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R Y 1 ‘No. Department. | Date. ~ Tue PRESIDENT, .
” 5 e “ - The Plague Research Committee ;
. B ; ] .. To
R 5 2 E Tae SECRETARY 70 tue SURGEON-GENERAL
™ # : B wirh TaE GOVERNMENT or BOMBAY.,

o b T gl g | e Pemir LABORATORY,

gz w ¢ ol -, : | Sir JAMSETIT JIoIBROY HusPITAL :
s e R R T ! ol . _ | B Bombay, 20th November 1897.
3 B Vo e £ b Lo I have the honour to forward herewith the reports of the undermentioned
F ime o : (RN sl gty T e o g & 9 members of the Plague Research Committee.
Ty Lo o ke " : : ¢ 4 " . . .

e Gl R o i e 3 .o af T 2. My own report and Surgeon-Captain Childe’s are sent in full. Of
B e R " : Lt o ; o Mr. Hankin’s report a summary is sent, the details having already been furnished
B .S ? R : ) MR . 4] by bim from time to time as his investigation proceeded. Dr. Haffkine has
4 i : e . not, up to the present time, been able to arrange the materials he has collected, ,
; ’ 3 4 R | on account of the pressing nature of the laboratory work in which he is engaged. %

o R ’ F He will furnish his report to you in detail hereafter.

Dr, Surveyor has been prevented through illness from pursning his obser
tions and writing a report,

? 1 have, &c., '
R. W. 8. LYONS, Surgeon<.
b President.

.
PSRRI S i T -

g 1751—a 3 X

-




I.—Report by Surgeon-Major Lyons, I. M. 5., President
of the Plague Research Committee.

-

The Plague Research Committeo was originally formed, under Govern-
ment Resolution, General Department, No. 4533, dated 13th October 1836, to
inquire into the nature and history of the disease, stated to be bubonic plague,
of which a ‘nm’nber of eases had occurred in Bombay Cllty.

Sare.-Major R. Manser, President. The Committes was composed as per margin,

re~Capt. L. F. Childe, : s isi
mnssgrvnnji Fakirii Survoyor. . and the members decided to distribute the work

. W. M. Haffkine.
1?11:‘-.]?}. 5 Hn:lk;n. among them as follows :—
Suna.-Masor MANsER :(—The clinical aspeet of+the disease ; its treatment
by drugs ; the source of the Bombay outbreak ; the history of its introduction
and spread ; and the evidence relating to its incubation peried.

Suna.-Capr. Cuiros: —The maeroscopic and microscopie pathology of the
disease. :
Mz, Hanxwy :—Its origin in the outside world; search for the microbe in

food, clothing, bedding, drains and sea-water ; and whether the mierobes surviv'
ed longer in roften than in sound grain.

Dr. Surveyor :—The nature of the disease in rats and fowls; bacteriological
proof that rats are suffering from the disease ; the effects of antiseptics on the
microbe, and the relative value of different antisepties practically. :

Dr. Harrxing :—The study of the microbe and its relation to the patient
and to the animal body; tho question of its communicability by infection
or contagion between man and man, and between man and animals, inocula-
tions, ete. ; diagnostic methods; the period during which the patient continunes.
infectious ; immunity ; and antitoxine and other treatment.

Surg.-Major Manser contracted plague from which he died on 6th January
1897, and his place on the Committee was taken by me.on the 25th January
1897.

‘ Dr, Surveyor has been unable, owing to illness, to pursue his line of
investigation or to write a report. ,

The reports of the other members, with the exception of that of Di. Haflkine,

are submitted herewith in full detail. Owing to the pressure of laboratory

ork, in which he is still engaged, Dr. Haffkine has not yet been able to arrange

e material he has collected in the form of a report. Such suggestions as have
been submitted by the Committee will be found in the General Appendix.

The members of the Committee have in addition examined and reported on
a very large number of specimens from suspected plague cases sent from every
‘part of India ; experimented with numerous antiseptics sent for report; and
answered an immense number of inquiries addressed to them ; involving tedious
laboratory work and a considerable amount of correspondence,

The difficulties of laboratory research were very great, owing to want of
apparatus and of trained and intelligent assistants to carry out the ordinary
routine work. ,

The portions of the programme which devolved on Surgeon-Captain Childe
and myself had to be carried out at such times as wo could spare from our other
duties, which, owing to the presence of the epidemie, were unusually heavy.

In the present outbreak of plague the infection was no doubt imported from
some locality in which the disease existed, but the most searching inquiry,
instituted at the time it was first noticed, failed to discover evidence of plague
cases (or indeed of any severe form of sickness except twelve cases of cholera) on
board vessels which entered Bombay Harhour after 1st June,1896.

B 1751-1
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Inquiry was also instituted amop ship- ; 'di .
mortality among rats on ships trading \%itl; %f;ﬁﬁelasnée%m?%ﬁ“y lllotlceable
known to have existed, but in thj : : i
outbreak commenced near the Docks, it appears mosh ; : g
was infroduced by sea and carried in thelirp clothes gr g(l;gldsg }}))Ie t&*lzlx::llish“? Mo
themselves insusceptible, Tt is alsg # L4 S

L ) Possible that it - I
In this way by traders from Northern India, a5 pmgu??f ll)l(;ll‘irgv:(f ig ﬁg?ﬁggg&‘g

on the southern slopes of the Himalayas,

The disease probably eommenced to spread in : i
of August 1896, as the mortality of the cI;t tbegan ogb?gm‘%’;gt iﬂlet}llegmnmg
week of that month (wide Table VII). Thisj ¢ 10 the second

: ! Increase i rtality e :
at the time to remitfent fever and lung affections, brllltm ggtilalg ‘:vis atg"-b utgd
great numbers in Mandvi Ward, where the death-rate among the e dying in

unusually high and where the prevalence of the epidemi P Tation wag
thero can be little doubt that the excessive mop 1 e dlscovemd,

tality was duo to Plague, T
epidemiec spread slowly, and the total mortality conting 1 i AR
epidomio sproad sl A o {md 1ed to increase untj b

become infecteq, After th
time the mortality began to decrease, and by the end of Ma it 1 e
normal and deaths from plague ceased to oceur, o e =

The official returns of deaths from plague are for
accurate, A fairly correct estimate of the mortality can be obtained howey
by taking as plague mortality the difference hetiveen the weekly, mort,ali?’
and the mean of the corresponding weeks during the preceding five years (piq
Table VII), as there was no other unusual cause of sicknesg Ppresent. i

It must be remembered that the average weekly mortality during the
preceding five years is taken on a population of 800,000, and that, owing £o the
exodus which occurred after the outhreak o ¥
reduced by from a fourth to a third of that number, The tr

disease was consequently considerably heavier during the
shown in the table, and this error

the decrease of the population,

various reasons not vye

ue incidence of the

: ' i later weeks than
18 a gradually inereasing one growing ith

It has been stated that in other places outhreaks ware often proceded by
the appearance of cases of painless huboes unaccompanied by vomiting, fevep
headache or other symptoms of plague, hut this was not observed in Bombay., :

It may here be noted that the great difficulty which arises in tracing the
mode of infection and the course of plague as compared with the other c,more
common infectious diseases is due to two facts—upiz., that animals such gs rats
readily contract and afterwards spread the disease, and that the microbe is capable
of thriving and multiplying outside the animal body, asis seen, for example, when
it is cultivated in broth or on ghee. 1t is evident that infection may be carried
Ly rats to persons who have mever been brought into contact with plague
patients, nor with persons vigibing plague patients, and whose food and clothing
could not have been contaminated in any other way. On the other hand, the
germs may be conveyed by persons who are t,!.lem:selvos insusceptible to plague,
and, having grown and multiplied on suitable media ind under favourable condi.
tions, may infect large numbers of people who .ha.ve never come into contact with
plague patients, their attendants or plague-stricken rats,

The development of plague in an epidemic form was belioved by many per-
gous to be duo to rotten grain which had been buried undel'groun(}, and it was
thought by some, infected with plague germs. IHad rotten or diseased grain

een 8old as food (and there was no evidence that this took place), it would in
all probability have given rise to (]fgvsti\'O.(h:«r."x‘dn'l'f\:,' and in so fu.'r }1:'1?~o predis-
ed to plague; but if the grain had been infected with lague bacilli, the diseasa
posed 10 plague ; & et o 3 VISt
would have appeared in several localties sim titaneously, wherever the infected
grain had been eaten. It is impossible to believe, too, that lax

arge stores of
infected grain could havoe heen sold without giving rise to an outbreak of disease

® Dr. Jan Mahomed's first oasos occurred towards the end of September
who trade with China, and who lived near the docks,

among Mooltanis

f the epidemie, the population wag -

3

bay. It is well known that this spreading

: ARt Zh;?i%%h:;griogaig-dealers did. not occur, and the 54 grain

of the disease far ;nillers and grain-parchers who died from plague between the

and flour sellelsi mber 1896 and January 1897, died principally in infected
months. O'f S]-_?P:ei hbourhood of the Docks where th-e digease first appeared, bu

:l‘?gam;eihlggaﬁves B ool Dec whioh Hie: dircase spread in unaffected

id no e :
g i ; i Id season and
idemic wa erved to increase motably during the co .

The °%‘3§f;°tgg Shzlt:sweathor(vicle Table VIL). 'l‘ln.s increase during the
to declmeth W‘ISD probably due, to a great extent, to the sick aqd healthy oceu-
001'(1 m(ﬂl im(; rooms during the day and sleeping together at night, a.nd also to

m§ tr:szcing effects of cold, During the warm months the poor live under
gll(l)cheglore sanitary conditions than in the cold season.

) > of animals in spreading the discase was, with the exception of
e g]f?b[}eug;a(;fngéiable. Ap searcl?ing inquiry at Damaun, where there

< Pm{;‘nu{nbers of pigs at large in the streets, elicited no evidence of a single

wero] grelf‘evon ofan appearance of sickness among pigs, although an exceptionally

death, 2 idemic of plague had visited the town. Sheep, goatg, horses and cows

severe ep Toctod Phoko wradi e icands (post_moriem) of a dog havmg been

:égite%nabub nonb Phsk oatavontradtod the disenta: - Bieds woto bt at all affected.
g ) .

idemi i ; keys are infected and
demic ab present going on at Hardwar, monkey .
i Ininu;gxia}i)clleiable nulljnbers. The grey monkey is very susceptible to plague
g%angarely recovers, the brown monkey is much less severely affected,

Tho influence of ants and bugs in spreading the discase is considered by
Mr. Hankin (vide his report) to be unimportant. . : .

An alluvial soil, sitnated at a low level, copiously watered, gsl?‘ocmted_x_vxth
a high degree of atmospheric moisture and a temperature oka(Z1 § (condlt-lllons
which are fulfilled by seaports like Bombay), are generally looke - upon asi}t 080

t favourable for the development of plague to epidemic propor tlous._ ut as
b 4ot n be judged, the Bombay outbreak, wheroe these ooudmons_s obtained, was
for o2 ?ﬂ no ﬁlorg se;rere than that which has since occurred at Kirkee, 1In the
fe:tt;m ])‘r\ce the soil is of laterite and well drained, and the cantonment has & high
s:':tuatign, a small rainfall and a dry atmosphere.

All observers up to the present time have connected th% occugt(;elfbcte t'llln(lli
diffusion of the disease with want and filth, and thero seems to 161110 i 'ah
il do favour it, in so far as they lower the general health an ~diminis
o Qs nit : But i'b will be seen that filth per s¢ has but little influence,
g u?lmtl thf{{; there occurred in the House of Correction, Byculla, WI‘?"G
from the =4 b ~<;u 7ht as nearly to perfection as is attainable, an outbreak- which
0163‘“11“%3? e \%eri% that in any of the filthy chawls and tonements m'o.und.
?‘xceodef 2 gii’) )ri{:}onors confined in this jail when plague brO_kO ?llt tl}ew on
lhe‘x;é '“195'0 u'u'I 1897, the outbreak lasted for 15 days, and in vt G FCline o8
the "3“. «1? Lq{b'lck(!(i 17 of whom died. It is a significant fact, tUO,_lﬂ this
PEsTalara “51:0;0;113 of 1,579 patients treated at the Arthur Road and Parel
conn(\:ct11011] : 15 only, 16 sweepers, and that the halacores who remove the
Hospita .sltEEO:: the houses, and who form probably the dirtiest portion of the
mghti-stql & lg_om' notably free from plague. It is truo they are a strong well-
ggﬁ:isah::i élass, of whom only the fittest havesurvived, and they are highly paid

ive well. \ 3

and l;/?gpredisp()ﬂ'”g causes wero mainly thoso loa'du}g to a éoxlx-m.. %{'\te of

itality, and which consequently lessened t.he natural resistance of the ing 1vidual
vita ’f)’ " In this way, as abovementioned, the long-continued and excep-
:?011][;1(13;L;10c:?;.seasou of 189(,'5, the unusually heavy rninfull.\\'hic}l followed and which
confined the poor constantly in their overcrowded and insanitary (?wcflhugs, and
the great heat which succceded the rains, were powerful ?ac‘toxs in low?mng
vitality. Then came scarcity due to dearness of food. Durmﬁg the cold season
the unhealthy condition of qhawls ({'mtwo ﬂatfs) and houses in the_cny was
rendered worse by overcrowding, the inmates being unable to slepp and work in
the open, as large numbers of them are accust‘omed to do dumng tlje xi:lx'uuer
months. Indeed, the effect of cold alone on- the fecble and on those Who are
insufficiently clothed, as already mentioned, is a powerful factor in 1es=enmg
resistance to infection,

among grain




R T

4

The largest number of admissions into hosgpital |
of 29 .and 80 years. At the Arthur Road pfllgsp?tﬁ:wﬁ?)(llnll::;w?\?t thfe i
admissions, 445 or 349% occurred between the ages of 20 and 80 ’years 5 2 o
22'8% between 10 and 20 years ; and 256 or 20% between 30 and 40 yez;,rs e
In the Poona Plague Hospital out of 1,780 admissi '
occurred between the ages of 20 and 30 ; 137 o;' 2097% ;)itl\(:’l;:,n %]?2 aogreszgfz’{[%
- and 20 years, and 197 or 1743 % between the ages of 30 and 40,

A constant sourco of error in theso statistics is that the ages of tho
admlttgd are seldom or never exactly known, conzequently those given are on!iIe
a¥prox1mate. Another source of error is that in young children death from
plague frequently occurs before the nature of the disease is recognised, so the
are not admitted into the plague hospitals. In the case of children However th{
very small number of admissions (vide Tables I. and I1) is no doubt partl ’ due
to the smaller number exposed to infection, as the exodus which took playce on
the outbreak of the epidemic was very largely confined to women and children.
The withdrawal of the women gave rise to a marked decroase (vide Tabloe VII
in the birth-rate of the city, which during the ten months under review fell below.v
the mean of the preceding five years for the same period by 3,685,

That young adults should give the highest number of admissions is ot
surprising, as they form the largest proportion of tho population, and they
travel about more, and so are brought more frequently into contact with the
disease, The greatest number of admissions into hospital occurred among
domestic (cooks, hamals, massalehis,) and personal servants, (vide Table V.)
who formed 20°88% ; mill-hands came next forming 11-53%; coolies 88%. The
comparatively large number of dhobies (vative washermen), dirzis (tailors)
gowlies (milkmen) and hajams (barbers) deserves notice, as from their oc‘cupatioxi
they are likely to spread the disease, The large percentage of admissions
among domestic servants is doubtless due to the disease being detected early,
and to their masters seoing that they were taken to hospital.® :

It is impossible to estimate the influence of race and caste on susceptibility
to plague, owing to Europeans living under very different sanitary conditions
from natives, and to the effect of social position in altering the conditions
obtaining among natives themselves ; besides, correct statistics cannot be obtained
as to the native population present during the epidemic and the numbers attacked

by plague.
That more males than females were attacked (vide Table IV.)is probably
entirely owing to the former having been present in larger number.

The eaciting cause of plagne is the plague bacillus of Kitasato, which is
believed to gain admission to the body, usually through an abrasion of the skin,
or more rarely of a mucous surface. Ina number of instances in the present
epidemic points of inoculation were found on the extremities of plague patients,
from which plague cultures were obtained, and in these cases buboes were found
above the point of inoculation. In the majority of instances however no local
indication could be found marking the point at which the microbe was implanted,
Less frequently infection is believed to have occurred in the respiratory organg
or in the digestive tract. When the disease appears in the form of primary
plague pneumonia, it may be caused by the inhalation of bacilli disseminated in
tho air by patients as they cough, or it may be carried by the blood vessels, or
Iymphatic vessels to the lungs, where it developes.

When a monkey is inoculated by pricking its hand with a needle dipped in
plague culture, the slight wound made disuppe.:n's in a couple of days, and leaves
no indication of the point at which inoculation was performed. After 4 or &
days a bubo appears in the axilla or at the bend of the elbow, and the symptoms
of plague develop, The lymph from the bubo in these cases contains plague
bacilli in great numbers, from which cultures can be made. In the case of man
also, as already mentioned, the point at which inoculation gccurred was but rarely
discovered. Plague bacilli could however be obtained in immense numbers, and

cultures made, from lymph taken from buboes. In septicemic cases they could

® For the parpose of comparison, it was intended to have also given a statement s_howing fhe
number gf deatﬂs flz'om plaguepin Bombay City according to occujation (Table VI), but information
conld only be obtained up to 31st December 1896,

5

e blood as well as from lymph from enlarged glands; and
hey were obtainable from the sputa a.nd1 from enlarged
; t. Bacilli were probably also present as a rule in the sputa,
plancy e e s of plague patients, but they were hardly ever found in

ST i d feece
: ﬁgli,tl’oouflutl:kgl from the finger in cases where a bubo was present from the first.

The slow spread of plague and the immunity observed among hospital ser-
vants, nurses and medical men who were in constant contact with the disease,
hnndﬁna the sick, and making post-mortem examinations, indicates that the germs

roduced in the bodies of the sick are but little infectious to healthy persons
Ender ordinary circumstances. The conditions under which they become virulent
will only be known when the life history of the microbe outside the body has
peen traced. Infection occurred most frequently among those living in the same
rooms with, and in constant attendance on, the sick, and there can be litile doubt
but that among the poor and ignorant it was often due to the common custom
which exists of friends receiving the sputa of the sick in their hands,* and using
their hands and clothing to wipe away discharges from the patient’s mouth. It
is easy to understand also that want of personal cleanliness among the friends
of those affected, and the neglect of precautions as to the disinfection of clothing
soiled by the discharges and escreta of the sick were fruitful sources of infection,

Plague in its epidemic form, as seen in Bombay, is a malignant infectious
disease characterized, in the majority of cases, by enlarged and painful lymphatic
glands, high fever and great prostration; and is due to the presence in the
system of the plague bacillus. :

In the Bombay epidemic the period of incubation varied in duration from
36 hours, the shortest,t to ten days, the longest{ recorded, while in the majority
of cases the period of incubation appeared to be from four to six days.

