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Anything like a full or comprehensive disecussion of thg above
points would take up much more time than is at my disposal,
besides entailing too great a tax upon your indulgence. I shall
therefore content myself with a brief review of so much as bears

npon our principal topic.
1.—THE METHOD OF INVASION IN PLAGUE.

Even in the early days of plague at Bombay, clinical observ-
ation tended to show that the channel by which the bacillus
estis gained entrance into the system was through the skin.
areful search for any visible points of infection gave negative results
except in about 8-10 % of cases, where pustules, phlyctenules and
bulle were found. Their significance,—as to whether they were
the original source of the infection or ifs after effects,*—could not
then be positively determined. And as their incidence was 8o infre-
quent, any positive conclusion about their rel ationship to the
disease was then out of the question’.

The observations of the Russian Plague Commission (1897-
1898), however, demonstrated that plague could be induced in
monkeys by subcutaneous injections of cultures without leaving
any trace at the point of infection; our failure in detecting the
same in the human being was thus explained. Further light npon
the subject was thrown by the clinical study of a special type of
plague, where the effects of the invasion being almost wholly con-
fined to the skin, the progress of the affection could be watched by
the naked eye from day to day. I described, for the first time, this
type under the name of “ Cellulo-Cntaneous Plague’ in a paper
that I read by invitation before the Medical and Physical Sociefy of
Bombay in 1900°. I brought forward sufficient evidence, bacteriolog-
ical and clinical, to entitle it to be recognised as a distinct and ab
the same time the most benign type of plague. The above and other
evidence derived from bacteriological examination of the contents
of the cutaneous manifestations abovenamed strengthened the con-
vietion among many workers that infection in plague took place
through the skin® “ Almost all observers are agreed "—says Major
Lamb in the recently published volume on the Etiology and Epid-
emiology of Plague' —* that as far as the common forms of the
disease are concerned, man becomes infected through the skin, the \
primary bubo developing in the gland in connection with the lym-
phatics which drain the area of skin through which the plague :
bacilli gain entrance.” And that the agent concerned in causing i

* In many instances they esca i i i i
pe notice being very minute in the early stages
and when fully developed have been mistaken for after-effects. i
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the infection, is the rat flea, has been conclusively demonstrated
by the extensive series of most elaborate, ingenious and painstaking
experiments conducted by the Plague Research Commission. I
would refer you to their published reports in the Journal of

Hygiene®.

The actual process by which infection is brought about is thus
summarised by Lamb :—

“ After careful counsideration of all the available evidence
bearing on the subject, the Commission were of opinion that it
pointed to the conclusion that the bacilli after multiplying in the
stomach of the rat lea—Pulex Cheopis—Ileave its body with the
fieces, and then become injected into the healthy animal either by
being carried in by the pricker or by being rubbed into the pricker
wounds.” The flea while sucking has the habit of squirting blood
per anum. Wounds made by the pricker afford a sufficient avenue
for the entrance of the bacilli even when no rubbing is resorted to.
It is also possible for infection to take place by contaminated
mouth parts or by regurgitation from the stomach. Infection by
the eating of infected fleas and by infected saliva can be almost
certainly excluded. “ The chances of an animal contracting
plague after being bitten by a single infected flea are remote.”
The method of invasion in plague in the case of the bubonic and
cellulo-cutaneous types is thus explained.

It has been assumed that in septicemic plague there
is direct infection of the blood. There is however just the pos-
gibility, that it might not be always so, as in some instances,
whilst the most careful search during life has failed to elicit
any evidence of glandular enlargement, the autopsy has re-
vealed bunches of very tiny buboes too deep-seated to be felt,
in the axilla and other parts. That can only occur when the
lymphatic glands having throngh some inexplicable cause, failed
to arrest the bacilli in their progress, the latter gain an easy
entrance into the blood and produce septicemia. Under such
circumstances errors are liable in diagnosis ; a case of the bubonie
type with secondary septicemia is thus likely to be mistaken for
primary septiczemic plague. Many observers have noted the pre-
sence of very minute buboes in some of the most virnlent and fatal
cases of plague, and such undoubtedly are of this nature.

