the lower la.\i)rer; |
zleing sprinkled with kerosine oil = this is set fire to and allowg‘d.tt;)s 2:21.;3:(1 %
out. The dug out part of the floor is thus reduced t? ashes, 521 1 IRE >
gay that no trace whatever of the infection of plague.xs left. As da pl‘;: i
measure the lower parts of the walls of the houses iy be scraped, an P

ings burned with the floors.

: . '.‘ »
14. The only dﬁﬁculty that remained was to kﬂ.“"” which ﬂq:;rs tg b;;‘z
nd which to leave alone. It is the work of some .35 munutes fo f}“ % e 'se ot
fhe plague bacillus in one infected house, dnd in a village like Gunjotl thergar
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least 300 houses, each containing two or moye rooms, besides ‘small verandahs
and courtyards. To make a microscopic search for the plague bacillus in P
room of 300 houses would entail such an amount of physical labour #s to bz
impossible. Accordingly it has been finally decided, as the only practicable alter.
native fo this microscopic search, that the floors of g]] the houses in the village
are to be dealt with as infected and burnt on the kilp plan. In all the (mark od)
infected houses this will be done by Mr. Stevens's assistants : in all the others it
will be done by the owners under their supervigion, The burning will be carefully
checked, and wherever it is necessary the microscope will be employed in the
checking process.

15. Each of the villages in the Gunjoti district which has been evacnated
on account of plague is now in charge of a competent medical officer, who will,
it is hoped, by maintaining isolation and segregation, and by constantly chang-
ing the sites of the numerous small village encampments, succeed before long
in stamping out the disease. The destruction of the infection in the villages by
digging out and burning the floprs in kilns will then be undertaken by
Mr. Stevens’s staff of assistants, who are highly:trained and reliable, The officers
in charge of these men are Mahomedan gentlemen whose hearts are in their work,
and who thoroughly understand the objects we have in view.

16. It only remains to state in this connection that the burning of the

houses floors by the kiln method meets with the entire approval of Sir Khurshed
Jah’s Talugdar (Mr. Jamshedji), and I may add of all the village officials and of
the villagers themselves,

17. However .satisfactory it may be to be able to trace out the infection of
plague and to destroy it by fire, there is no disguising the fact that the Nizam’s

Government have a most anxious and trying time to face during the next few -

months, It is not merely that the value of their plague operations ‘will only
be fully tested when the villagers begin to re-occupy their houses, and it is then
seen whether recradescences of plague occur or not, but in the villages round
about Gunjoti re-infoction from Sholapur will have to be guarded against. The
most rigid precautions will have to be maintained in the infected area until
plague is stamped out in this district, and also wuntil it has been entirely stamped
out in Sholapur and in Bombay,

I have the honour to be,
Sir,
Your most obedient Servant,

Plagne Commissioner.
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Pla.gue——Hydera.ba.d State.

No. 793 of 1898.

From
Sypa.-Ligur.-Coroxer E. LAWRIE, M. B, -,

Pracus CoMMISSIONER,
o Hyderabad..,

To
MAHOMED AZIZ MIRZA Esq. B. A
SpcapraRY 10 GOVERNMENT, ©
Hyderabad.
Dated Hyderabad Residency, March o7th 1898.
SR,

1 have the honour to report that I proceeded t0 Bombay after leaving .

the infected villages in His Highness the Nizam’s Dominions in order to verify
and if possible amplify the work done in the districts with regard to the locali-
gation of the infection of plague. The floors of the plague hospitals ab Mody-
khana and Arthur Road and of several infected houses were examined, and
T made myself acquainted with Dr. Haffkine’s method of preparing the prophy-
lactic serum for plague. 1 also made arrangements with Professor Haffkine

for Dr. Mullanah and Mr. Syed Mahomed to study his plan of inoculation with
a view 10 introducing it into use for those who care to have it in the Nizam’s
plague infected districts. These gentlemen areé NOW competent to inoculate
and to teach others to inoculate with Professor Haffkine's serum.