No definite history of premanitory symptoms could be obtained, the invasion
being, as a rule, sudden and marked by severe rigors or by chills. In infants
and young children convulsions frequently ushered in the attack. In a small pro-
portion of eases, however, no marked onset was noticed, the patients stating that
the disease began with fever, heat of the skin and pains in the limbs. These cases
usually ran a mild course ending in recovery.

The symptoms in a typically severe case generally commenced with a’well
marked rigor, which was followed by fever, accompanied by vomiting, beadache
and intolerance of light, pain in the epigastrium and frequently also in the back
and limbs, Thirst was unusually much complained of. The femperature rapidly
rose to 104° F. or more, reaching its maximum, often 105" F. or 106° F. on the
evening of the second or, more rarely, on the first day ; occasionally a remission
of 1° F, or sometimes more, occurred during the day, but with no regularity
as to time. A well marked fall in temperature of 2° F, to 3° F. or more was
frequently noticed on the second or third day, after which the temperature rose
again, but seldom to its former height (vide Charts 11I, 1V, VIL X, XV, XVIL
XVI1II, XIX, XX, XXII); a further fall to normal, or subnormal, occurred be-
tween the fifth and seventh days (vide Charts I, II, III, VIII, XXII). In un-
complicated cases a fall to normal sometimes occurred on the second or third day
(vide Charts XX, XXVI), and was often attributed to a particular line of treatment

be obtained from th
in pneumonic cases t

* Tt seems not improbable that plague cultures grow in the ghee always present under the nails
of natives who eat curry with their hands, and that they often infect themselves from the cultnres
when scratching skin eruptions, &e. J

+ The case of Chinwal Kham reported by Surgeon-Major MacCartie, Healfh Officer of the Port
of Bombay, on the 11th January 1897.

Chinwal Khan was a fireman on the S. 8. Hydaspes which arrived from Shanghai (an unin-
fected port) on Thursday, Tth January, and entered dock the same evening. He did not complain
of illness daring the voyage to Bombay, and was on regular duty up to the evening of the 7th.
Probably on that evening. and certainly on Friday morning the Btﬁ he visited the city. On
Saturday morning the 9th he complained of fever and pain in the groin, and on examination was
found to be suffering from plague. The incubation period in this case was at most 13 days and
may have been only one day.

Nurse Joyce went to attend on Surgeon-Major Manser on the 4th Januaryathis house. She
was in good health and had not been near plague cases up to that day. She nursed him from 4th
to the morning of the 8th. She was attacked by plague on the evening of the 7th, and died on the
9th Jannary 1897.

1 This period cannot be accepted as finally settled, as the person attacked, a native of Bombay,
may have carried the infection with him and infected himself in Poona, where he was attacked ten
days after arriving from Bombay and before plague had broken out in Poona.

B1751—=2




when it was really the usual course of the temperature unaffected by the treat
HE (reatment,,

The occurrence of complicati
cations, e. g., th
: ; * ¢+ Uhe appearance of f
neumonia, &e., g i ; i
pneumonia, &e., gave rise to great irregularit b buboes, secondar Y

(vide Charts TT, X1V, XX, XXTIL, XSy )y in the course of the temperatupe

Nausea and vomiting were met with gt the onset i
flr:a%\{‘ecrlltly continued for the first day or txvo.onéiflfaing £

ache was present from the first and continued whil rontal or genepa)
remained hlgh,_subs_ldmg with the fall which oceurred on t}il i temperature
Occasionally epistaxis occurred about this time, The count o third day.
gzvcls; retd tal;xd 1n](13_c;ced with hands of deeper colour at the 03?35 c;:n &V@S pale; the
Dg to the eyelids remaining constantly unclosed. Sleep] CL canthi

) : Plessness wag 5 distress

ing symptom, and there was often delirium at niw i
: (1100 or more, and full at the beginning, soon cha]flrlgél ts.,oftlhg el frequent,
lerotic, and eventually running, so that it was diffieult or im cupressible, ang
The tongue was as a rule very characteristic. At first it “gossmle to count,
somewhat swolleq, and evenly covered with a thin white fur e?{ tOOth.mdentedv
and edges, where it was clean. Later, it hecame dry, thickly e tip
Tetble: The ol war stme s ouL o S8 rnig
2 T 1 6

S Yoo et Most always constipated at firsg, but EOmetiife(i

Buboes were met with in over three-fourth i
jche numbe_n' of cases in which buboes were founds: (t)]f:letlglfagissesc;fa%ﬁem e
11‘.‘ the groin were involved, They were as a rule ‘noficed at e pnot oot
1sease, glying rise to lancinating pain, but in a number of ca sl il
found until the seco_nd or third day. Generémlly one gland was markseesll e
and txs:fo Or more adjacent ones less so. The affected glands varied in( el
glflgt Ob atf%.lé)ert to a walnut, and they were very tender from the first s;zli} ol
en but little swollen. When in the groin the patient kept the ‘;hiuhlovlégﬁ
=

almost every case, and

bout hal¢

~ flexed on the abdomen in order to relieve tension. ~In about two-thirds of t}
' 16

remaining. cases the axillary glands were found to b 2

?sgt:illxtl.ymg on his back_wjth the arm held away fro(I)n t%eagii{};egini hli,e 1))’? o
ectly still. In the remaining third the glands below the ancle of the L
of the superficial cervical set were enlarged. 3 30 RV OF

As a rule a bubo appeared only in one reci :
found in more than one region, or gn both sidzzl(?)? t}l)llét bsgél;?tmiess t%he);l’were
progressed the glands of the same chain, situated above those fipst ; Elsease
often became enlarged ; so that in cases of a femoral bubo the “iam? tic’ged,
along the course of the external iliac and common iliac vessel were alsos fymg
to be enlarged and tender on pressuire. A rise in temperature occurred i
each fresh gland or group of glands involved. e bl

In cases which proved fatal early the buboes continued hard and v
tender to the last; while in more prolonged cases effusion frequently larg o
amount, occurred around them giving rise to a doughy or I;raWn SW%I' a;',,e e
often causing edema of the limb below from pressure on 516 \? ml:, i
el € essels and

With the appearance of effusion the buboes usually became less painful
In a few cases where the patient lived long enough, the swelling subsided by:
resolution, but in the majority of instances suppuration occurred after the seventh
or eighth day, tife skin over the infiltrated area becoméng inflamed. On opening
the bubo thin yellowish or sanious pus was evacuated ; the skin frequentls
sloughed eventually, however, leaving an indolent unhealthy uleer, with
ragged, overhanging edges and a greyish sloughing base, on which one or more
necrosed lymphatic glands might be seen. Such uleers usually took weeks to
heal and gave rise to large thickened cicatrices. In cases where suppuration
did not take place the ‘glands remained hard and indurated long after con-
valescence was established,

The nervous system was markedly affected in almost every case from the
beginning of the fever. The patient complained of extreme feebleness and
prostration ; in many cases he could only walk with the greatest difficulty, and
was sometimes unable even to leave his hed. There was some loss of sensibility

7

d often the general cutaneous sensibility. to pain also seemed
%;;:;gg’ bﬁﬁ: in a few cases there was marked hypersthesia.
R :

g was generally unaffected at first, but sometimes the patient
egfeﬁlelilogﬁc%azedgand stupid and totally indifferent to his surroundings.
%Fepmo was defective, or he was unequal to making an effort of memory when
h ry le, to give the date of attack, or to state what his symptoms had

asked, for examp ; . ity 2 o
: ber of cases, owing to inco-ordination of the lingual muscles,

., Inanum A 5 e .
?ﬁ:ﬁe wa: thickness of speech like that caused by alcoholic. poisoning, and this

symptom Wwas SO characteristic that the attendants in hospital came to lock
apon it as a certain sign of plague in cases where enla}rg:ed glands had nor
already appeared. Later in the disease dumbqe_ss not infrequently occurred
from paralysis of the laryngeal muscles. In addition to loss of muscular power
in the upper and lower limbs there was tremor and twmghmg of the musc:les
of the hands, and in many cases marked loss of co-ordination also, causing
clumsiness of movement in the hands, and giving rise to a staggering gait on
attempting to walk. As a rule there was loss of expression, owing to relaxation
of the facial muscles, giving the patient an apathetic or a stupid look, and
masking the approach of death. Occasionally at the beginning of the illness
the expression was anxious. In a number of cases cerebral symptoms were
present from the commencement of the disease and continued day and night
throughout the attack, taking sometimes the form of delirium and at others that
of coma. The delirium was of the busy type, like that of delirium tremens,
and was often accompanied by illusions terrifying in character, from which the
patient tried to escape; among children convulsions frequently took the place
of delirium, In cases marked by stupor the mental faculties appeared to he
paralysed, the patient lying in a comatose condition, from which he could only
be roused with difficulty, if at all. Such cases generally died within the first
two days, but sometimes even within 24 hours.

The respiratory symptoms were hurried breathing and a sense of oppres.
sion and tightness across the chest. In most cases congestion of the bases of
the lungs occurred early, and was rapidly followed in many instances, parti-
cularly during the cold months, by bronchitis, by cedema of the lungs, or by
secondary pneumonia, In these cases of secondary pneumonia the expectoration
was bronehitic in character, and after a short time became profuse and watery,
often showing a considerable colouring of blood. These blood-stained serous
sputa,’owing to the patient’s clothing becoming reddened by them, sometimes
gave rise to the impression that heemoptysis had occurred. Primary plague
pneumonia was also met with,” but this form of plague (which was first re-
cognized and described by Surgeon-Captain Childe) during the present epidemic
is so important as to require a detailed description.

In connection with the digestive system, the occurrence of vomiting at the
onset of the disease, in some instances accompanied by diarrheea, has been
referred to above, In some cases nausea, vomiting and diarrhecea appeared at
the onset and persisted throughout the whole course of the attack.  The
vomited matter was at first bilious in character; afterwards it contained only
water and such liquid nourishment as had been taken. Diarrhea when it
oceurred was also bilious in character, the motions numbering ﬁvg or six in
twenty-four hours, the stools being always very offensive and sometimes tinged
with blood. In a certain proportion of cases there was pain and tenderness in
the epigastric region, pain in the back, and abdominal distension, accompanied
by enlargement of the liver and spleen. Surgeon-Captain Hojel has recorded
a number of cases of this sort in which low nervous symptoms occurred like
those met with in enteric fever, and in some of these cases petechiz were seen
on the abdomen and lower part of the thorax somewhat resembling the rash
of enteric. After death the lesions found were those of plague ; Peyer’s patches
were found to be slightly raised, cedematous and congested, the solitary follicles
were as large as hempseed, but enlargement of the mesenteric glands was absent.

In the circulatory system there was throbbing of the carotids, and the
apex beat of the heart could generally be sesn at the beginning of the attack.
The impulse at the apex was found to be more diffuse than normal, and some-
times a thrill could be felt in the preecordial region. The sounds soon became
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10
:h;il;ilsh specks floating in it, and o SXdminaty . Lo : 1.1
acilli in great numbers, Frequently fhi 00" Was found to contaj o] between the fifth and seveuth days) and the rapidly fatal
pivk or reddish colour fromeg;e ﬂﬁ-.::m Sy ::rﬂomtion was tu:;os ve. normal or '“Whm majority of cases, render the diagnosis unmistakeabie,
ordinary croupous pn : presence of blood ; by of a course of the disease _ :
from the ﬁrstr;) Qhe? pfx?:em:ol? were "‘m'g seen, Tlu;ra wg:u Yy Sputa, as in When however the disease takes the form of primary plague pnewnonia, it
alteration in the pu]se-respim:io:m :n e feeble and very fl'equ;::t Prostration , mw: sdingly difficult to diagnose, whilst at the same time, owing to the
not observed; the temperature \::gmb?rdm"ﬂy met with in . 50 that the of infection from the sputa which contain plague badilli in great num-
Gl S SRR ) S g, v s a0 gt g, T ey B e
’ ; vi , of acute or subacute bron H

except at the ti J,); th ne
p e tip and edges, and the bowels were ) e tongue wag coated white, the absence vor, severe headache and marked prostration occur after the onset ;

present were those of broneh i confined, , « 1 Brah jark .
one or both lungs, the rig;:: gﬁ);z?fl 0!:;‘?’ patches of consol; Th? Pb}jllcnl signs a‘.mar of the expectoration, less viseid from the first gnd early becoming
marked edema occurred, the lun {e g the one mog, affec 5 'Qﬁ found in rofuse and watery, and generally tinged with blood or reddish fron admixturs .
not met with in these cases but 5?‘ h coming loaded it} ;‘d ry soon },’,M‘, the rapidity with which signs of edema of the lungs appear; the
sometimes found before dea’th. Dega ti °“l‘°"gement of the |’,:"l; Bu were quality of the pulse, which is never full and boundi_ng, and soon becomes very %
and was preceded by incessant cough an ﬁnel‘al Y ensued in th&lﬂo glands wag soft and frequent, sfrve tq distinguish it from ‘ordinary broncho:pneumonia or
teration of blood, caused mainly b Y blueness of the sk; or four dayg lobar pneamonia in-the majority of cases; and the presence ingall Lases of im- v
Th ! ¥ 2 the amount of fluig i e :;rdf" ol deficient mense. numbera of: plague bacilli in the sputa, from which cultures cafi be
e complicalions met with in placgy ; OSictes. btained, renders the diagnosis certain, _ i
delusions, i ing in ingan TUO. Were — jntay : ¥ J e e g g
impaired it dsmg g anity s motor paralysi ‘i"”i? ‘,u-i."'"mi syste Severe cases of malarial fever may be distinguished from plague by *
liypermsthesia ; deafness : onlle imesdiminished sensibility 1 b Bﬂnenlm the nature of the onset, the cold stage being more prolonged, the features e
conjunctival haemorrl e:s, licerlatm'n h cornea, 001{' vo pain, SOometimes pale and shrunken, and the nails blue. In the hot stage the face becomes &
tissue of the heart Witia].c:l;f ;_[,l] tdw cm-m]ato".' system, s Junctivitis, ynq sub flushed and the pulse full and bounding, but is not so frequent as in plague, o
R s parnion ‘uveiiar b ee :_ Acz?rdmc action and dﬂaﬁonmg of the mum“]m: In malarial cases, too, the temperature generally shews marked periodicity; e
lungs, Se(‘ondaryy pnel;m o':’i:c. l;txllz l’mhss,srr Poatugc Congestion ln(g g&heart. In there is no prostratioh, patients possessing as a rulel their muscular strength and : g
. . s 1k ; an ra 5 ¥ g ) , t -t 3 ¢:
{ n the cllllgestwe system, gastro-enteric catarrh ; d';::'{-bg:l Monary h:.: o::-f}, the mental oner.gy, and bt.xboes are very rare. y xfu.a with ' f‘{
®morrhage from the bowels, In the urj i and jy age. Relapsing fever, like plague, occurs in times of scarcity. In both the onset
rinary system, albumin. ® & few psing piag i C -
gestion, and renal haemorrhage, in one case causing de ahb“m‘“"ﬁi; WM is sudden, and rapidly followed by high fever, accompanied by severe headache, <.
system, menorrhagia at the menstraal period ; andg a%?;t: I" the reprogg o frequent pulse, and a hot aud burning skin; the tongue is furred white, the s
pregoancy. In the cutaneous system, sloughing of the k'lon 10 many cqgeq 5 temperature reaches its masimum on the first or second day, and a remission ac- i
The sequel® tf ; v S, and boils, ‘i : companied by sweating often occurs on the second or third day, the temperature 20
. t(lf ? most Irequently met with were deafness in on EREL IS falling to wormal between the fifth and seventh days (vide Chart XXI.). o
dug to :;; f O,Z'g’for:nd“e to degeneration of the choroid and r:t.i:r bolh: enpp SN But in relapsing fever there is giddiness ; prostration is slight ; jaundice not in-
eyl ;f e ee!:ory "f W?rds, or to laryngeal Pﬁr&lysis?‘ d““‘b!‘m frequently occurs on thethird or fourth day ; the face is flushed, and the expres- 3
extremities either hetgipsle;i; Of“c;atmﬁre?'s or paralysis of ghe m:mgﬁ:: ly?:s b ¢ sion is not stupid nor confused ; buboes are not met with ; and spirilla are found e
. ¢ lc; 1MCO- 1 5 0 t. - » 1 ) ol o s g
face, tongue and extremities (vide case given f)(élgl;i)l?aitgua?f the muscles of tI::i B N S Vi DU W e : : x
2N Plague in its onset and carly symptoms somewhat resembles Typhus fever. .

sensibility to pain.
But the duskiness and flushing of the face present at the beginning of typhus

fever, and the occurrence of an eruption on the body and limbs between the fifth ﬂ

The duration of the disease in 902 fatal cases admit

9 'S 1 3 1 J . wd i M : y,
ll~’qho~lil;sixl1n8%ne c:j.?c,‘one day in 5, t;vo in 43, three in 99, foulft& hl‘z};"tﬂl Was and seventh days, as well as the different course of the temperature (vide Chart
29, s » seven in 76, eight in 56, nine in 42, and ten in 24 o , five iy IX.) and the absence of buboes would serve to distinguish between them.