Infection in pneumonic plague is contracted by inhalation—
especially of the Ena spray of the sputum teeming with the bacilli.
I would however venture to ask whether it is the only possible
channel ? The apparent primary pneumonia might be but a
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swollen and tender gland that we now recognise as a bubo. Its
blood and lymphatic supply becomes considerably inereased in
order to cope with the demand, the vessels becoming dilated and
engorged. The bacilli enormously multiply and at the same time
disintegrate ; and it is to the liberation of the toxin through
this disintegration that we owe all the symptoms of the affec-
fion. During the period of incubation, no marked symptoms are
usually apparent, but no sooner the toxin begins to exert its
baneful influence, the whole chain of clitical phenomena comes
into view., And here if is, that we recognise the essential difference
between an Infoxicalion Disease like diphtheria, wherein the toxin
excreted by the microbes as a metabolic product, is free and there-
fore capable of easy neutralisation, and plague, wherein the toxin is
an endo-toxin, confined within the bacterial cell, and necessitating
its disintegration before it could be set free and acted upon.

The primary bubo where the attack raged, is seen to be engorged,
and becomes, in that expressive German term, “ blood-full ; ”* the
toxin acting locally upon the medulla causes hmmﬂrrhageﬂ 'within
its substance, followed by several foci of necrosis which
progress until the entire gland becomes involved. 'The mischief
however does not confine itself to this primary bubo ; numerous
other glands in the neighbourhood become infected and a conglo-
meration of such is the usual result. The infection then spreads
further along the lymph channels as shown by the infection e.g.,
in the case of femoral buboes, of the inguinal, the superficial
and the deep iliac as also the glands along the course of the
abdominal vessels and the mesentric glands. In other cases, not
so frequent, the infection fravels downwards involving the whole
femoral chain, the popliteal glands and glands in fhe calf upto the
ankle. In the upper extremity, the axillary becomes infected, and
then the brachial and epi-trochlear glands share the same fate.
In the neck, the infection involves the parotfid, the submaxillary,
anterior and posterior cervical, pre-auricular, and occipetal, sub-
lingual and supra-hyodean through extension from the primary
cervical or parotid buboes. The buboes are usually surrounded
by peri-glandular ®edema or infiltration, generally serous or sero-
sanguinous, and at times h;emarrha,glu or gelatinous. Further,
direct communication becomes established between the buboes on
the one hand, and arterial and venous channels on the other,
giving rise fo septiceemia with all its attendant evils*”’. Such fhen
is the development of the bubonic type of plague.

Now let us see what occurs among those 8-10 % of cases 1n
whom some visible point of infection is apparent. It appears as
(a) a nodule slightly incurved at the apex; at first hard, but
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ntly surmounted by a tiny vesicle and is called a phlycte-
il:ﬁziq(u {e;} ifysaau later, it hfﬂ become converted into a pustule: (¢)
spherical bulle having clear cut margins, with Serous, Or Sero-
sanious contents and lastly (4) umbilicated bulle, with a central
core suspended from the under surface of the umbilication and
attached to the base, with similar contents. Almost pure
cultures of the bacillus pestis have been obtained from any
of the above, when examined before the contents had become
purulent. These cutaneous manifestations precede the symp-
toms by three to five days. It is often possible to trace the
infection from them along the course of the lymph channels,
and thus to establish a direct relation between them and
the primary bubo. The contents of the phlyctenules and even
some bulle become purulent and if evacuated, the sore left heals
rapidly under ordinary treatment. In the case of umbilicated
bulle, a different course is to be noticed. If the bulla is out
open or bursts of itself and the central core removed, its point
of attachment to the base, appears as a small dark spot.
It gradually increases in size until the whole of its base
is encroached upon, and obliterated by a dark scab. This
continues to spread at the circumference from day to day,
until a period is reached when the medium suitable for the
further mulfiplication of the baecillus pestis becoming exhaust-
ed, a line of demarcation appears. The scab assumes a dark
greenish hue, feels cold to the touch, is almost hard and
leathery and depressed in the centre, as if firmly bound down
to the tissues underneath. Its spreading margin, somewhat
higher, is conterminous with the surrounding skin which
becomes converted into a hard and angry areola studded
with minute vesicles. If a little fluid be examined from the margin
1t invariably shows a pure culture of the bacillus pestis. The des-

bructive process, if limited, becomes a comparatively benign form

of plague to which, I have applied the term “ Cellulo-Cutaneous

Plague.” * The buboes, if present—they are not invariably so—

are secondary ; and although owing to the slowness of the process,
the course of the disease is prolonged from two to three weeks
instead of the normal period of 8 to 10 days in all unecom-
plicated cases of bubonic plague, the recovery rate is higher.
Should the necrosis become extensive, as in some cases it does,