9. T arrived in Bombay on the 12th of
14¢h the floors of the Furopean and Native hospi
amined. These hospitals had been burnt down a f
Native portion had been occupied again for more th

ad not been reoccupieds

European portion h
£ the floor of the European hospital. In

amination, the
of plague Was not found in any part o
discovered in one or two places, principally at one

the Native hospital it was

gpot where a man had been lying who was in attendance on his sick child.
Fie was attacked with plague on the morning of the 14¢h Tnstant, and when
we examined the ground, a mud floor close by the child’s cot where he had
been in the habit of sleeping, it was found to contain the bacillus of plague.

The bacillus was also found in the floor at the Arthur Road Hospital.

March, and on the 13th and
tals at Modykhana were ex-
ortnight previously : the
an a week before the ex=
The bacillus

t we examined the floors of infected houses in
On the 16th Instant Dr. Weir examined
s and showed us the action of a hose
hich the floors, walls, and roofs of a

3. On the 15th Instan

the City of Bombay with Dr. Weir.

geveral badly infected houses with u

gmall engine by means of w

worked by @

house to be disinfected could be rapidly and thoroughly drenched with either

water or disinfectants. A rat was inoculated with a solution made from the
cted house in which the

floor of another badly infe

The rat was oxamined after death next day,

blood, and in the spleen. Every con-
on and post-mortem examination

gorapings from- the
pacillus of plague W
and the plague bacillus

ceivable precaution Was

as found.
was found in the

taken in the inoculati
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of this animal to guard against septic or other

exhibited the characteristic polar staining, and the decolorisation with Gram’s
solution which are stated by experts to be typical of the organism of plague
but no cultivations were possible as our time was limited. These can be dom;
however by experts in the well-equipped laboratories at Bombay.

contamination. The bacillus

4. Specimens of earth taken from a dug up floor in an unroofed shed
at Malabar Hill, where a patient had been taken il] with plague fourteen days
before, were examined on the 17th Instant. The floor had been exposed
thoroughly to light and air during this period, and it contained no baeilli,

5. Our work in Bombay tended to support the conclusions put forward
in my report of the 8th of March 1898, that the infection of plague is to be
found in the ground, and that it can be destroyed readily and cheaply by bur-
ning the floors of infected houses. But the experience of Poonah, Kurrachee,
and many other places proves that the infection of plague either dies a natural
death, or that it can be destroyed by other methods than burning, and these
points ought not to be left in doubt. For example it ought to be authori-
tatively decided what are the effects of

(a). Exposing the infection of plague to light and air.
(b). Drenching with water,

(¢). Drenching with disinfectants.

6. Iam aware that from a scientific point of view observations connect-
ed with the bacillus of plague must necessarily be regarded as incomplete unless
they are verified by pure cultivations, for even with the most careful safeguards
fallacies will creep in. In examining the ground for the bacillus of plague
numerous other bacilli are met with, often in large numbers. The most
common of these is the hay bacillus, which is almost invariably found in the
mud floors of Indian houses that have been leéped.* On the other hand it is
rare to find in the floors either the bacteria of putrefaction or pathogenic
organisms, Only once as far as I am aware in examinations of the floors of
more than 100 houses in the Nizam’s villages and in Bombay, did we meet with

an organism of the latter kind, and this was the diplococcus of gonorrhea—the
gonococcus.

7. The thanks of His Highness the Nizam’s Government are due to
Dr. Weir, the Health Officer of Bombay; Drs. Hojel 1. 1. 5., and Bernard R.N,,.
in medical charge of the European and Native Plague Hospitals at Modykhana ;
and to Dr. Haffkine, for their kindness and courtesy and for the assistance
they rendered to myself and my assistants during our visits to the hospitals,
the infected houses, and the laboratories of Bombay. 4

-~

I have the honour to be,
Sir,
Your Most Obedient Servant,

EDWARD LAWRIE,
Sure. Lr.-Corongr,
Plague Commissioner,

-

* Leeped means plastered over with liquid mud mixed with cowdung-
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