It musy

be remembered that probably very few of the cases dying during ¢y, f
o first 24

hours were brought to hospital, and that m i

' al, ' many of the cases d
and third day were also not detected and sent™ to hospital. ;‘f;ga(;n the secong
tion of the disease from attack to death in 17 fatal cases among native rage durg.
in the House of Correction, Byculla, was 5} days. ® Prisoners

Owing to the feebleness, thick utterance and staggering gait, frequently
seen in plague cases, the disease is sometimes mistaken for alcokolic poisoning.
The following is a typical case. Govind Jeeva was taken by his friends for
treatment to a qualified medical practitioner. They stated that he had had a
fall, and the following note of his case was made: “ Pupilsslightly dilated,
breath smells very faintly of aleohol, has a slight contused wound over but not
exposing malar bone,” and an ¢metic was preseribed.  Fortunately this was not
given. Nextday a note was made as follows : * Bowels not opened for two days,
is nbt quite recovered from the effects of drink,” and on the following day :
« Speech indistinet, temperature 102° F, bowels not opened.” On the fourth
day he died. In this case enquiry showed that the patient had been two days
il 'with fever, and was given a little aleohol after having fallen down in a faint.
He was seen by another medical man shortly after the emetic was preseribed, and

Second attacks from plague occurred in two cases which have b
corded. In the first case the patient who had suffered from plague ateﬂ!‘ i
kong in June 1894 was attacked in Bombay on the 6th December 1896 }t‘lg
rigors, vomiting, high fever (105° F.), severe headache, and a bubo in the 1 z‘:
groin. The fever and other symptoms subsided within a week and %};e
recovered. The second case was that of a cooly admitted into the Arthur Roag
Hospital in November 1896 for plague. He was discharged cured in December

mnd «.)n.vinur_l] to work until February 1897, when Le was readmitted for - found to have a very frequent and feeble pulse, fever, and-a typically coated
plague and died. tongue. The diaguosis of plague was made and afterwards verified by post
i : oL A0 ) mortem examination. Iad the case been one of alcoholie poisoning, there would ke
The diagnosis ¢f plague in its most typical form is easy. The sudden have been a full and bounding pulse, a normal or subnormal temperature, i
onset, rapid rise in temperature, vomiting, headache, sleeplessness, the stupid uqd cousiderable mental excitement ; orin a later stage drowsiness, or coma . ﬂ,é
expressign, injection of the eyes, thick speech and great prostration point to with stertorous breuthing, a slow and compressible pulse, and a subnormal o

temperature,
5 ]n_ ln'..t'_'m' cases where abdominal .\']iu.‘p{nm.\' are marked and a typlmid con-
dition has supervened, the diagnostic features given by Surgeon-Captain Hojel

plague ; and .':.t»r, the condition of the tongue, the frequent and very feebls
pulse, the enlarged and painful lymphatic glands, the course of the temperature

{showing a marked fall on the second or third day followed by a further fall tc

el A -



are :—The onset is sudden, usuall g O T
ture shows a high initial rise in f!mhemga well marked
to normal (or a little above or below it) on owed by g o
(vide Chart XXIV); the pulse largo ‘n%nfnﬁf[ 2w

soft and is characferized by a groat want of shaene.
pressible at an early stage and dicrotic, h:a“"
reoogm‘z‘ed‘by the finger; the aspect is dull, hegayy g  vory ¢
patient has a peculiar stricken look ; the eyes a e:i{ d apathetie nnd
conjunctivae are suffused, but the pnpug in ,;e du ﬁmdd, =
generally flushing of the face; diarrhoea whe)i’s . 1883 ars normgl -
offensive ; del.mum and other cerebral disturhy Mh“ﬂ%
great prostration from the first ; abdominal d.i;mn:l;?e Occur gy

ourth or fifth day; the eruption is not read; i early. on
colour (petechial)” ; there is severe pain fﬁﬁ{ igw and himﬂ‘e ﬂlin‘ll,
many eageg, L 900D £

. During the f)resent epidemic no cases of lular ¢
- Or young adults were met with; nor did a.‘g“::ga r{
appearance of buboes, and aczompanied by a Httle"di |

ance, precede or accompany the outbreak of plasue iv o .
{;)enplogwgl diagnosis has settled that the mic{')o‘bgeui: :?;m & £l
Cz:;ﬂlus, it is premature to speak of them as cases of bani I8 the pla
. ‘cutta & number of cases of this sort oceurrad over twel?e me 2 plague,
0 the present no outbreak of plague has followed. - onths ago, g

The bacteriological diagnosis of plague h : ’

. . . as . om
will be given in 1l detail in M. affkine's rlégil:t b uidl
carried out in practice by medical men who haye no ek
m!.rammg 1;01- aceess to a labgrgtorg, and as they are the first pepson
* contact with the disease, it is o especial importance that thpB shogtiE s

re;‘ogmse plague cases by their ordinary clinical features. - Ok be-

he prognosis of plague is alwa i :
Sty : | ys exoeedingly grave
Es&ltl;e l;l::lw?v a:;;llile?w ﬁxseast_as. Dr. Viegas, who practises on the Popt 7
oo t: br:t to notice the presence of plague in Bomhy s
<o iy op tlﬁn r 1896, States that the morality during chy - P
sy e outbreak was discovered lay hetween 93 and 995 o £t don
nd of Qctober and the end of November het ween 85 and 90% st
The mortality in 1,579 cases treated in th
he e Arthur
:i?;l 6954%. In the Poona Plague Hospital, out of 1 1?(?&(;# .
» lving a mortality of 67¢%, 4

In the House of Correction B
3 on, Byeulla, however, wh :
!tsl:lgoﬁ :atticeldced were admitted into hospital at once, onl: rf'zﬂll,z;zg':"d }::&mber of
cked, or 51'52%. These prisoners were all aduls between o ha

vears of ace, i . : 20
Ty 8o in good bodily health, and carefully attended to from the e

In Damaun, out of 110 persons livine i
by plague, of whom 37 or 081-)52% e i e i

Under ordinary conditions therefore the mortality among those attacked

during the present outbreak was probably between 65 and 70%.

d.PureI Hosni
ents admitmd?‘%l;

me families, 54 wepe attacked

Looking at the mortality, according to raca and caste, amone i
admitted info Arthur Road at{d Parel I‘{(;.’ﬂpitals (Table 1[3?11?&1327.02?%3?&?"?
1253, occurred amongst Hindoos ; then follow Jews with (33'67% \i'af,l't"
Christians with 65°45%, Brahmins with 65:21%, Parsees with 6-1;'2'972 nw((;
Mahomedans with 64'24% : the number of Jews (9), Brahmins (23)' q:d
Parsees (14), however, were too small to give reliable results. ,

Among Europeans and Eurasians a much lower death-rate, 38-95%,
occurred, owing most probably to their possessing more stamina, and being
treated earlier and more carefully nursel during the attack. Qut of 34
Europeans admitted into St. George's Hospital 23 recovered and 11 died, the
percentage of deaths to attacks being 32:85%, while out of 61 Euarasians under

- treatment 58 recovered and 87 died, or 42:62% of deaths to attacks. Table [,
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fd
the fowest percentago o;nd Eurasians it lay between the ages of 20 and 40

20 ye?f:-ls‘: tlg';’:o m" 20 and 40 years the percentage of deaths to attacks
was t;vioe as high among natives (69-75%) as among Europeans and Eurasians

(34-21%). . . . pi &

It is impossible to give any definite prognosis with regard to individual

» cases, as sometimes those that appear to be quite hopeless recover, while
others apparently much less severe die, The conditions regarded as most
unfavourable are the occurrence of the disease in its septicaemic form, or as
primary plague-pneumonia, Among cases in_which buboes are found, those
where the buboes are gituated in the mrvxcgll region appear to be more
unfavourable than those with buboes in the axilla or groin; and cases with
multiple buboes are more unfavourable than those with single buboes. The
symptoms which are generally looked upon as unfavourable are the persistence
of severe and continuous vomiting, and the early appearance of diarrhoea, the
early onset and continuance of violent delirium, or the setting in of coma.
The appearance of petechie is generally believed to precede death, and
heemorrhages from the kidneys and bowels are considered very unfavourable,

Attacks occurring late in the epidemic, although often no less severe in
their onset (Chart XXVL.), run a milder course than those occurring at the

beginning of the outbreak.
Treatment.—No specific remedy has up to the present been discovered for
the treatment of plague cases.

During the present epidemie two lines of treatment have been tried, the
one, hygiemc and symptomatic, with the object of tiding the patient over a
certain period when, as in the case of the other specific fevers, experience has
shown that there is a natural tendency to recovery ; the other, the antitoric
¢reatment, with the object of neutralizing by means of antitoxic serum the
viros produced by the microbe, and of preventing the growth of the bacillus
itself.

The hygieaie and symptomatic treatment consists in economising, as far as
possible, the nervous and muscular energy of the patient by placing him under
the most favourable conditions and treating symptoms. With this object a
plague patient is put to bed at the onset of the disease, kept in the recumbent
posture (on account of the tendency which there is to fatal syncope) until con-
valescence is established, and supplied with suitable nourishment at short
intervals,

The symptoms which require special attention are those connected with the
nervous system and with the circulation. In the nervous system they are mainly
due to congestion of the nervous centres at the commencement of the attack,
followed by cedema towards its close, the former giving rise to fever, headache,
vomiting, insomnia and delirium, the latter to stupor and coma. These symptoms
are treated on general lines, i.e, the avoidance of light, the application of ice or
cold water to the head and surface of the body if the temperature continues high,
and the use of hypnotics and sedatives for sleeplessness and delirium,

In connection with the circulation the symptoms to be combatted are vaso
motor paralysis and heart failure, the latter probably due partly to the direct
action of the toxic poison on the cardiac ganglia and partly to softening and
degeneration of the muscular wall of the heart. For these symptoms the use of
aleohol in some form is generally required after the first day; in most cases also
the administration of drugs which act as cardiac tonics and vascular stimulants
such as ammonia, digitalis, strychnine, quinine, is found necessary. All drugs
which depress the heart and circulation s{muld, as far as possible, be avoided.

The treatment of pneumonia, primary or secondary, calls for the free
administration of stimulants and of stimulating expectorants for the relief of
cough and dyspneea, due to the accumulation of fluid in the bronchial tubes,
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. Noronha, a clerk in the office of the B. B, and C. I. Railway, left his
house in Girgaum and went to live in the Fort on the 1st April 1897. He had
been inoculated with M. Haffkine's prophylactic against plague on the 1st, and on
the 8rd March, having been given 3 ¢. ¢. on the Ist and 3} c.c.on the 2ad
occasion. He was attacked by plague on the Oth April. The disease set in with
a chill, followed by fever, severe headache and acute pain in the left groin. He
stated that on the 1st April a mouse was found dead under his cot, and on the
2nd April a dead rat was discovered in the house. On the 12th April the fever

——— and headache diminished considerably. On the 13th February he was seen by

Dr. Bhalchandra Krishna, who found he had a temperature of 100° F. and a left
femoral bubo, and diagnosed the disease plague. On the 14th he had no fever
and afterwards attended Dr. Bhalchundra's dispensary for medicine, and made an

uninterrupted recovery,

A CASE OF MARKED GENERAL INCO-ORDINATION
AND PARESIS AFTER PLAGUE.

Kallian Vishram, aged 19, a Hindu, by occupation a clerk, was admitted into
the Jamsetji Jijibhoy Hospital on the 27th September 1897 for inability to walk,
Towards the middle of April 1897 he was attacked with plague at Musjid
Buander (Mandvi) and removed to the Jain Hospital. His wife died from
plague. On the day after admission he became unconseious, and on recovering

——

® Chart XVI shows the course of the temperatare, pulse and respiration in an attack of
N ST plague occurring three days after inoculation with M, Haffkine's prophylactics
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A statement showing the number of deaths from Plague in Bombay City
according to Occupation from September to December 1896.%
. Number of Deaths in
No. Occupation.t Total.
+Sept. | Oct. Nov, Dec,
1 { Municipal and Local Bodies (including Polnoe) o 2 19 } 21
9 | Devotees, Bhikshuks, Fakirs, &e. ... 2 4 11 17
3 Indmr m 'mh " LA “se LR e 2 8 5 26 w
4 | Dhobies (Washermen) .. o 2 17 19
5 | Servants not otherwise dumbed : 5 8 6 27 46
6 Geneml uemhmh s LA Al e LA LRl 6 1 ‘ ll
* 7 | Bankers . i wie | 1 2 9 12
8 Commercml Agents Brokers. &c. 8 9 2 y 24
9 | Commercial Clerks, &e... 1 11 8 36 56
10 | Drivers of publie vehicles ... : " ) S B 5 6
11 | Cart-owners and drivers b 3 4 156 22
12 | Seamen (not Government) ... o S 5 5
13 | Messengers, Porters, &e. (not Government) ) & 3 1 6 10
14 | Jockey Grooms ., s e 4 4 10 18
15 | Fishermen, &ec. bve " - (RN b 7
16 | Printers by stmm composntors 8 8
17 | Figure castors (Ourva) 5 (g 5 5
18 | Engine makers (Fitters, &0.) . e R L 21 e 9 11
19 | Carpenters, Joiners, Sawyers .. 9 T e 3 4 18 25
20 | Masons and Bricklayers S T 1 1 12 14
21 | Cotton Dyers .. 5 5
2 .‘éga&wrs, We::uen m(il Factory workers ...1 } e lg lg
238 n goods sellers, dra ¥
24 | Tailors ... Ak S M Bt Kk 5 4 AN T B P
25 | Shoe and Boot Makers... . s 1 5| 14| 20
26 | Workers and sellers of Jute ... vt i v 5 % gER T 6
27 | Cow-kecpers and Milk-sellers ... ... w0 il 4 7
28 | Grain, Pulse and Flour Dealers o 9| 15 9| 18 51
29 | Sweetment makers and sellers of putry, ooolm . 1 11 104 12
30 | Fruit and vegetable dealers ... : 1 2 10 13
31 | Grocers, Spice-dealers .., 381 | e e 1 4 5
32 | Stone-cutte ... & imttat 4 b
33 | Gold and Silver Smiths ... ... B L 1 9] 11
34 | Black-smiths ... 4 bvdd Fosey Yoy 1 5 6
35 | General labourers and eoohe- 18 66 50 | 185 319
36 | Factory labourers (uns od) o s 7 14| 92] 113
37 | Shopmen, &e. (unspecified) ... ibe vos 9 3 19 31
m Mendlm“ LAY LAl e LA LR } 2 20 ”
39 | Males following no oocupu.hon 2 8 4 32 44
40 | Females do. do. et (S 50 84| 171 | 207
41 | Children, males ... oy B e 41 49| 188 | 204
42 | Children, females oee = 2 28 29 | 131'l 190
Total .| 77| 209 | 257 {1,205 |1,838

* The details up to 31st May 1897 have not yet been received from the Health Dopartment.

+ Occupations have been excluded in which less thau § deaths ocourred during the 4 months.
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7. Tomeet the difficulty of housing the evicted healthy persons tempo-

mmodation might be required, and could be erected on any available
— ‘f::d but much might be donc’by utilising houses already more or less
3‘::.”1, "Houses that have been vacated for six weeks, owing to the occurrence

of plague cases, might be found suitable.

8. To meet the serious difficulty of the concex]mqnt of cases, al.l housq-
holders should be made responsible that all serious cases of .llln'ess should immedi-
ately be reported to the Health Department of the h}t}nlclpalxty. ()q receipt of
sucha report the Municipal Medical Officer shguld visit the case, and if it should

rove to be one of plague, the person reporting might be suitably rewarded.
Fn the ease of chawls, it might be necessary, not only to make the landlord
responsible, but also to ecompel him to keep a representative constantly on the
premises to report cases of sickness in the same manner as a householder. The
concealment of cases of severe sickness should be made a penal offence. To
ensure the eflicient reporting of cases of plague, house to ho‘use visitations by
Municipal Medical Officers should be carried out daily in all infected localities.

9.  Meanwhile the present measures for opening up and cleansing of
drains, gullies &e., disinfecting of roads, burning of dead rats &e., should be
continued ; but we consider that the practice of burning sulphur in open spaces
and in open houses is useless and had better be discontinued.

10. We consider that an extensive mortality among rats in any locality
may be taken as an indication that there is a risk of the appearance of plague
among human beings there residing, and that on the oceurrence of this pheno-
menon, all rat-holes should be dug up and thoroughly disinfected, cither by fire
or by means of a strong solution of chlorinated lims., Rat-holes should also be

carefully disiufected wherever found in an infected house.

11. A set of simple rules for the guidance of the people should be drawn
up in the various vernaculars and circulated both by printed notices and by
criers. Such rules should direct attention to the necessity for free and efficient
ventilation, the prevention of overcrowding and the necessity of cleanliness
both of the person and of the dwelling, The whole contents of dwelling rooms
should be well aired and exposed to sunlight once a fortnight ; bedding and
clothing should be so treated every day. Special care should be enjoined in
keeping clean all injuries or skin abrasions even of the slightest description.
They should be washed with disinfectants obtained from the Municipality and

rotected by plaster, or clean bandages, or otherwise. Householders and land-
ords should be compelled to wash and limewash all houses and rooms which on
inspection are found to be dirty. Such limewashing will obviously give an
opportunity for exposing the contents of a room to sunlight and air, Persons
coming in contact with the sick, especially if contaminated with secretions,
should be instructed to carefully wash all exposed skin surfaces with carbolic
lotion of 1 in 20 strength.

12. In order to inocrease the accuracy of the death returns and to obtain
a better check on the progress of the disease, a Medical Officer should be
stationed at each of the places for the disposal of the dead, and should be em-
powered to examine Lodies in all suspicious cases. Asa general rule, this
examination need only be external.

13.  With regard to general measures, it may be noted that overcrowding,
deficient ventilation of houses and rooms, accumulated dirt in rooms and
passages, are frequently present and obviously require to be dealt with, where
necessary, by compulsion. The openiug up of erowded localities for the fres
perflation of air 15 urgently needed. The crowded and insanitary burial
grounds present in the midst of thickly populated districts should be closed on
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We have the honour to be,
Sir, :
Your most obedient sei'vants,
(Signed) R, MAN SER, M.D,,
Surgeon-Major, LMS., President,

(Signed) E. H. HANKIN,
(Signed) L. p, CHILDE,
Surgeon~Captain. LM, s,
(Signed) N. F. SURVEYOR,
A minority report by Professor Haffkine is appended.
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IR, S Petit Laboratory, 10th December 1808,

) e unable to sign the paper which you have read us during our
T regret hhm the‘gl; befg::a yesterday, even after its hav‘::;{een
Siterd by €he!

ts

nmittee.
Kindl - forward to the Surgeon-General the .foIlowing statement yhich
represen 60 views I hold personally on the situation,
The sanitary precautions now being taken against the plague are in
formity with the general sanitary principles adopted at present.
~ Any new suggestions can be made only after a patient study for which we
have no{ yet had sufficient time and which ought to be uninterruptedly pursued.

No immaterial alterations or additions in the resent measures are in the
least likely to affect the course of the epidemic, and it is not advisab.le to inter.
fere with the sanitary system at present at work in the eity, for which there is
no reason to substitute any other.