Involving as much as 60 to 90 square inches of the body surface, the

infection becomes generalised and the patient succumbs through
septm_:emla,.’r Once the line of demarcation has formed, it is not

" Otherwise called carbuncles and hitherto assumed to be a complication of
plague ; also known as pest necroscs. :

t Itisalso possible for septicemia to occur through the original bulla, before
necrosis developes, as in case No. 129 of 1908, at the Maratha Hospital.

e
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difficult to remove the entire slough en masse leaving behind a
sauncershaped depression in the subcutaneous tissue (ofien exposin
the deep fascia and muscles) of gradually increasing depth from the
‘periphery to the centre, filled with shreds of necrosed tissue, pns and
Eluud ;it gradually assumes a healthy aspect under appropriate treat-
ment. Such necroses have been observed on the sealp, neck, face,
back, chest, arm and forearm, the abdominal wall, lumbar and
gluteal regions, over the mammary gland, the vulva and on the
serotum, the thigh, leg and foot, in fact whenever such umbilicated
blisters might be situated. Instead of the necrosis bein
primary, we occasionally come across cases, where the bubo rapidly
comes up to the surface, and infects the skin from underneath, thus
producing a secondary necrosis, which spreads in a similar manner.
When the slough is ultimately removed, the bubo is found to be
firmly adherent to its under surface and comes away with it. For
further information upon the subject, I would refer you to my work
on the Treatment of Plague with Prof. Lustig’s Serum.

The development of the septicemic type, we have already
partially discussed above: once septiceemia has set in, the patient
18 practically doomed; all the symptoms take on the gravest
aspect, but not invariably so. In some instances the patient does
not appear to be at all seriously ill and we are apt to be thrown
off car guard. Death however takes place within fourto seven days
and it is not uncommon for buboes to appear in various parts of the

body just before death.

We are all familiar with the extremely insidious development
and withal rapid progress of pneumonic plague. I can recall
vividly to mind many a case that I had the opportunity to observe
from within an hour or two of its onset until the fatal termina-
tion. Moderate fever, neither the pulse, nor the respiratory ratio
correspondingly higher: no physieal signs, and yet marked pros-
tration, and aspect of grave illness ; then within a few hours, some
scanty pellets of hemorrhagic sputum, followed by death within
twenty four hours. The apparent initial mildness rapidly assuming
gravity, even without the appearance of the characteristic sputum
18 a marked feature of the type. The sputum may be thick, viscid,
almost or even purely h@morrhagic or thin and mucoid tinged
bright red ; it may be profuse or extremely scanty, and brought
up at long intervals. Simple microscopic examination of the
sputum is extremely deceptive for purposes of diagnosis as other
organisms simulating the morphological characters of the bacillus
pestis are not of infrequent occurrence. Many cases so diagnosed
have eventually proved not to be pneumonic plague. It is there-
fore absolutely necessary to make a culture and inoculate animals
with it or with the sputum. If the animal becomes ill and dies, and
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plague bacilli are recovered from it, then only the diagnosis can be

positive. This procedure 18 however not always necessary, for the
rapid progress and fatal termination of the case, leave scarcely
any doubt about its nature. The rarity of this type combined
with its great infectivity, is of sufficient importance to claim
special notice at our hands. One single case is often the focus of
o whole series of cases. The case'of the late Major Manser, I.M.8.
and his attending nurses; that of one of the former House-
Surgeons of the Maratha Hospital with its series of 16 cases, that
of one of the nurses at the Bai Motlabai Hospital and of the
student, both attending upon a case of the pneumonic &ype,
who had miscarried—one and all terminating fatally, is suffi-
ciently appalling. So far as regards Bombay. ©On the other
gside of India, Major Green and Dr. Justice™ have recorded the
history of the Baker-gunge epidemic of pnenmonic plague, where
one case originating at Calcutta in the house of Kavira] Dwarka-
nath, led to a series of 19 other cases, all of whom proved fatal.
Lieut. Col. Crawford™ has recorded another similar outbreak in-
volving 20 persons at Hughli in January 1905. In all the above
instances the infective agent was the sputum of the patient which
induced a similar affection among others. Under other circum-
stances however, especially if it happens to fall upon an exposed
and inflamed mucous surface like tEe conjunctiva, it gives rise to
bubonic plague. The saddest case of the kind that has come under
my observation was that of one: of the English Nurses, at the
Arthur Road Hospital. She had a severe catarrh with injected
conjunctiva at the time. Whilst bending over a patient to feed
him, he happened to cough and a drop of the infected sputum fell
into the eye; three days later, she developed plague with pre-auri-
cular, parotid and cervical buboes with infiltration, on the side of

tliet:.niantﬁd eye and eventually succumbed from cdema of the
glottis. :