The preparation of an antitoxin serum, similar to that which is bemg
experimented upon by Dr. Yersin, is a correct attempt, and in my programme o

work submitted to the Government of India previous to my coming to Bowbay,
this was the first problem to be taken up after having ascertained the identity
of the discase. Since several weeks horses, cows, goats and sheep are being
immunised at the Government Lazaretto at Siwri. Dr. Yersin has also been
asked for a supply of serum, just at the commencement of the outbreak, through
the Consul &meral in Calcutta, and he answered that he had only a small
amount of serum, of which he could send only two doses, since then received in
Calcutta. At my request to have the sample here for a trial, I had first a tele-

gram from the Health Officer of Calcutta, saying that it was being despatched to -

me, but later on he informed me that he could not spare the specimen. I am
repeating the request to-day. 2

As there is the })ossibility of Dr. Yersin having since prepared another
supply of serum, or of his being now ready to submit it to trial, it is advisable

to mﬁeot the inquiry, and I concur with the rest of the Committee in the clause
which has been inserted in your paper to that effect,

. Yours faithfully,
(Signed) W, M. HAFFKINE.

MEASURES RECOMMENDED TO BE ADOPTED FOR LIMITING
THE SPREAD OF PLAGUE IN THE MOFUSSIL.*

1. On the appearance of plague in a district or when the disease is pre-
valent in the neighbourhood, Collectors should take measures to prevent the
admission into villages of persons from infected areas and the movement of
villagers between neighbouring villages,

2. Sanitary measures such as will improve the water supply and drainage,
the provision of food where scarcity prevails, and the supervision of the quality
of the grain sold in the bazaar—in short, all sani measures calculated to
improve the general health—should be earried out without delay, as improve.
gn_uut- of the general health of a population increases its resistance to epidemic

isease.

3. The death-rate should be closely watched and the cause of ang unusual

mortality enquired into, so that the disease may be detected before it has spread
throughout the village,

4.  When the presence of plague has been ascertained, a temporary hospital
should be erected, if possible, with wards for male and femals patients, and shelter
qrovidcd near the hospital for such of the patients’ frionds as will act as nurses,

Vhen a temporary hospital cannot be provided—e. 9. in the monsoon—as suit-
able a house as possible should be obtained

————————————

* For translation into vernaenlar for the use of village officers,
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ing outside the village till the cessation of thg | e,
practicability of this meagure s limited in the rainy

10, The olothes of infected perso
thoroughly washed and dried in the syp,

11.  The head of the village is enjoined to '
the above feasures, as they are for the Jgood of th‘;atch o;m: e carryip

R. W, s, LYONS, . D,
Surgcon-llajor, LM §

Researq) : "
Baombay, 2nd August 1897, ¢ch Commnme,
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From

o aew-Oirrira I, ¥. CHILDE.
“ - " i, > T
 Tus PRESIDENT, .
Plague Research Committee.
Bombay, 20th October 1897.
81,

i lague. It is
to forward herewith my report on p
mﬁnllyh:o':ﬁtnh:dh:: ot‘;:re patl:::ic:&y of the tidhxssease :;1& a:ht;: i::c:l:s o:be:ntggr ggntl:z
~ 08 it ezt therafrom. :
phgue-b'acillus.lnh:dtht: '::{'t a um::;t'ilﬁgx :Jf the Ooml;:ibtee“bald in October 18?6.
thae:inn?g.]muxf:t of plague-pueumonia has been added, as well as some notes
:ﬂ 425 “““‘F‘l 'in t is not more complete, as I could have made more
ml e g mrngo lll.ad time permitted, and it is possible that there ?ai
oth ox’lv:iietioa; of plague wE:oh have escaped me; but as I hz:iveh a
b :lll‘ my ordinary duties during the whole of this enquiry, and those
of perl';ir'l:t Ph yicinn, Sir Jamsetji Jijibhoy Hospital, in addition, dunugla palrg.
:: 2:01 have beey: unable to devote as much time to this research as I cou
ished.
e I have the honour to be,
Sir,
Your most obedient Servant,
L. F. CHILDE, Surg.-Capt., . M. 8,,

Member, Plague Research Committes,
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L—ON THE Pos7. ORTEM Ap
The bOdies most,
-adults of the servant and labo ing classes,

PEARANCES op PLAGUE,

examined werg for the

those of well-nourigh g
except that thero were cracks angd U'm?nu" skin {:h
om oceupation, and also in map

oiite . and feet, resulting
;ils?ases, especially ringworm anyzl itch ; mh of the Semmon iti

- A —Tug Busoxic Fopy,
he bubo was usually situateq g, the gro; :

the axilla, rarely iy the neck, € groin of either gige less ¢
region ; the limb corpeg anc most raxely in th ,

O y 3
ondi € Supra-trooh] A
betechie were usually gogn 5.t the bubo ear

u ! : 1 ' popliteal
4 was gy Ollen gnd = 0 p
over the site of the bubo itsel o u they

Were alwg i

: f: .1 208 N greatest nu
generally, still these wepe but fe\?.ld tl'};‘)t“lihct:;:r € might be gopye over the lll:(l:de;
axilla looked fu]] and smoot, and the gyelfinc - ilary byl the whols
the margin of the ribs, dowp the inner parg u? g ded do i
the antfe(rlmrkaﬂd povterior axillary folgs. ti
mass of dar Coagulated bl e y 0
included the glands, o tha(t)og]: I;:lhz‘i;“gl Whl:d:l oecu
on ncision this was foupq to consj o-.1ad to be r
with blaod and of coagula ¢ :
glgndsa In rec:ntlcasgs, of 4“ irtg d:gmorrh,ages, whilg
rec and some of a lightep peq colour -
breaking down but little soft frop, ’thl:,t :g;:m#ybf’"g‘”ﬂﬂ and golig, not
older cases, of 7 or § days, the glands wepe softer mg:: !nk o whilst iy,
almost diffluent, Suggesting in fact the ap nee of & l]Pm 21 colour gng
glands were rounded or oval iy shape, ans : rather sofy Sples

v in g %on.  The
As a rule too, the smallest glands v aied in Size from a

was mainly by this pressure on
of the arm, as referred to
extended beyond the axi]l ¢ areolar fin and coagyla
amongst the muscles, but more between thep than in thej, 8t bwue’ a5 well pg
dition also extended down the arm and could be seen : 1D6tance ;
as the elbow, There was also much clegp @dema fluig which ass; : (tils.sue as far
the swelling, and it was found in the axilla as wel] as be PR et
bubo thus was found to consist, not of a single enlarged gland, by of VI
glands of various sizes, surrounded by & wass of enc rged areolay tissue congy] ¢
ed blood and edema fluid, ‘ ‘ gulat.
In the case of a bubo in the
Scarpa’s Triangle extending to (]
was in the cervieal

the axillary vein
above, was produeed, 1
aand were found in th

groin there was 3 sitilar
1¢ neighbouring parts ; whil
region this swel

diffuse swelling i

| st when the bubo
fll:‘_;‘ was enormouns,

:th[ I'l‘lf\.‘\(”i ll]um and
embarrassed the larynx and trach & (hence the dyspncea in these cases), With
regard to the remaining I}'!nlflh.‘l?i“ glands of the body in a bubonic l‘(hr“, there is
but little to be sald. Thus in the Case

of a left axillary bubo tl
condition was found, The left suprastrochlear !
and the size of 4 l.'u'-_;u bean, rather firm and full of dark blood 7 the right supra.
trochlear, right axillary, cervical of botl, sides and bronchia) looked norma| of
just slightly engorged. The mesenterie, iliac, lumbar and poplitesl were in the

12 following
_';.n’.vl Wias Intens: !.\' 1*1“_'“1':.‘1
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: beans, pinkish and
Sav e nal were some as as
um:tfo powas 'm :fi:gtlxt the nolx;mal mtad = ?bpw.norm!:l:?t:y ‘I’: :“'{‘ ‘*:
lightly en : resen ality a .
meuicued Yo sk S Iuplato veuds resmiod 3o siasenily oo ¢ pue
uq)t mn

thoracie duct too was cither normal or possibly slightly swollen.
the thoracie

tly found
dition ans,—Hemorrhages were frequen
bquon afmt:;:mot?:r thc? crgnnective tissue under the scg.lp, a:;lm x:z;;i:“u:;
. tl!:o?n : surfu;e of the cranial bon:l:, al:‘)l :égvm?:ﬁy g
occasi d amongst the mu 8
lg:m!:‘l‘wall .?Flﬂlwg:enﬁ oigpebechiw in the skin has been already
the al .
O System.—The dura mater and pia mater were much engor, e?:x :ﬁ:
Nweraom ”fkl mph was seen along the course of the lclil-ger vkod, i e
ok " t{m uncta eruenta in the brain were we mrt e S
tatess membrmme ’itaelf plool:ed normal, as did the fluid 1: zhehva: e:; s oed
bry:l 'c‘::i presented a similar engorged apaaranceal ut sho
'ﬁlr:'ormality, and the nerve-trunks appeared to be normal,

: : d to the size

? . Is were either normal or enlarged t

- menla{y %ﬁke;‘ pufgﬁtw:mr. soft and engorged ; a:l:d mmla:il :&g
of almonds, of a ils ‘were either normal or engorged. T tz paro )
pharyngeal salivary glands were either normal or engorged a?lmu:k il
'ub'm“ﬂhqmembmno of the pharynx and wsophagus was mmuyeda Y o
o l:;:om"mnt' pherden e, sgowed l:mﬂy ahx('l:lllt werey:snallryg petgcbial but
°“g°l T : us membrane w ) -
et 'y mrgermt:i:eh.e lgr:glar engorgement and petechl? anl'e. freqthg?ntalﬁ
:ﬁmeﬂg? ‘i)nt:stine and rectum, but werltla' lc;Ss Igel;:?)!;gy ou Peyl:r's i

s $ i ially to petechim,) In cases '

- ﬁg?vmf:ﬂg:lllz ?olt))i(:; gistiz?ct, prominent and slightly swollen ; but
and:llf; Zﬁe, were either somewhat distinct or of the normal appearance.
usu

isti lood, but the sub-
] lways distinctly enlarged and full of blood, |
s;tauc’tl:‘l ;:;ell;;vt:;s“xu?ﬂlv inther pale and so?tff;cl)lm pamix%hyprll:::::edegextnﬁgt:ﬁ
ile in the gall bladder either of the usua p
e 'as}?ll::ml%ut'll::gg into the mucous membrane of the gall blzz]dder l:v:;:
;ﬁ{y;een. In one instance small necrotic patches were scattered t roug
liver.) This case will be described hereafter.

The Pancreas was either normal or engorged.

The Spleen was always enlarged, sometimes to 1ttwi)) q;kfrbelc.lee c&n;&:rg;g
ordinary size, the capsule was normal, the spleen-pulp of a r&r < fFor Rt o
colour and always markedly engorged. It was either fairly mso g
and the Malpighian bodies plainly seen as if each were engorged,
the section sometimes almost a granular appearance,

Urinary System,—The kidneys were always enlurge?' ::;d ol;moh °i§"?m

the capsule stripped easily and petechial hwmor{hagesmd 4o irmom -5
beneath it; the kidney substance itself was pale wroiee e v
matous degeneration. There was distinet engorsen?e et e he
kid with petechial heemorrhages and sometimes a large rgeddutendmmd - oo

s, d calices. The whole ureter was frequently engt'io w'a.s iR
percRe s could be seen under its inner coat. The blads el:tl Sy Yy

54 viogi ﬁxrino which was either of the normal or a 8118‘ y mombramnedne !
te?d‘::l ) ‘:l;:all haan;orrhngea were frequently seen in the mucous
colour ;
the bladder.

i d some engorgement,
wnital System showed nothing abnormal beyon :
The fxl;ycrg;::l:al cafnula and thyroid body were engorged but otherwise normal.

The Peritoneum showed considemblt’, 0'{[-10"&:1‘3“1:[?:;; aﬁ?eyh?;z;zr:l;gn onutll:g
: frequenty found ; ’ Sy
tro-peritoneal tissue were P -
Tnl::l: xur}-nce of the diaphragm, on the upper surface (;t th(crr}:; e;. Cg!:l[]);f(l:tlllv
suriace A . . ce there wasa hemo ‘ LELY
close to the ligaments, and in one instance ther '\\ \‘w g oml'gul"xted blood
enclosing the gall-bladder, so that there was a casing agule




: 'mf “,’ﬂ” peritoneum and gall-bladder,

,';’;"th'j*hﬂr'morefiuid and show
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 the ngs Dith pacumes greatly wo. The
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wers found on the. sactae of tae hler hmmorzhages behind. the
- and sometimes largo coagula of the spleen, kidneys and intestines
CEE o) in the retro-paritoncal  tissas of the i

__ Circulatory System.—The pericardia
of blood. e uidfal:l“mﬁ:l‘w usually contained a few ounces

: or in :
| ﬁgume"iamemmtherwfnudfmbh; consideral) gl

| ', . post-morten clots in the cavities, oﬂqhmm‘hth%“ the
not engorgement of the walls of arteries wb‘;t the vena E otb.gm
large veins showed this condition very markedly. On ki

& M‘] - ope :
: msm’”‘“h"m‘mhw were seen under tl pening the veins distinet

» : 1e inner

i St l.mWhere a large vein, e. g. axillary or famo:‘l.‘vg' o

e b{?od inaorrhl:ge: nto its walls was constantly seen so that the

‘walls of the vein was a:lgdimmmlg:\l:gt;m li"ttlimll: that tho Mood lisel
’ ink that the blood itself

less tendency to clot than is usually ;eexx a?:cr

The Respirator |
s y System.—The
trachea, and the mucous membmner:f‘:;: st?ze engorgement of the larynx and

nchial tubes was usuall
meti) ¥ swollen
. d ma, and small re was much general engorgement of

: was found hbm‘m-mmﬂ wmthe lung tissue were seen

The plours, showed marked gy s i0ged

the § !  observed. A chai described abo
ase}ar as tht} lr:glg:rand : ded int:a:;nl’o“fl::l?g tf iy ou “.“’
A glands. These lands w night along the iliag ar
: ¢ y engorged and looked like no%t lmu? dark-red, soft and friable fery
mr’ :igmva.satlon and edema aro und‘Pthemh::g; there was great s
awayy encb::;lm.insoit.ma ’I‘l::: g{am'?e::t the 81‘“1“‘351 these veu:lt?om
. ¥ as

g, et s ot o s v sy 4
in tho condition described sboves o "o olher orgazs n the ﬁ“‘:.?;

B.—TrE Serriczmic Foru on Pueu&Szmcmm.

In the bubonic form of plague, one set of glands with

around them forms the bubo, and there is practi extrivasated bl
tl;lg glands of the body ; but in the se;l:tielgmic ::lrz n:h‘el:';hw in the mm:{:‘-
iere is a general involvement of nearly all the lymphatie l“no such bubo, yet
80 man glands.sl}ow evidence of discase, one gland or eevgnld" Yet though
show characteristic changes which are pathognomonic of thi giands of one set

These appearances are :—The gland is enlarged to the size of nl:x t:lf:o i -

is rounded, firm and pink in colour ; on section it shews some b tnd e
ggﬂirglemc;;\t a};g soxilevf(ndcnéa, its substance is rather soft and ca‘:l [!::‘ ;l;:ﬁh
ed ofl with a kmfe, and sometimes small softening areas were :
There was no hmmurrlmg’c in the areolar tissue His ghaid At 55 ot
only a little cedema and trifling cngorgt:mcn{ (:IIt a:oued sl ot on
nly | : ; v » vessels, Commonly there
were one or several such glands in one inguinal rctri(:w: d usuall s
gland of the chain was most markedly affected ; \-.'l‘"l"':’t:;n ui"m B
in size from a bean to an almond, and bad the s.;l'ue hl:'l:] -i:?ks: oo i
o S ' pearance g
itﬁ;-;cg‘;;:l'gsazflltx;::a w"?” ':;hmh looked nearly normal !n sizi lum‘l abn;:ol,h‘)}l':l*ll:
il ﬁmfz:u: Sfl ¢ were similarly affected, as large as almonds and
RENE ok 800 fom r softer and of a dark red colovr, The inguinal glands of
pposite side showed similar changes, but sometimes to a less extent, and
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.+ sometimes showed slighter changes or some of them looked normal.
%0?:‘" ‘ghowed nﬁg‘tlenl:funm mdwete_eithyr pclemdmo;_
somewhat pink and " The cervical and axillary varied in size from hazel-

i firm. i

usually shewed merely engorgement, being full of dark blood ;
ﬁ:?&wmc_d ihem showed the pink firm appearance described above.
The mesenteric were enlarged to the size of peas and beans and were either
slightly or considerably engorged. The supra-trochlear and popliteal were normal

T There was no hemorrhage or c@dema around any of the above-
::.g..d glands, and no enlargement of the lymphatic vessels was observed.
The condition of the remaining organs was such as has already been described
under the bubonic form.

Note.—In several cases of plague-septicemia where death had occurred
ghortly after attack, the glands were found shgb.tly enlarged of a dark red colour
and contained much blood and cedema flaid.  This appeared to be an earlier form
of the characteristic pink plague glands deseribed above. The difference between
the bubonic and se ticemic form of plague appears to be this :—In the bubonic
form the plague bacillus after entering the body 18 9rrcsted at the nearest group
of glands, grows here vigorously, and a8 a result of its wth the bubois formed.
Here the Lacillus forms the toxins which are disch into the system and cause
the symptoms of plague, but the glands of the bubo form a barrier which prevents
the baeilli from passing on and %rowmg generally th.rougb_out the body ; and it
is only shortly pefore death, in fatal cases, that this resistance is overcome
and the bacilli are able to pass on into the system generally. Bul in the septi-
ceemie form the bacillus, atter entering the body, meets with feeble resistance at
the nearest glands; it gpeedily overcomes all opposition and passes on to infect
other glands and organs where it grows abundantly. These points will be illus-
trated later in the detailed account of autopsies,

Tt may be mentioned here that no bubo of the mesenteric glands was ever
{ound ; these glands were always examined, and though changes might be found
in them, they were always less marked and less distinct than plague glands found
in other parts of the body. In short, there was no autopsy which went to show
that the plagae bacillus bad reached the stomach or intestines, e. g. in food, and
thence infected the mesenteric glands.

¢ —Tue PNEUMONIC ForM or PLAGUE-PNEUMONIA.

In this form of plague the only marked evidences of disease are found in
the limgs, whereas the lymphatic glands and other organs are scarcely affected
at all. The lungs were in the following condition :—"T"here was general engorge-
ment with considerable edema, a reddened condition of the mucous membrane of
the bronehi, but no marked evidences of bronchitis, and frothy watery fluid, some-
times blood-stained, could be squeezed from tho bronehi. (Pus in the bronchial
tubes was only found on one occasion.) A nuntber of pueumonic patches were
found scattered through the lungs, varying in size from a pea to an egg. They
were light pink or red grey in colour, solid, airless and m.nk in water; they
were rounded in shape and usually separated by a distinet ring of engorgement
from the crepitant lung around. Some, instead of being pin, were of a dqep
blood colour throughout and less solid, and some of these d a small greyish
more solid centre. Those of the patches which were situated on the suris
of the lung were prominent and projected distinctly from the surface ; whilst
the pleura over them Wwas roughened and shewed signs of early inflammation.
These patches bad in fact the appearance of the first and second stages of lobular

neumonia, but 1o patches were found which had on to the third stage
of softening and bmakin.g down, In afew cases masses of pneumonic
lung than these were found, and once about half the lower tube was found in
this copdition, Petechial haemorrhages were usually found on the surface of
the lung ; the brouchial glands were either enlarged, swollen, cedematous, soft
and distinetly engorged, or else they were small and of the usual appearance,
perbaps a little engorged. The remainin lymphatic glands throughout the
body showed none of the ap}mmnm of either the bubonic or septicemic form
of plague; most of them ooked absolutely nmormal, and the only noticeable
chanze was that the axillary, and sometimes the cervical chains were a little
engorged.

|




: ' the remainine
ually to ¢ nIng interng] L )
i?“ Pe);echig%;o:gz ‘;ful}lague,fexqept that the h:grega ﬁm:lr':‘d" given arplws
Stomach and ingestipag w’:,iﬁ 201!?1;:’0:]0&!‘& in the Belvis of th:vnf'i?in:: mb‘:amnt'
°b3°1;0;1 in this formeof Plague, ¥ Present, i@ in the skin were e
eorence must be mad :

be sh : e'mtoavnnt Y 418
'csengil:.l g (Ilgsiﬂgegoaf}.‘z.oomhmation of P; yo:."::nh’m of Pl{'kuﬁ which may
. ibed, Pneu?ncln:g? thf lhu,,g, were found iy tlll:: D":m:uhl -P,l‘ue""'s.cp'
tﬁ?.?lg;l;os?? hatic glands Ol’:h: be:dl;e;‘mzsegd throug, lha:x "l:mlhia: afl‘(‘lsi‘-

-Septic T ; An
both the lypmpﬁ:;gng 'g l;lnl:llsm n these cageg the p]ngéz_u’mmﬂm Seen in cases of
and lungs, Wwhereas in the vy :iclﬁl:d s{ul»,all’- infec ted
ti : of plague treated
© $pecial foens o'f d&wrm

d ho_ 11 . - '
thero, and the glanq ¢ broughout,” with mere inmn‘;@ag(:: are uniformly full

issue is go Tepar morrhages here and

1 some, probaljy earlier, glands tl(n): (;;il:clxgc:llltjl n]io(‘l)dist?:c?- l;; ﬁh‘:ﬂfp\'is&lk;;
t ] is stained ws ovably
Still o ter, showing grany]ay debris, agd‘l?gﬁl: 8:':;"{:1 L':é‘.i"&ﬁ?;“fi“;ﬁ"‘:&"

- T8¢ orr
the gland, g, ntense is the liemorrhage that h?ngomg:c:mha'g mﬁ:'i.smi:f

Iymph-vossele b ' nor ean the gland tissuo or blood ang
L ¥y made out, hut the wall

deeply engorged both in the gland as wel] a5 ntstﬁfa’l‘:i‘l‘:nl;.wgﬁ]:h? ::;:hqft:l,:]n
, are full of lymph corpusc{w, and [},,.,::
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side the gland, shew the same appea S Dect

glands of the bubo lying against mf(i m?ulﬁ"ms :ll)ﬁlllrz?: n;r:? re cut to shew the
“_ there is intense engorgement of the walls of these v@mf; “\m‘;."h.and ¥ein ; here
i them, but much more of the vein than of the artory ; in the ye; 1l sorrhage into
blood eomes in most parts right through its wal)’; ' the extra Yasated

as the lumen ; so that at these parts the inner coatmc(:ntllx;ztlsner coat and as far

; all. Hence one sees the plague gland lying right against thoo Properly seon gyt
vasated blood in the gland in the little connective tissue outsidvm'.:’ o g

the vein-wall as far as the lumen ; and thus thers js a direct l’“tl:’flo}l:?,g ;lk:;m

AL 0

of the plague bacillus from the gland to the lumen of the vein and so into t|
general circulation. A similar condition of alfairs was observed i O the

n which, instead of a bubo, there was a chain of enlarged Plague glands .
a7 bt P pegnivrr oy g ' e g.,
along the iiac artery and vein, The remaining glands of the body in g bubonic
1 - ‘.v ' & *
o ,}Ar.\\ (‘-\2 r':'::q‘l‘ a Ll\l!!l.‘k! al ‘:.c'.:x“xm'n or a hitie "“_'-.'”rgnment 0[ \'C‘ﬁScls.
Luwrg—A section of the lung shows blood-cells in all the vessels as well as
. ) ) ' o .

alveoiar capillaries; the vessels under the pleura always contain blood,
hemorrhazes ar sometimes present here ; scattered about, areas are
' he ¢ blood-cells are present in the alveoli themselves, and si'r‘:::lrf.\' h;,"("]'
may be n in the smal er bronchial tubes., The vessels of the walls of
the bronohi hose of the rest of the lung, are distended with blood ; the

- - s b “ 48 . L i {8 AL Ll Siims M AN Als y . )
ol ! W ( har sSpecimens of lung

stain well ,
L eer.—~—All v SSels are on Frged and the speal n has { I'.E'!"' WANC

fary nutmeg disease. The central veins ar wide. as are th capiliarn
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veins are also distended with blood-cells ; around tl_;e disten-
:ll:-fiu:-:zua?:lme portal veins there is fine granular pigmantation of the Igver cells.
Engorged vessels are usually seen well just beneath 10 capsule of the liver, and
there may be heemorrhages here, The nuclei of the liver-cells stain badly and
the cells fmte a cloudy indistinct appearance as of parenchymatous degeneration.

. —The vessels generally, both large and capillary, are distended with
bzmd.éijimandn:his is mgore mn{ked in certain distgmot areas; bqrea. dilated
vessel is seen full of blood and round it an area of engorged capillaries, with
hwemorrhage into the spleen tissue, lglood-colls being soen amongst thq spleen-
cells. Engorged vessels are also seen in some gloqmeruh, and a vessg] distended
with blood leading to the glomeruli; further distended vessels with hwemor.
rhages around them are usually well marked under the capsule of the spleen.
Section of spleen stain well and the cells are distinet, : .

Kidney.—The vessels, both large and capillary, are dmtqndod with blood-cells
at places, vessels have ruptored and hwmorrhage is seen into the kidney sub-
stance. This condition is marked immedmtolx beneath the capsule_. Blood-cells
are seen in many of the tubules, but more 50 m_thc straight tl}an in ?he convu-
luted tubes, and some of the glomeruli are likewise engorged. The cpxtbe}num of
the tubules is swollen and in a condition. of pa_rqnchlymatous df_ageneratlo_n and
the nuclei of the cells stain badly ; but this condntwp 1s more plainly seen in the
convuluted than in the straight tubes. Some specimens show engorged vessels
with heemorrhage at the pelvis of the kidney, :

Ureter.—The vessels of the walls of the ureter are distended with blood, and
hwmorrhage bas occurred into the walls, blood-cells being seen in the mucous
membrane even as far as the lumen ; the condition is similar to that found in
the walls of veins,

Stomach and Intestines.—The vessels are distended with blood, this condi-
tion being best seen in the sub-mucosa; at places small heemorrhages have

occurred, The epithelium does not stain well, Nothing abnormal was seen in

Peyer’s patches,

Braia and Spinal Cord.—The large vessels and capillaries of the pia mater
are distended with blood, but no special changes have been seen in the substance
of the brain or spinal cord.

Muscle,—In specimens of voluntary muscle some fibres are seen well-stained
and distinetly striated, but mixed with them are others which are badly stained,
with striation faint or absent, and the muscle-substance is swollen, broken up
into irregular lumps and of a shiny homogeneous appearance. Specimens of the
heart-musele showed this condition also.

Note.—This degeneration of heart-muscle is associated with the dilatation
of the heart and nutmeg condition of the liver found post-mortem ; and also with
the fact that plague-patients are liable to die suddenly of heart-failure,

Blood-vessels—In the outer coat of large arteries the blood-vessels are found
full of blood, and the capillaries of the middle coat may also be seen distended :
but the inner coat is always perfect, distinet and intact, and its elastic tissye
plainly visible. The walls of large veins, however, show much more engorge
ment, and, in these, large colleetions of blood may be seen immediuwly beneath
the inner coat, extending as far as the lamen, and at parts the inner coat is
either extremely thin or eannot be traced over the hemorrhage, This condition
is best seen in vessels incorporated in a bubo, but is also to be found in the vena
cava, iliae veins, &e.:

The following organs were also examined, but nothing was observed undey
the microscope except some engorgement. The tonsils, salivary glands, thyroid
body, breast, male and female generative organs, cartilage, nerve and thoracic
duct. Sections of the skin were also made and showed engorged capillaries with,
small heemorrhages where petechiee were visible on the surface. s

B.—Tue SEpric EMic Fora
1..'/:;:‘] hatic Glan ts.—~The arcolar tissue
characteristic glands already deseribed)
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plague-glands themselves are well stained and
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all ehi!ir anatomical features are distinet, - All the blood-vessels in the gla
are distended With blood and at parts h e
the gland substance, which Js mee) Lo Pars hiemor o

may also be at other

; ranular del;ris
broken-down cells being secn here. The glands lﬂgw ﬂw;ﬂgc ngl::; ine b:::rv‘::ﬁ
degree; in some there is merely slight engorgement with some distension c:f
lymph-vessels, in others there is wide distension of bhotl kinds of yessols wit]
some amount of heemorrhage into the gl i Srarndi :
are many hemorrhagic areas which may oceupy half or more of the EL'm.] ml‘
it is in these glands that breaking down is usually seon, Iy 4 soplicomie anc
the glands, which have not the characteristio Pl.’l—g:uo appe seplie

emic case
. . . Ara .gu' 5 , ~
mieroscope either slight engorgement or normal features, 09, show under the
With regard to the remaining organs the appearan :
: i pearances deserily e !
bubonie form apply also to the septicemic form of plague, eseribed under ¢y

C—Tux PNEUMONIC Fory,
A seetion of lung-tissue, apart from a pneamonic ar '
¢ 8 ‘Iie area, shows great en e
ment of all large bloo@-vesse 8, and of the alveolar capillaries ns ﬁw'crlllh 'nrg.,«l
patches of hmmorrlmge mto the alveol; around these engorged \'q\&u(;lg are n.m
scattered about, Ip & pneumonic area three 20nes can be xmdowm‘nt rjﬁtyf‘l!l]
circumference there 18 Intense engorgement of all vessels ineludine Iveo "
caPlllm'il:_e:ill:hel alveoli are ful] of blood, 2w« Dyt
any O the alveolar septa are hroken down, entire] or
ey d ’ ahse
mere shreds, Within the circumference is sean a mr{e in, (wnl:;(?r tT Iveoli are
mtact and are completely filled with well-stained cells ¥ b
between the alveolar walls and th

} - there is no interyy)
the @ir contents’; and at the oo i i

mass of similar cells, and {}e cellular infilteation is 80 e o e
the alveoli are scarcely visible, Such ; A e

v ’ 3 l rd .
monic pateh, although there man r Srmt':ggt.mf'nt, of the pneu.
middle or central zone, 5% 10 parts of cither the
Under a higher power the alveoli of i

; : the circumferonce ara )
pletely filled with bl«)p(l-corpl{sclt-s, re is scar:?:f-l(;.‘;:,;";", %o be ¢°"'}
fibrimpor none at all; in ghe middle _zone the alveolar contents cull,ﬁ‘f’_‘t”}"?" °v
most part of catarrhal epithelium wit), Some white and a o red bl l..d or the
cles, apd a little fibrin or none at all ood-corpus-

» Whilst the dense central
. . ‘ e H
consist of catarrhal epithelium and leucoceptes il some g"‘?‘"mrufj;,::?

Thus the pnoumu_nic area has the appearance of very extreme lobulay o
catarrhal pneumonie,

The walls of the bronchial tubes, as well as of the
engorgement, and there are hemorrhages into the
catarrhal cells may be seen in the finer bronchi,
membrane is scarcely altered, thero being at most
There are the appearances of acute pleurisy over
project upon the surface of the lung, with ha

l;nr;;c veins,
vein-walls,
but the bronel
a little oelly
those pneu
morrhages bhene
The bronchial glands show engorgement of blood-vessels, some hiemorrhage
into the gland tissue and distended lymphatic vessels ; but in some cases thesp
l)f.)ﬂlhrinll,‘i_ are Uﬂly s]igllll}’ 1}1:1!‘]{0(1 and the ul{mfh lOﬂk(’d ucarly i i
remaining lymphatie glands in the body looked cither normal, or proscated the
characters described above to a slicht extent.

shfnv great
Blood and
1l mucous
ilar proliferation,
monic areas which
ith the pleary,

\\'?,h r'e r'\r‘l I ) !h" (1‘:,.-)' oreans, I|ir‘ (3 "('L"i[’!i-'h ‘L’;'\" I u“'l('r lh!‘, h“bonic
AL e Rtk . - ‘ T 3 i :
3 108 o als xeent WL generailly engorgement an
form of plague applies here also, except that generally d
hemorrhaze are less marked,
I)‘ Tue Pricue B S o
] - VY £y W
: $ ' 1Y an Irmn i M : N 5 ] 1) i i
Sections of the various organs and lymphat 1S ¥ _
] ‘ 1 ta adiss ur i o sk 1 best when stained with
the piague bacillus in s u; they showed 4 I v
iene blue or carbol-fuchsin, hut they could not !
method,
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.In the {ludndﬂlolmbo the bacilli could be seen in enormous num

bers,
land-tissue and also in the lymphatic vessels;

i :lm thawu& oiafluaml':lgod-eorpusclm extravasated into the nd, as m
“{: the heemorrhage outside the gland, In cases of plague septicemia they
o imilarly t in the enlarged characteristic glands. In the kidney the
'a?ll; could be seen especially among the blood-cells of the tubules into
b“?'h hmmorrhage had occurred ; in the spleen they were also present, sometimes
whic umbers amongst the cells of the spleen-tissue and .in the hemorrhagic
mm ; ni::ihtly they were found in the liver, especially in those cases where
engorgement and extravasation were marked.

cases -pneumonia, the bacilli were seen in abundance in t.b? neu-
.Inm ~otfh]¢):l;%uo:ld be founlg,in profusion amongst the catarrhal epithelial
cells and leucocytes which filled the alveoli and terminal bronchioles, as well as
e mthe blood-corpuscles of the alveoli into which heemorrhage had occurred.
"'mii.ugrl in the lungs of non-pneumonic cases they could be seen, but in fu less
sm::mberz. and mostly where small haemorrhages had occurred into the alveoli.
g Note.—These specimens were only prepared from cases where the ;fn;lt-
tem was made immediately after death, and in which the pr:;ence of the
”;or bac;illus had been proved to be present by the method_ofc tures, so as
roafvu:i;i the fallacy of diagnosing plague bacilli from their microscopic appear.
ance alone.

I1I.—CASES TO ILLUSTRATE THE VARIOUS FORMS OF PLAGUE.
\ A.—Tre Busoxic Fory,

) ¢t Azilla.—R. N., male, Hindu, aged 40 years, admitt?d 1st
Marcfulbsog";: sl;';inggot suddenly ill four days ago with fqver and severe rigors ;
temperature on admission 104'8 F., pulse 110, has pain in left axilla. Mareh
gnd‘li'mm rature 103-2, pulse 110, still pain in left axilla, and swollen glands
are felt. Daring the day a large, doughy, difTuse swelling arose in the axilla,
and there was much more pain. March 3rd —Temperature 100, the swelling
filled out the whole axilla and was very painful. Patient died at 9-30 a.yr.

Post-mortem eramination one hour after death.—(Edema and petechize of
left arm ; old abrasions on hands and feet ; large swelling in left axilla, with
small petechiw on the skin over it. The whole of the left axilla was oecu ied
by a mass of coagulated blood and serum, and within the mass the awi ry
glands were found ; they varied in size from almonds to peas, and were all in-
tensely engorged, deep or lighter red and a little soft ; the axillary vessels were
included in the bubo thus formed of coagula and swollen glands.” The hemor-
rhage and edema extended beyond the borders of the axilla in all directions,

Left supra-trochlear gland intensely engorged and the size of a large bean.

Right supra-trochlear, right axillary, and cervical chains on both sides were
a little engorged but of normal shape ; the popliteal were nog'mal; the inguinal
were some as large as beans, and some smaller or of normal size; f;laay were all
slightly engorged, on the right side rather more thap on.the left, lhebiliao agu}
lumbar were a little engorzed, and the mesenterio slightly so, the ron:ll!m
glands looked normal. There was no haemorrhage or cxdema round any of these
glands,

nguineous fluid in pericardial eavity and small sub-
ﬁfﬁﬁ"mﬁﬁm blood in mmespf,f heart, mostly on right side.
Ewmorrlmgm into walls of vena cava seen well under innet coat.

Lungs.—A little blood-stained fluid in ;Ialeurql cavities, many su!)-pleural
hemorrhages of petechial and larger size, Intense engorgement, with some
hemorrhages into lung tissue and some wdema of lungs, :

Liver.—Large, and all vessels, both hepatic and portal, gorged with blood ;

liver-substance rather soft; large sub-peritoneal heemorrhages on the surface of
the liver, specially along the ligaments,

Tonsils—Swollen and engorged ; mucous membrane of stomach and
ntestines engorged, and small Lizemorrhages in stomach and large iutestine,
Hewemorrhages under serous coat of intestines,

B 175110
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Spleen.—-Large, brick-red anq Somewhat soft,

es
under its sapoys coat, and many small heemorrhag

; s any small haamorrhages under the kidney-capsule and
distending the 1 i Haemorrhageg 3;n{yopswallsl of

ished numbers in the blood,
: The right axillary glands, the
plagpe bacilli, by far less than the sxbesf showed 4 considerable number of

so showed them in
e iliac anq inguinal chains
: specimen of blml)]d
d many plague byeip: but f " various large veins jn the
ar lesg
2ubo.  Immenge numbers wepg f,ound i than in d taken from thcss
n the glandg of the buho most as many a

In point of fact it ap

most, abundantl.y in the gla.m.is and blooq of -";}])Jeecibmens that the bacillus had grers

1ext in the spleen and
bacill t l" organs it was present
acilli seen ip these g ecimen 1o general cireylation and the
- yespective orgapg, 3 L ere Probably thogq contained in t},q blood of the

y Possibly if m; ht
lymphatio glands, ag indicat?;d by ﬁ::a :}lbac;,:egsg)e‘:i!:ntez: 1 extent in some of the

Note,—1In 4 case of thig
: ture, w, h .
the glands of 1,4 bubo, which o ir® Where ¢ ere ig OXtravasated blood ap ind
axillary in thig ins(:ance’),W ioh extends thrz:g'}; all th 20d aroun

and whenr © coats of the Jap e vein (the
ik extravasatod L. eree:l g ;2::: . benﬂormous numbe 8 (
en

A blood,
the plague bacilli into ¢},

'S of plague bacilli
; : e lum
circulation,

direct pPath fop the f
: : \ assage 0
of the Vein anq gq nto the blood of 319 ?:ucral

B.—Cuse or , BuBo sxmuypryg ALONG THE Ty,
M. R., Hindy male, ageq 9y .

has bten 1] two ,da 8, g '%he lef{eiz?l;i?ni?];tlteddJanuary 26th
and the left leg ig swollen, is myq}, S 8 are Iq

exha.usted, and dieq 4
e three hoyy

s 1897, says he

r'ge, painfy] and tender

ne hoyy after admission.

h, Body well-nourish.

Post-mortem, examination maq
ed, rigor-mortis present,

The Left Inguinal glands waye ey
distinetly engorged ; the lower opeg shm:e‘zgi s samonds, rather

» ok soft, red and
the higher to a legs extent. There ywag no h;;lnio?'?'?lglgt;o:round ¥s but some of
The Left Tliac were all dark red, soft, friable 4 these glands,
looked like soft spleen tissue ; there was great enaorgemet:::sely engorged and
cedema around the glands, and they surroundeq the liac argep ﬂnmv“s.at"m, and
the whole mass of coagula, glands and vessels had to pe 7ot vein, so ghat
There was no rounded buho as in the former case, but a chaiy o 0ved together,

3 ain of
with heemorrhage arounq them extending along the vessels, *wollen ‘glan s

Lumbar Glands,—The lower ones were rather large, soft and Ngorged, byt
much less than the iliac, and there was but little extravasated hlogq aroun t'zhem
The dpper ones showed even fewer changes, and some looked normal, ;

The Right Femoral and Right Iliac wero normal, The remaining glange
looked normal, except that the right axillary were engorged, two of them being
as large as almonds, and the right supra-trochlear was likewise engorged to the
size of a large pea.

s aftep deat

With regard to the remaining organs, the heart showed some dilatation of
the right side, and the lungs a great deal of engorgement and cedem

a; there were
petechie under the pleura and pericardium,

The liver and spleen were both
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f blood, and the kidneys large, soft and engorged, There
1:;;5: ’sgﬁfg ;:gcf]ﬁg oin the,s'tomach, and the brain and its membranes were
TR Bacillus.—The enlarged Jeft inguinal eland
istributi the Plague Bacillus.—The en arged left inguinal glands con-
. ']D“tﬁlzat;‘izqu{,lame bgcilli in considerable numbers ; specimens of the left
o w?j -showed them in immense numbers, as did those from thelowqr‘lumbar'
1hacdgla; :the higher lumbar showed less, The right inguinal and iliac, the
gh?[; = -und cervical of both sides and the bronchial glands showed only a few
axe m"Ylm‘,cilli but of this series the right axillary specimens showed I:ather more
p]agutel others. The lung, liver, spleen and kidneys. similarly contained g few,
thag'd":he specimen of blood taken from the heart ; in fact, apart from the bubo
?}?e rlemaining lymphatie glands and organs merely showed about as many plague
bacilli as the blood.

C.—Tae Serriczmic Fora,
; indu, male, 30 years old, was admitted on the 19¢h February 1897.
His f'Ir)i.eE;isE::il((l‘he had beer{ ill with fever for about four days and haq been
i\ s for one day. He died immediately after admission,  The POst-110rtem
ggalrlnl?nl:tion was made one hour after death. No petechiz on surface of body. -

phatic Glands : Right Inguinal.—The lowest was the largest, of the size
Ly'l'lpafli r;‘;‘;']é’l;z dsof thos 9. 0 some woere nearly as large and some smaller ;
;,]E ;} s‘?e?'e etlies Bom it pink and of the characteristic plague appearance,

uinal.—The lowest was like a smal! almond, those above qui.te
smftllL:{ctl tineghighest as large as beans; all were slightly firm and pink, but in
an earlier stage than on the right.

Right 1liac.—The three lowest were like large almonds, pink and firm, but
the upper were smaller,

Left 1liac.—The lowest was like a small almond, but red and £y of blood
and rather soft, the upper ones were like small beang and lesg engorged, The
Lumbar were like small peas and beans, all rathey redand firm, The Mesenterie
wece enlarged to the sizes of small almonds, beang ang peas, and were all dark
red, engorged and soft. 77 Bight and Lefy Awillary were light red in colour,
and rather firm, some being as large as hazelnuts ang Some smaller, The Codvizal

chains showed a similar appearance, whilst the Supra-trochlear ang Popliteal
glands were small and pale,

There was no inflammation of lymphatic vessels and no hamorrhage or

eedema round the glands in thig Case, so that there was no appearance like the

bubo. described in former cases, The condition of the remaining organs was

such as has been already -described, and it ouly remains to notice that there
were many small haemorrhages in the lungs,

iliac and axillary glands of bot, sides showed enormous numbers of distines
well-stained plague-bacilli ; Specimens of the lumbar and mesenteric glands
showed the same appearance. ;
less numbers, and the bronchial, supra-trochlear and popliteal glands stj]] less.
A large number of specimens to show the bacilli were made from the glands of
each region, and, as a general rule, those glands. which were largest and most
distinotly altered showed the greatest number of plague bacilli, Specimeng of
the spleen contained many of the baeilli, but less n number than the plague

glands. The liver and kidneys showed plenty, bgt fewer than the spleen, ang
the lungs still fewer. The blood contained a fair number, about g many as in
the lung,

Note.—In this case the mesenteric glands showed distinet changes anq
contained many plague bacilli, but in some other cases of this type these glands
were only slightly altered ang presented a few plague-bacill; * and, as a genera]
rule, the peripheral glands were most obviously altered ang contained the haei]y;

in the greatest numbers, whepeag the visceral were more normal-lookino and
showed the bacilli only in sma]] numbers, 2
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ix in the right lung and five in the left. The patches on the
D—Tue P F i::rf:::h hzfc? tggrelsy uglwleuriﬁy gover them, and there were sub-pleural petechig.
— NEUMONIC Forw,

There were also five or six areas of mere engorgement, tzlc:t cpnizlidgrteg l;l;t ful;
- i - lour ; th ere patches in the first stage of .
R.F., Hindu, male, 23 years old, admitted on January 31st, 1897, complain- of blood and of intense purple-red colour ; they were p
ing of fever and cough of four days’ duration, e looked very ill, temperature pneumonia. . g Gy
102, and he had dyspuea and cough. There were physical signs of pneumonic Bronchial glands, rather engorged and soft.
‘r,::g}tle:fmlyt}r‘:;%;?igc& gli%: ozg}ia;nzigf i ves a1y IR Liver, Spleen and Kidneys, large and engorged.

He remained very well and died on i
February 2nd.  Post-mortem examination seven hours aiter):leath. No petechie Stomach and Intestines engorged and some petechize.
on surface of body, body well-nourished

and plenty of subeutaneous fat.
Heart.—Muscle rather soft and flabby and dilat tion of the right side with
= slightly coagulated blood in the cavities, 3 ¥ R

Lungs.—Much general engorgement and cedema
congestion of bronehial muco

i
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Lymphatic glands : Right Popliteal, two the size of beans rather red and
firm, the left one normal.

Inguinal on both sides.  The lowest were the largest, like walnuts partly
of lung-substance, some

S Wik ith froth Buid ; red, partly cream-colour, all lrather firm ; the upper were all smaller, like beans,
b ! m S mbrane, wi ro sero-mucous fluid 1n < . d and some pale.

= trachea and bronchi. Distinet rounded nociules n theyearly second stage of A % W sid s like a large almond, the others like
| % e pneumonia were distributed in the lungs as follows :—There were five such . Iliac.—The lowest on each side wa g )

A . -nodules in the right upper lobe,

; varying in size from a bazelnut to an egg, and beans; all were of a cream colour and rather soft.
e afew in the rest of this lung L

1 . Y s W"t.h One mass quite at the base; also the left
ung contained a few mmxlar'pneumomc patches. Those on the surface ijected
and there was early pleunsy over them, also petechiz under the parietal pleura
generally. The nodules were surrounded by a ring of engorged lung in the

first stage of pneumonia. The liver spleen and kid ng i
and the bladder full of urine ; the integtines ra o e SR s

: the : i
£E in the stomach, the brain and its membranes eng;regg%?rged ik e
: and e?]g:gg;g? of Lymphatic Gla“ds""B"on"hi"ﬂ, enlarged and a little swollen

Lumbar.~Pink, soft and as large as beans, some of them almost diffluent.
Mesenteric.—Some normal, some like beans and slightly red.

Supra-trochlear—Right, like a large bean, purple-red, engorged and firm,
The left was normal.

joal.—The highest on each side was like an almond, swollen, firm and
deep.gfﬁzﬁ? the lower %nes some looked normal and some engorged.

illary, as large as hazelnuts, beans and
muchif:‘gdr;yed and the smaller less so.

There was no h@morrhage, engorgement or cedema of the areolar tissue
around these sets of glands respectively.

* Distribution of the Plague-Bacillus. Lung.—Second stage of pneumonia ;

enormous numbers of plague bacilli. ; firt stage of pneumonia, plenty, but not so
many as above ; and general lung tissue far less, :

Cervical, normal ; Azillary, a little swollen, mostly on the right side.
Supra-trochlear and Popliteal, normal,

Inguinal, slightly enlarged.
Iliae, Lumbar and Mesentepic,
Distribution of the

: neumoni :
stage shows immensge numbers of early well-stai o e lung in the second

and some of them are
ng in the first stage
. The general lung-
eumonic patches. The
ws the bacilli in large

peas, the larger ones being

normal,

Fluid in Trachea and Bronchi.—Enormous numbers of plague bacill.
The Bronchial Glands showed only a few,

Liver and Kidney a few ; Spleen rather more.
Blood, present, but not in large numbers,

Lymphatic Glands. Right Inguinal showed enormous numbers and so did
the left, and generally the larger glands showed more of them than the smaller.

The Right and Left Iliac showed immense numbers, :

The Lumbar showed large numbers, but not so many as the above.

The large upper Cervical glands on each side showed huge numbers, and
the lower glands less.

groups ; the pne :
shows the same appearance, but not I;o’mauy %f t:i::(:g:icssleu
tissue shows many of the bacilli, but far less than the pn
fluid obtained %om the trachea anq bronehi also 31}1)0
ﬁ numbers. The bronchial glands contained plagy Ractts .
| 3 The spleen showed a few, the liver rathsr ﬂ?re a:.g(l; R e B g
but nothing like the numbers in

: the kidneys still more
the lungs, Mhe b : | iy
showed extremely few, just one here an thcre.e 00d of the general circulation

The axillary and cervical chains, the lumbar, iltac, m < .
glands showed extremely few, only one here and there % g:‘;f’;s;;cizn?hm%?\ngl
Thus the plague-bacilli were preseunt in enormons numbers in the ]uen soaci] .
only to a very slight extent in the lymphatic glauds anq remaining organsg
‘ Note.—In some other cases of the pneumonic form of plague, few
bacilli were seen in the bronchial glands and kidneys than ixr th%s i’ns‘za::e? fane

E.—Pracve-Pxeumoxia with Prague-Seproma,

The large Awillary glands: of both sides showed large numbers, and the
smaller glands a few.

Right Supra-trochlear gland contained immense numbers, and the left
extremely few.

Right Popliteal coutained a few, and the left scarcely any,

.The Mesenteric contained very many, presenting almost thé\fff)pearance of
the large inguinal glands.

Thus in this case the plague-baeillus was found in enormous numbers in the
pneumonic patches of the lungs, as well as in nearly all the lymphatic glands
of the body ; whereas the remaining organs showed it to an inconsiderable extent,.

give an account of two further cases which

: K. B., Hindu, 31 years of age, was admitted on February 28rq, 1897, for
| fever and cough, said to be of five days_’ duration. He was extremely ill ang
! there were physical signs of pneumonic patches in the lungs; also enlarged
" » glands could be felt in the groins and axille. His temperature varied between
‘ 103 and 105, delirium set in, and he died on February 26th. Post-morf{:.’_m on
l February 27th, twelve hours after death ; there were no petechi® ou the skin,

Heart.—-Right side dilated, muscle rather soft.

*

c .

!; Lungs.—Much blood-stained, watery fluid in trachea and bronchi, mulc:lé
i general engorgement and eedema of lungs. There were many distinet, soli ‘

pueumonic patches, each surrounded by a well-marked ring of engorgement ;

It will be convenient here to
were of considerable interest.
B 1761=11
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congested and fat globules in the adjoining liver-cells, The liver-substance yvas
F.—Cus op Pracue-Sepriomy, WithH seconpary DEPOSITS IN gy staiged badly and,gscattered through it, the above-mentioned masges were seen,

S. D., Hindu, female, aged 60, was admitteq o :
delirious, was in a very weak condition and haq somg gzﬁg;}i[a‘i‘;}; }S"?inalﬂh? W g:
were felt to be enlarged, but were not painful ; temperature 1’02'8 BS'“ glands
delitious and very ill, and died on March 192th, mpe duration o
unknown. Post-mortem éxamination made two hours aftep death.

Heart.—Some dilatation of right side,

Lungs.—01d thickened pleurd with fipm adhesions oyer |
Some engorgement and hemorrhage in the adhesions, Consider
and cedema of both lungs generally were present. There wag
monia in the early second stage, the size of an egg, beh
apex ; it was irregularly oval in shape, of 4 dusky red
round and marked off from the lung-tissue, as in the ¢
described above.

| The Liver was most peculiar ; it wag g htl ‘ :
| ‘the early nutmeg condit_io,n, and was stuffeq tghrozgﬁg'}l?g?gha;gaﬁon%?sted as in
ed masses In size from pin’s headg to peas. They were: rathep g ellow round.
but not fluid, and there was no area of €ngorgement around th SOIt and friaple
found bqth on the .surfa.ce and throughout the whole Substan em, :
looked like necrotic foci, nece of the liver, They

Spleen, rather large and a Litt]e engorged.

| : Kidneys, senile degeneratiye changes anq 5 little engorge

. Intestines, some general engorgement of ¢ e Stomachg menF. :
distinct petechiz in the mucous membrane of stomal and | and intestines, anq
were no deposits in any of thege organs such 1 Arge intest

the naked eye. The small ones were granular and stained well throughout, byt
the large were breaking down 10 parts and irregularly stained, The small ones
were distinetly rounded and no liver-tissue was seen in them, but some of the
large were less regular in shape and contained some distinet remains of liver-
cells: these were probably two or three adjoining masses which had coalesced.
Speaking generally, the small masses were mostly situated near the portal spaces,
but this could not be said of the larger, as some were as big as two op three
lobules. Under higher power the masses were seer to consist of leucocytes, pus-
cells, granular 'debris and remaing of liver cells, and there appeared to be an
excess of leucocytes in the surrounding capillaries ; in fact the :structure of the
masses resembled that of small early abscesses, .

both lungs, wit},
able engorgement
; one pateh of pney.
Ind and below the right
colour and not distinct]y
ases of plague-pneumongs

Specimens of the liver were also prepared to show the plague-bacilli 4z situ
in the sections ; enormous numbers of them could be seen in the masses and only
a few in the general liver-tissue,

Cultures also were made from the masses, and typieal colonies of the plague-
bacillus grew in abundance. Thus these small necrotic masses resulted from the
growth of the plague-bacillus in innumerable definite areas throughout the whole
liver, and are comparable with the pneumonic patches found in cases of plague.-
pneumonia due to the same cause, This condition of the liver was extremely
rare and wasonly observed in two other cases during the Bombay epidemic, once
by the Austrian and once by the Russian: Plague Commission, No similar con-
dition was ever found in the spleen or kidneys to the best of my belief,

Lung.—Cultures made from the pneumonic patch showed the appearance

PN
o 2

-

Condition of Lymphatic G'lands, Right I not of plague but of Fraenkel’s Pneumococcus; and specimens taken from the
like a walnut, light red and fbrsthe ighos Onégumal, the lowest, Was the laroest patch showed the same pneumococeus under the microscope. Cultures made
of them contained a smal] softening apeq. Were smalley and paler anq ope from the inguinal and axillary glands, from the spleen and from the heart’s blood

all showed the typical growth of Plague. These cultures were made by Professor

Left Inguinal, the low t i
Jft Inguinal, €st was like th Bitter, who has kindly permitted me to make use of hig results,

slightly enlarged and red.

LRight and Left Tliac, the lowest was li :
o, S 1D b r’nuch b andllggl é;n almong, light 1eq and rather

Lumbar, small and nearly normal,
Bronchial, rather large and engorged,
Supra-trochlear right, smal] and normal.jo .1

and pink. , ; “al-looking ; left, slightly
Azillary on both sides were all red ang

a pea to a hazelnut, : engorged
Cervical, like the axillary,
Mesenteric, some looked 3 little en] =

l ) ar ed, f

; normal., Sr o and Pink

I Distribution of thc‘Plague-Bacillus.

!

!

at on the right side and the upper ones

myself in which secondary pneumonia wag found, not due to plague,

G.—CasE or Pracur v A PREGNANT WOMAN. SURVIVAL oF THE FaErus :
DEATH OF THE MOTHER,

large, soft D, R., Hindu woman, 25 years old, was admitted to hospital for child-birth

on 15th April 1897 at 11 p.y, She stated that she was five days short of her

ull term of gestation, that for the past several days she had had fever preceded

by rigors, and that a few hours before admission she felt some pains in the

Bl o o

, and varied ip size from

T D —

» and Some looked On admission she wag examined and found not to be in labour, and the pziins
were thought to be false. She was quite conscious and able to walk ; temperature
102, She stated that she had two children and that her previous confinements

; la : y
able number of well-stained plague-bacillj. “nds, Right 1"9’“""15-A consider- :
were normal.

Left Inguinal—Enormous numbeys ]

on i : ‘ : : .
both sides, fewey Seen in the smajer On 16th morning, temperature 102, no pain in abdomen, slight. pain ang

glands. _ . . ] ’ :
F . : 4 , : . tenderness over right Inguinal region, and some glands could be felt 5 little
f | 1 dR’&{] ht Itiae, a faiv number, and Left lliac many more ; seen best in the large enlarged. Patient had a peculiar drow’sy expression of features, with injection of
bl e conjunctivae, and looked very ill. The femperature remained high and at 4 py

was8 104. © At this hour labour pains commenced. She now complained of Some
pain in both sides of the neck, and the cervieal glands were tender and slightly
enlarged ; also the pain in the right inguinal glands persisted. At 10 p.yy the
patient was very restless ; temperature 105 ; labour was progressing normally

At 10-50 p.x. labour was completed normally. There wags ng unusual haemorrhage.
merely the average lgss of blood. Patient wag much exhausted, tem e
102, pulse 140, respiration 72 per minute, with considerable dyspneea. The

temperature gradually rose ¢ 104, anqd thep <
cardiac failure, ® Was much prostration, dyspneea and

| The Awillary and Cervieal glands showed a few Plague-baill; ; the p:
!{ Supra-trochlear very few aqd the Left Supra-trochlear an enormons nuﬁ;,%}:.f
| Just like the large Left Inguinal glands,

Liver—In the yellow masses described above an enormous number of dis.
tinet plague-bacilli were seen, whereas the liver generally showed only a few,
about as many as in an ordinary case, and far less than in the yellow patches,

Sections of the liver were also examined and presented the following appear-
ance :—The liver was in the early nutmeg condition, the central veins dilated,
with some blood-corpuscles extrayasated around them, the portal vessels also

Fa R




17th, patient died at 7-556 AM, The child was 18 inches in length and
weighed 4 1bs., and although small, it was fully developed. It remained perfectly
well, throve, and after 20 days was sent to a foundling home, When last heard
of on June 1st, it was still jn good health. Tt never g owed the slightest sign of
plague or of any illness whatever.

Post-mortem examination of the mother was m

Body well nourished, no petechim on skin, haemorrh
mortis present.

ade three hours after death,
ges under conjunctivze, rigor

; there were post-mortem clots in the caviti

Vena Cava.—Great engorgement of its coats

the inner coat, giving it a mottled appearance ; th

and many haemorrhages under
vena cava as well,

€36 were seen in the abdominal

Lungs.—TIntense engorgement and cedema ; there was one small round patch
of early pneumonia at the back of the Jeft lung, it was light red and fairly solid,
With recent pleurisy over it, There were small haemorrha.ges under both pleure,

ronchial mucoys membrane much engorged, purple anq swollen ; the tubes
contained frothy watery fluid, but no pus
Liver,—A 1i

ttle large, its substance rather pale and soft anq mu
ment of vessels, -

ch engorge-

ohj

ce, and 2
in the lef ovary. All the geerstive o) and a well m;;.l.‘ked Corpus luteum

Peritoneum,— Considerable engorgemen

s : t and :

retro-peritoneal tissue, mostly in the lumbar reglilonsl.arge haemorrhages in the
Brain.—.—Haemorrhages under geal and b :

cranium ; cerebral membraneg engOrgeg, with p%llll‘ﬁi;hc Periosteum on gyupface of

no excess of fluid in Ventricles ; brain-substanee lookedrgg:::ain brain distinet ;
Lymphatic Qlands. Inguingl

on hoth g
some smaller, engorged, light - sides, some gg large as beans, and

red in coloyy and :
upper ones were flatter and more normal-looking. CBdematous, but some of the

Iliac right side, the lowest was 1ike an almong

» deeply engorged and rather
soft, the upper ones were smaller and paley, Left si 8
and the others smaller, P Bt side, lowest like g large bean, |

Lumbar, rather large and a 1j
- Mesenteric, slightly swollen ang engorged,

Bronchial, of normal size, slightly engorged,

Azillary, in size from hazel-nuts tq p
engorged. ‘

Cervical, as large as hazel-nuts, deeply engorged and cdematous, ang A
with a little heemorrhage into the swrrounding connectiye tisens,

Supra-trochlear, as large aslpeas alxlld Seir.lg}?;ged, s :

e .—Tonsils small, sli engorged, cesq

enmoﬁéilm%gg rgosgféfggrrhages in its walls ;gthez‘je were disltinct p%t:cgﬁ)fm I]:;tilﬁg
sto?na%h, a few in the small intestine, and more in thlela o gﬁdangr (ﬁu?i Soall
these parts being likewise engorged. The sub-maxillary P salivary
glands and the pancreas were slightly engorged. . e
; The Breast looked normal and contained good secretion of normal-loo ing}
milk, and its vessels were rather full of blood.

i illi i 'S were seen in the
Under the microscope plague-bacilli in large number

inguinal, cervical and axillary glands : they were also present in the blood to &
o ]
considerable extent,

ttle engorged,

i
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This account of the pathology of plague is based upon fif

tg complete
autopsies, of which twelve were examples of the Pneumonic type, ections for

three of the cases, and from these the minute anatomy has been

ar i cases, many specimens were prepared to show the distribution
of e, {n All S N hects and cultures were made
. As the results obtained from cultures have
it will be convenient to
e plague-bacillus-
—from the bubo,

of the plague-bacillus in the various parts of the body,
as well in nearly every instance sult
not been stated above in the post-morten descnptlong, !
group them together here. ~By the method of cultivation th
has been isolated from the following organs and secretions ;
and, in septiccemic cases from.plague glands in the various re
case from the inguinal, iliae, axillary and cervical glands) ;_Iro
spleen and kidney ; from the blood and urine. In one inst .
bacillus was proved by Dr. Bitter to be present in the mucus obtained fro
large intestine. In cases of plague-pne_umoma.the Dbacillus
from the sputum during life, from the fluid contained in the tr.

after death, from the pneumonic patches and in several i
_ bronchial glands.

dg ¥ EXIT OF THE PLAGUE-BACILLUS FROM[
whfemciff L THE BODY

.

consideration of the post-mortem appearances it is seen that
mentI;g(llnhzemorrhage are marked features of plague, and further th

e body.
Again in the alimentary system, Petechize are nearly always Present in the
stomach, and as vomiting Is a very constant Symptom of plague, the bacillus
may escape in the vomit ; similarly petechise are generally found jn the colon
and rectum, and hence the bacillus may escape in the foeces.  As for the respira-
tory system, blood may he founq in the alveoli of the lungs in ordinary ecases of
plague, whilst in eases of the Pneumonic type it i invariably present ; besides in
these latter cases the bacillyg 18 present in €normous numbers in the Pueumonic
patches and in the Sputum, and it js extremely probable that plague-pneumonia,
for this Teason plays a0 Important part in s preading the disease, (In the preced-
Ing section the secretiong have been nameqd from whicl the plague-hacillus was
isolated by the method of cultures.) Wity regard to the hubo itself, in certain
cases it Suppurates, and it would seem Possible for the bacillus to escape in the
Pus ; but this was not se, for in several instances where cultures
were made from the PUs, no growth of the plague-bacillus was obtained. It remains
to make g remark about the presence of the bacillus in the blood. In anumber
of earl ¥ plague cases which will be detailed hereafter, cultures were made
from the finger-blood, hut the bacillus could not be isolated from them, in fact
they all remained sterile * Whereas in fatal cases the bacillus eould always bhe
grown from the blood after death, even wlhen the post-mortem was made one
our after death, and in one instance it was grown from the finger-hlogq twenty-

four hours before death. Hen in {

V.—MODE oF ENTRANCE oOF THE PLAGUE-BACILLUS INTO
THE BODY

les, especially the in uinal and axillia
appears probable that the baeill P 5 J g lary
skm—prefcrably of the extremities—ganq thence trave] upwards to t
B 1751—12

gions (e. g. in one
m the lung, liver,
ance the plague-
m the

could be isolated
achea and bronchj
nstances from the

engorge-
at hemop.
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group of lymphatic glands and thus form the bubo. In order to test this theory
a large number of plague cases were examined to see if any primary lesion in
the skin could be discovered through which the bacillus had entered ; and as the
patients mostly belonged to the lower classes, who commonly go bare-footed
and bare-legged, it was usual to find cracks and abrasions about the feet, and
also about the hands, the latter resulting from oceupation. Further, as various
parasitic skin diseases, such as ringworm and iteh, are very eommon amon
these people, it will be seen that there are many opportunities for the Baciils
to enter the body through the skin,

Bearing in mind the analogy of anthrax and syphilis, the skin was examined
to see if any characteristic lesion was similarly present in plague. No such
definite lesion was found, but in certain cases the bacillus was proved 1;0 be
present in a particular lesion on the skin and as in each instance the bubo was
situated in the glands corresponding to the lesion, this place was believed to be
the point of entrance of the bacillus. There was nothing characteristic about the
lesion. It was usually a small otdinary-looking papule on a slightly inflamed
base, with a littlo serum at its apex and partly covered by a sfmby In some
SN hair'w;\slfp?nd igl}'olxlvﬁmg through its centre, and it scemed to bé merefv an
i§1:1(]_.€,L;1;§ﬁ'han ollicie whieh had been scratched. These cases will now be given

B., Hindu man, aged 40, came to hospital on 5th O 3
days ago he was seized with fever and I;hortly after e e

swelling in the left axilla. On admission he looked {rer‘;agﬁs tf}(;l:nflilzau} 1{\(1’1‘;1
and there was a large bubo in the loft axilla. On the Ty t'It)}(l:’r'dl‘:{Lf .
arm near the wrist there was a small papule the size of a ez(; iplct ﬁ.m-'..
growing through it ; it was slightly red at the base, contained Iz)t litt‘l‘ ia' ‘a dl;
the apex and was partly eovered by a scabh. Tt Was not painful le skl
knew nothing about it; there w » and the patient

ere 1no inflamed 1 : : : :
Cultivations were made from the ymphatics leading from it.

C Serum squeezed from the' P
growth of plague was obtained. Part of the eulture lg:sl?nli);gglle ,igit:lodaar?tp:;rii

the rat died of plague after 60 hours. On the same date, 5 _
» made from the finger blood, Wiy ate, 5th Optober, cultures
gtf%&rﬁfel‘. g » but all remaineq sterile. This man died on
N. 8., Hindw man, aged 28, came to hospi : '
was a large bubo in the vertical set of the rigﬁtﬂn{jﬁgﬁbﬁ{a 132, 1896. There
had been ill three days. There were many old cr?\cks and ili1 fp e a3
feet and toes, the skin being thick and horny, and some s‘cr'\t : ssures about the
legs. On the outer §urface of th9 right calf there was a ;htr Ltllnarkg, on both
matous portion of skin about one inc¢h long, and on it therio gatly raised cede-
the size of a large pin’s head. From the bleb some thin serw Was a small bleb,
Cultures were made from the fluidin the bleb and from the ﬁll was squeezed out.
growth of the plague-bacillus was ultimately obtaineq nger blood, A pure

the cultures of the blood remained sterile. from the bleb, whereas

In this cag 2
give no history of the cedematous pateh on the leg, and tﬁet;;o’\ :al;e I&atl,:zpt icoxi1t1d
in in it.

N., Hindu man, aged 30 years, was admitted on Maral: . d
bubo at the back part of the right axilla. e had begf:mff?tfvrg’alsw’ with a
back, near the angle of the right scapula, there was g papule, tl ays. On the
on a slichtly-reddened base and partly scabbed over ; it log keg si{;
which had been scratched. Cultures were made from s et s1
this papule and from the finger-blood; a pure growth of the pl
was ultimately obtained from the papule, but the cultures of th
remained sterile, :

o
o

ke a pimple

e finger-blood

P., Hindu boy, aged 16, admitted on October 26th, 1896.
several of the oblique inghinal glands were enla: ged to the size of walnuts, angd
painfu]. There was a small unopened papule on the glands penis exactly 1’11 the
dorsal middle line ; its apex contained a little pus and serum.

at all like a chancre, and the boy said he knew nothing about it
made from the papule and from the finger-blood.

the rat died of plague. Cultures of the finger-blood remained sterile. This
patient recovered,

e of a pea,

queezed from §
ague-bhacillus

n either side

It did not look
. Cultures wepe
From the former a pure
growth of plague was ultimately obtained, This was injected into a rat, an¢

some of them might be due to p
absence of buboes.
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As confirmatory of the above observations, I may quote as follows from
“ A report on the Epidemic of Bubonic Plague at Hong-Kong in the year 1896 **
by Staff Surgeon Wilm of the Imperial German Navy :(—“ As regards infection
through thebskin, two incontestible cases were obsqrved in the epidemic .of 1_894,.
Two Japanese physicians were infected, while making post-mortem examinations,
and were attacked a few days later by plague. They had axillary buboes
and lymphangitis of the arm, which spread upwards from the small inflamed
wounds of the fingers,

The above are the four cases in which the plague-bacillus was found in a
certain fleﬁnite situation on the skin, and this place was believed to be the seat
of inoculation of the disease; moreover, in each instance the 'eo_rrespondmg
proximal glands formed the bubo, and there was nothmg characteristic about the
skin lesion, It looked like an ordinary piraple which had been rubbed or
scratched, and no local reaction had occurred in it, due to the presence of the
bacillus ',also it was not painful and the patient was unaware of its existence.
It may be stated here that in a large number of other patients small papules or
abrasions were similarly examined, but the plague-bacillus was not proved to be
present. Thus, in one instance a man had acne extensively on the face anfi a hu})lz
in the loft cervical region ; in another, three small scabbed wounds on t ebng :
foot with a bubo in the vertical right inguinal glands;in a third, a number o
papules on the left arm with a left axillary bubo, and other ﬁaies qzﬂldabz gu:;ﬁicfé

i i ut wi o
Some of the papules were esamined in these cases, A
i ains to be noticed ; it may be objecte i a
;?zgeltz;lreﬁdl;oilg : tﬁf:l blood, it could pass with the si?.:um ‘1into :L %)Iaplgzl sgh%;ezfg
not the ;
situated, and its presence there would be the result, anth o e
di ’ »ainst this view there arve the facts, Ist, that 1 :
cal.zz"sl,s ?Whifhugv:%;l;]lsl early, the bacillus couldlnot be:l ;soiat&ltfgn; 1:'11;31 l})ell?%(fl 7
: that it was found in the papule; and 2nd, taa .
S sl olr S 1y i s th bl v i
i ing bubo, but the bac 7
not only on the limb corresponding to the bubo, ¢ Sefdingua
. in three early cases of inguinal bubo, a small '
angge;ﬁ‘e c}?e]sstc: iﬁlt ::he plag{le—bacillus could not be isolated from thfz contain-
ed serum. : : R
: ion drawn is, that the bacillus of plague can enter the body
throurlolllleaczfi?llilf:olgs(ic;s‘;rllll the skin, that it produces no local rqactlonl ab dthe seat
of ino?:ulation, and that the bubo is formed at the nearest proximal glands.

i i i as found post-mortem that
With regard to infection by food, no evidence was o t
the bac]illus l?ad entered through the stomach or intestines ; but cﬁse;i of 0({3;1 v1‘:3a1
bubo might have resulted from infection through abrasions on the lips, tongue
or tonsils.

, i : i idence of the path of

As for the cases of primary plague-pneumonia, no €vi 5t

infection was found, bug the bacillus was thought to have entered by the respira
tory tract, as its growth had mainly oceurred in the lungs.

Arrenpix A.

On the clinical aspect of Plague-Pneumonia,

When plague appeared in Bombay, and as the disease developed, one was
struck by the following facts :—First, in all published accounts of th_e dlsgasg,
although the ordinary phase of the malady, viz. plague with buboes, 1s prinei-
pally described, still mention is always made of another and more fatal form
without buboes ; whereas here in Bombay it seemed as if the bubonic form were
alone appearing, for at the beginning one saw no examples of the other form,
Then one observed that coincidently with the inereased death-rate due to plague,
there was a large and unexplained inerease assigned to remittent fever and
respiratory diseases. Week by week as the plague mortality inereased, so did
that under these two headings, and though it was possible that all these Were

cases of known but concealed plague, still one could not help suspecting that

lague which was not diagnosed because of t
So I resolved to examine the hodies of a]l hospital patien?;g
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who had died of fever, pneumonia op any acute illness, to see if there were evid-
ence that any of them had really die

of plague. And at the end of December
1 met with a case which had been diagncsed ag broncho-pneumonia, but which
turned out to be one of plague aﬁ‘ecting the lungs, without causing any marked
enlargement of the lymphatic glands—a case, in fact, of plague-pneamonia ; and
as this post-mortem is exactly like

.1X€ many others that I haye since made, and is
typical of the disease, T will give
B. L., Hindu, male,

afew notes of it,

25 years old, admitted for fever and cough, December
26th, 1896, under Dr., . He said he had been ill for about seven days. He
had symptoms in the chest whi iagnosis of broneho-pneumonia
bem_g made. No lymphatic glands were found to be enlarged or painful, and a
speclmenH of bloo% taken by Dr, -bacilli under the micro-
soope. He coughed up ah stained flu; he night of
the 27th, and died at 3 4. S o ey

Post-

8. shewed no plague
out two ounces of blood-
M. on December 28th.

mortem on Decemher 28th, seven houps after death,

gorgement and ®dema, with sero-sanguineous
il N0 pus; and the wsual appearances of acute
bronchitis were absent, There was one smg]] Pueumonic pateh, the size of a
walnut, in the early second stage, situated g little Iy ;

1 el th y he front
of the right lung, and two similar but sm St ar-3PeX on the fror

frothy flnid in the bronchi, hut

aller patches at about the same part of

the left lung, Thege patehes stood out a little £ 1o -] icht

%,‘re{ in colour, airless friable and i tors g o S¥face and w e
ar

a0k In water ; and eagl Was surr
ring of engorged lung in the fp | i

what large, red and soft .

Cultures were madag on agar-agar from the i
, neumo o on, and
ultimately a pure growth of the plggue-bacﬂlus gvas (r)rﬁt:ife(]iua%;nglzlﬁl.een, =
Microscope,~The Pneumonic pateheg iy both st :

o ’ ages .
number of Plague-bacilli, and the rest of the lung showed : Ill:;vg? nztlnml])gn'l eltllslg
left supra-trochlear and the left femora] glands shewed a fajp number, and all
the other glands extremely fey , the spleen ang blood also showeq g few.

So this was a case of plague, in wh
to disease of the lungs

; ich during life all the symptoms pointed
» and in whiel there were n id : GF Oh.
largement, whilst aftep death there was e e K g ondular en

clear proof of enormous growt ague-
baeilli in the lungs, and of only very slight; gFl)'owth in the lympbha?tic léﬁfnpdlsq.bue
I have made up to the present twelve post-mortems on such cages
senting appearances similar to the above ; and | may add that q]) the
were brought to hospital by their friends, Supposed to be sufferin
and fever, and, as far as I know, they were uite unaware of the
disease. [ have also to say that in nearly all the otlep gases the fluid fropy, the
trachea or bronchical tubes has also heen examined ; it shows an immenge num-
ber of plague-bacilli, and cultures of plague can always be obtaineq from it
With regard to the clinjeal symptoms of these oases, it fel] to me to attenq on
the late Dr. Manser, and as he

died of this form of plague, I will mention g few
facts about his case, He was 1 his usual health on January 2nd, anq had g
sudden rigor in the morning and felt feyer coming on, During the day a bad

headache developed, he felt nausea and vomited severa] times, and he had pains
and a tired feeling in his limbs; Lis tongue remained clean and moist, and his
skin was slightly moist, At 2 P, temperature 1034, pulse 116, respiration 25,
and there were but slight variations during the day, On J anuary 3rd, had pass-

ed a bad night and felt worse, and all the symptoms persisted, except the aching
in the limbs, and he fels very ill,

g from couglh
nature of the

9

The temporature remained between 1035 and !/
104°5, pulse about 110, and respirations about 23 throughout the day. During |
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i he lower part of the left axilla just under
the afterl.:tom; 1113 fﬁ?tsgﬁgfe%fsl I?f) élandular eIr)ﬂargement or pain in the glail;nds
B (;) J nuary 4th, had passed a bad night and felt very ill, tein_pgra, urg
éllf)ly-‘fhe:el. 1113 :espiratiou 25, tongue still moist, with a little fur bl% 11_1n, aglle

§ b,dpu S%out the lips or teeth; the other symptoms as before.ﬂ '(llu’slxlightly
npvi(t):rhesba gan to cough and brought up some watery sero-mucous d_lflfluéed gnow
lr)lig d ti?w:ccl’ 5,nd the ;ain remained in the same place, only mqr: S(l) oy could’
bei (:o-felt? ov’er an area of a square inch, At this part smlasle II)no;lseard 2 Bl
o Ihgatd gt earlyfpr;leuﬁzniaégg %t%leiyoiggﬁ 3p;eaied to bJe normal,
g}sled%gfthcelaivﬁlgﬁatgg Ig‘izglccl)s.t %atie%t considere?d that he had pneumonia, but
the symptoils were not like ordinary pneumonia.

: ndition of the tongue and mouth different,
he R e ?lnssetn‘gef S;E;;zﬁg(fgieccgispmportiop of pulse andd ;izglm%gaﬁg
?;hzrs ﬁfslﬁowai Ixiot at all like rusty sputum ; for it was }?l?:esagum than mucus,
with Ehe slightest cough, it was watery, looking mofm there was the striking
and it was gslightly pink, not rusty yellow a all. (f);hfm could be explained
fact that the patient's generald_c Ongéti(;gsms fagOWf 1'esia,micned the sputum under
Eﬁ' the small amozgfi Oifoﬂixndgit 1sfetilll o? bacilli looking like tli)oseil 1OfS I;%Z%%%t :illllf}
1 nzuscroscoperd from which a pure growth of the plague—h 'act Irln SEAte e
g&ﬂ tu}ﬁﬁﬁ?ﬁf a?:ld 5th, patient b(zgamﬁ s;eniglzlgos?(;;’s"ef,“s‘: 3 thee IIz;oist sounds
. ) is expectoration bec y irati
ﬁalneid al‘)(f 3 ]1? i, li?gell'n:r:a,P as well as slightly a‘t thed 1;255?? ,azal%erzjlt)ilrl:ﬁgit
ini;iaéggltoog:ﬁe and then to 45, and the pulse t0 120 an g :
b

died early on January 6th.

i tunately
There is also the case of the nurse who attended hlrpﬁ ;Viloth‘;ni‘;zgljig 03f'
died of ere'ls'ﬁilaioform of plague. In brief she _becar;e la,r 8th. She rap: dly
of a simi ‘ toms of pneumonia on January 8th. -
January 7th, and showed s}’m}ioth but her sputum was not nearly so profuse
ecame worse and died on the bona of exhaunbion Gaos N much earlier, She
as in the former c]z;.lse, and; SY‘:‘EDI argement whatever, and bactemololgiqqallyh.h?r
also had no glandular pain or es were met with in which,
d above. Other cas s
ig)pu'fluum ‘ivaacrs exac’zlg'n?sn(%:s?l'llgfe x:as also general enla?gl']emeir;llfeof rf(}:ue mg(}g;;di; =
szf{l,’l;:.gapﬁggﬁ?a; and cl’inicall{ it was nfé)l;;lélo xfclila,a:y elgre:hat tlll)e o ik
: dular enlargemen & .
shewed sl in the-glands. and ater on 1 16 iy P e SR,
latter recovered, the former y{)erle Iﬁggglyfo;aigtiymeac:sés the presence of blpod
if Etalmy: ?r?alxl-]zse(%) ‘%i’étﬁii‘fiinﬁ‘ i i mpdferattie r e;l:ll&nﬁ%;%l ;lu?;lg’@;
: ectiou
These pneumonic forms of plague are'li}gh.lg tﬂ;se cases the patient’s sputum
large share in the spread of the dlsl(:;isrz > ch>r tlhe plague-bacillus, and as there is
; e ; e cu Sy
iiaiii“iléaﬁi 'eie?ﬁ:ée;gn%mof the cases = got;ﬁo{g}fgszﬁnﬁ rgizglill: tzﬁeagf,
. he patients’ friends, : S :
e i
variety of plague has been in the present epidemic, but :d e eMoreover it seem?:
to show fhat a considerable number of cases haYe Fqcl_lrl;) . . gns migil ¢ eséa ::
likely that a ship’s passenger suffering from this : ordmt 1 agd at his destip at'P
detection by sanitary officers, and might be permitte 26 a centre of infeotiop
as though he were the subject of simple pneumonia ; an 000 ths e Ctlon
for the spread of plague would be established. With 0 Lo =8 Herature
! % find a published description of this
on this subject, I have not been able to P! £ of S
variety of plague ; but an allusion to it is. made in the accounts ¢ the Palj

epidemic of 1836, and it is stated that the Astrakhan outbreak of 1877 was
first regarded as croupous pneumonia or as txphus complicated by Pneumonis, .
from the reports on the Hongkong epidemic it appears that plague-pneumonia

is to add: the usual definiti

did not ocour there, There is just th on of plague
in works on medicine is— A specific fever attended by bubo of the inguinal op
other glands,”” but it is clear that such a fopm of words does noft include gl
varieties of the diseage, (This paper was read before 3

: . meeting of the B
Medical and Physical Society on April 2nd, 1897.) 5 ombay
B1751—13
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Arpexnix B,

On the occurrence of involution forms of the Plague Bacillus
in the human body.

In January last Mons, Haffkine shewed me involution forms of the bacillus
which he had found in a rabbit dead of plague, and he suggested that I should
examine human bodies to see if similar forms could be found. Accordingly in
many instances a large number of lymphatic glands and other organs were
examined and involution forms were frequently present. The forms seen were
mostly of the rounded or swollen oval shape, and always stained more faiutly
than the young early bacilli. This investigation was made for the followiny
reason. In cultures of plague, as the culture hecomes old, involution forms

begin to appear, and the older the culture, within limits, the more distinct are
the involution forms. 8o it was thought possible that a similar condition of
affairs might be found in the human body, and that most involution forms would
be present in that part where the bacilli had been longest situated, that is,
where they had first begun to grow: thus, in a case of plague-septiceemia, for
example, if most involutions were found in some particular gland, one might
infer that the bacilli had first infected and grown in this gland. The enqu?ry,
however, did not bear out this theory, for it was found that the involution
forms bad a dirgc’c reference to the period after death at which the autopsy
was made, and in fact they appeared to be a post-mortem change. Thus, in

autopsies made between one and five hours after death, the plague-bacili always

shewed a distinet well-stained normal form; in those made between five and
ten hours after death” earl

urs _ y involution forms were seen, rounded in shape and
less distinctly stained ; whereas in the few post-mortems made more than ten
hours after death Jnyolution forms were plainly seen of rounded and oval shapes
and still more faintly stained. T may also be noted that in cases of plague-
septiczemia some glands shewed more involution forms than others, but the
variations followed no rule, and no conclusions could be deduced from them.

ArreNpix C,
Case of Plague with a Carbuncle,

R. B., Hindu, aged 80, admitted on 24th December - e,
There is a large mass locking like a carbuncle situated 0vt§9%i120ﬁl;11;%i0\ ?Bailllﬁ
Wnil foparas i 'y ight axilla ; it is round, four inches in dianleterpaﬁd héﬁ an

I inch above J.Ghe skin 1‘?"61' It _has a red ulcerated surface with beads of reddilsh
i o fexudmg S B Various points, and there is no gkin remainine on it.
£ Abicre 5 a:Intgo=pinks of glar_lds I the right axilla with effusion around them
311 the whole filling out the axilla and having the usual appearance of 1 ue:
| bubo ; glands can also be felt in the left axilla an i

, d both groins, but they are
only a little enlarged and are not buboes. Patient tates - : °y
mass began ﬁfteencdays ago as a small boil or siotes that the ulcerated

. . R e im le; S0 3 . \
was applied to it, and then it increased and rp . me native ointment

|
|

14! U, : eached its % Rour
+ days before admission he felt a painful swelling in the r?gﬁli;e:;?lt{au\z\iichl %‘:s

‘ since increased to its present condition, and during this time he says he has had
1if4 high fever.

114 Cultures were made from the bubo in the ri
3 of plague was obtained from them,

o 3 This patient was very ill and there was no means of ag
¢ of the history he gave. Butif it was true that the first symptoms of plague
had shown themselves in the formation of the right axillary bubo four days§

before admission, it seemed likely that infection had occurred through the
carbuncle.

I have to express my thanks to Professor Bitter, Director of the Institute
of Hygiene, Cairo, to Mons. Haffkine, C.I.E., and to Mr, Hankin for assistance
in this research ; and also to Dr, A, C, Viegas for showing me cases of plague i
immediately after he had discovered the esistence of the disease in Bombay in}

- September 1896, .

L. F. CHILDE, Surgeon-Captain, I, M, S,
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III.—SUMMARY OF WORK CARRIED ON BY Mgz, HANKIN,

Mr, Hankin has carried out a long series of researches on the action of dis-
infectants on the microbe -of bubonic plague. He finds that it is somewhat
resistant to the action of carbolic acid. Both phenyle, lysol and izal appear to
have a more energetic action. Phenyle and lysol, however, were found not to
exert a marked bactericidal action on a cowdung floor. Naphthaline was found
to have no action on the plague micro{be.lk ?he p]ague nn?rﬁbe Was:tf_'ouud to tIlge

e o tion of alkalies, and especially sensitive to the
Con‘lparat.ne:ly ;esis:,tant t:ga%(heo?:ani‘c acids a.ppéar to destroy it readily. It is
action of acids. Mg = hours in acid urine. * Milk, so soon as
how usually able to exist for some hours ;
nowever usually i 4 to have acquired the power of destroy-
S S e S reac‘gtmn"dappeaxﬁturaﬂy still more active, and Mr. Han-
ing the wicrobe. ¢ IEoREEMEEaEh be used as a cheap disinfectant against
£ Sulphlfllrllc a(;l;ong;g?vgs fiund to be resistant to the action of

- i m s
:?gl}zliigéuz::;?;ho;d selnesitive to the actioz ofl oildISI%goi%e;l:s% Sgghp::nlfaeg-
PRI ide of lime. A solution o 80s
tash or chloride o

g:g;%znige ?)iag}(; in 50,000 parts of water appears to be ct'& Pfilz'le })iﬁa(rllﬁg:yelz-g:

the p]ao'uepmicrobe in five minutestundetggi n%(::idlzlsogsgisi sEin except‘in
i 's substance is not recomine .

perlm.ents,’h'bltllttltlgismay be reason for thinking that wate;‘hhztst}?:egc éiti*{i‘?teo(}'
Easeslm W 113 1o of infected clothes, &e. It was shown atl ol dy b
y t}‘? s sancanate in destroying microbes may be g{'e’z ¥ o re : ¥
plotas.alu-n.x pet;_ - S;gl‘l all quantity of sulphuric acid, but 'th‘cal mix ulzeti}s nb Eaco.n%
s addlth}l ot under special conditions, M. Hankin 1§§l.IS.S65 aenteiagm%; 1?
m_ended excep f the sensitiveness of the mlcrol?e to oxidising agents on the
his observation © 81 o of combating the infection by means of vegtﬂatxon,
generally advocated rl<)) I?ably e OF p.roducing oxidation Ender the :inﬂuepce
which, he shows, 15 P vios of observations was made in houses undergoing
of air and light. A se btained throwing doubt on the utility of sulphur

disinfection, Results were © f destroying the microbe, Mr. Han-

: : means o ; :
iumigation :llglzhégil‘z?;g:ﬁ;g f?l?a{? the only substance capable of satisfactorily
in comes to th

in_ com o f
disinfecting a COWdllf? und to be w

o i in an acid solution. Sublimate in a
- ovF Suilﬁ:g:;teaction on the microbes present. As
neutral solution was 0(1 S o b treating courtyards, passages and drains,
an after—t_reatment ands culphuric acid in & strel}gth of 1 in 250, whmh solution
My, Hankin recommends £ 1[;hal‘1 that of other disinfectants in common use. It
he shows to be far cheaper treated places for some time unfitted to act as

is likely that this will make the he latter is shown to be destrayed within 5

& .nicgus lfor &thsihﬁiiz?b&’ fﬁ; tstrené,-rth of 1 in 1429. Another method of
minutes by

i : “Hankin is by covering them with alayer of
diSinfGCt‘i ug_ﬁoozs 1}1‘1“1333 1%?122%\??)7 i]ﬁ[:hes thick, \_Vhich is then set, on ﬁl‘e_- 1t was
combustible ma eréa atment is far more efficacious than the use of ordinary dis-
shown that this Ee, t is pointed out the risk of fire may prevent the wide
mfeqtan'ts. _Thoug {I:hO d in towns, it may find application in _the treatment of
ap )llgcatilotn.of sthfhﬁe s supposed to be infected, and which are commonly
pu 1¢ latrine 4

built of incombustible materials.

i .o carried out a series of experiments on the asserted

Rt Ha?];imdillllif tilllebobliéll)onic microbe in the earth of infected houses, He
possibility 0d lllar S b of specim_eHS byought from plapes in which man
has exalmldne‘ eeﬁtﬁ’ succumbed to the infection without finding the microbe iy
people ha }i?oh one probable exception. The search has been carried out b
ggercﬁsi,l :tho ds, including one communicated to him by Professor Calmette,
.which method appears to have A gmployed o Profes§ or. Yersi in
Hong Kong, and which led him to positive results. In Mr, Hankin’s hands no
such_results were obtained, thus throwing doubt on the statement that the
microbe can be readily found in the soil of infected houses, at any rate hy
existing methods.

The only case in which a microbe probably "identical w
was meb with was in some salt water in a field near Siwri,
epidemic was presentin the place, Some of this water w
On its death a microbe was isolated from its org

ith that of plague
at the time that the
as 1jected into a mouge,
ans, which resembled that of
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plague in most respects, but which differed from it in the rapidity with which it
tormed involution forms on agaragar. Mr, Hankin found that the plague mic-
robe could be changed into a microbe having these aberrant characters by culti-
vation on agaragar containing three or fou

r )
the microbe from Siwri was Eathogenic &5 per cent. of salt, and that further

e d a rabbit that had not b
by Haffkine’s plague vaccin, but had no effect on a rabbit jsahaléOhadeebr(l—“:epnr C;t)ectr(:)(}
tected. Consequently it was supposed that this microbe .

altered by its sojourn in salt water, This obge was the plague microbe

: s AT rvation has led to the discover
of a rapid method of identifyine the pl ] i ot y
agar containing a .certain ypeientag: g(:}esgn];crobe by its eultivation on agar-

& . It has heen
by Surgeon-Captains James and Thomson under Mr, Hankin,?;;gziv?gglged out
Mr. Hankin has investigated the relation o :
. : msects t | inati

cg the disease. He has found the mierobe in bugs fromsth: igfl'e t(_hsser]n)n'natmn

ospital. He has also found it ; ectious Diseases
0{ pl&g}le{: t"A 1€1>ng series of experimen
plague miection long, and furth . -1 e
B Tooalitice %;hich :;tselil :};? ;1(;)1; tgace of infection is present in ants

insects cannot be regarded as important ageneﬁgnf g recently, - Hence these
Bxperiments were carried out on g

or the spread of the disecase.
: ifferent kinds of grai .
of export, They were infected witl, 11 icrobes s 8nd other articles
3 4 ¢ agu :
;21;3;?2(1{18;“ (iAgnsjE:;t&% 11_1t<:rvals extracts 0 sgec?r:lc:;)s}) fﬁ‘ tgg ig;ec?:ingm?lﬁe rer:t
e : nto mice, 3 . n were
tion usually died out withiy 4 égeﬁ By this means it was found that the infec-

. d Bl nd t
might in exceptional cases survive f::l?7 :;) 1The possibility was indicated that it

« Mr. Hankin points ¢ o5 28 13 days, but .Of this no definite

ut t ;
arked acid reacti i hat:, grain, when it hecomes rotten,

: roduction of various
: rn Eﬁeﬁf‘fﬁh){drat_es. He has found ghax;agggh
T i dtha.gj hth X mticrobe iy onic lgxzirlcl)be. Hence{,) it is difficult to
assumed. e matter wa g LeE > as be nt

while woskin T Tht Har?k?ut to an experimental tast by en frequently

: : n’s la ViR r. Srinivasa Rao
always dies out in rotten grai borator) :

I within 2 to 94 hlogu‘;&s found that the microbe : = . "“ BT
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