No recovery from pneumonic plague in which the diagnosis
has been confirmed as above has been hitherto recorded in this
city. I have seen none in the course of eleven epidemics. I am
however able to report one instance where there was double
infection of the lungs by the bacillus pestis and bacillus pyoeca-
neous. The patient was admitted on the third day of illness—
1st July 1907—with moderate fever 1018, pulse 110, of fair volume
:.ﬁnd respirations 30 : no physical signs and no sputum to indicate
hE nature of the case, except marked prostration. On the night of
the sixth day however, the temperature rose to 104°4, the pulse to 130
and respirations to 35, and he developed symptoms of pain, tightness
and constriction in the chest, dyspneea and cough, with scanty
sputum, the naked eye appearance of which was characteristic
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neither of pneumonic plague nor of croupous pneumonia. [
appeared to be somewhat dark and rusty with a layer of
greenish mucus, almost purulent. Physical examination re-
vealed isolated pafiches of dulness in the middle lobe on both
gides: A culture of the sputum was then made and sent to
Dr. Ghadially, the Municipal Analyst, who reported three days
later the presence of plague bacilli and the bacillus pyocaneous in
the culture; a little scraping form which was inoculated subcuta-
neously into a white mouse and it succumbed within 48 hours and
plague bacilli were recovered from it. There was thus no room for
doubt as to the nature of the case. The patient remained in a
rather precarious condition for three days but improved thereafter,
the temperature, pulse and respirations gradually became lower and
when the sputum which had in the meanwhile altered its character,
was re-examined on the 11th idem, the thirtheenth day of illness,
there were no plague bacilli but staphylococcus aureus only :
some of the culture from the sputun inoculated into a mouse, did
not kill it. In the meanwhile infection from the bronchial glands
had spread to the deep abdominal and mesenteric glands, and pain,
fixation of the abdominal wall, and tympanites developed, the
course being subacute, withont much rise of temperature, after the
seventeenth day of illness. Recovery however was gradual. In
another case, there was double infection from the bacillus pestis,
and the pneumococcus and it ended in recovery. Recovery is thus
possible in cases of moderate mixed infection.

3—THE VARIOUS TYPES OF PLAGUE, THEIR
PREVALENCE, FATALITY, Erc.

(a) The Frequency of the Various Types :—Among the 13,023
plague cases that have passed through my hands at the Arthur
Road and Maratha Hospifals during the 11 epidemiecs, I found
that the bubonic type was by far the most prevalent accounting
for 928 % of all admissions. The other types, whatever their
pathological, clinical or epidemiological importance were of
insignificant frequency. The cellulo-cutaneous was present among
3'T % and the septiceemic in 2'4 %. The most infective and virulent,
the ppenmonie, was noticed among just 1 % of all cases. I am, how-
ever, inclined to believe, that it prevails to a somewhat greater
extent and the Plague Research Commission corroborate :this
when they lay down the ratio at 25 % :—
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The Respiratory System :—The larynx injected : unﬁaaiqnnll_y
inflamed : hemorrhages beneath its mucous membrane; which is
also eedematous : aryténo—epiglottidean fold swollen and cedemaf-
ous: The lungs engorged and cedematous full of sero-—sangui-
nous fluid ; lobular pneumonia in isolated mottled grey patches
surrounded by areol® of intensely anngeshgd 1u1?g tissue; occasion-
ally lobar pneumonia from pure pest infection ; h@morrhagic
infarcts ; and infarcts from masses of pest bacilli ; multiple embolie
abscesses studded over different lobes ; and atelectasis pulmonum.
Bronchitis and bronchiectasis. Fibrinous pleurisy, hiemorrhages
on the parietal, visceral and diaphragmatic layers of the pleura.
Hemorrhages in the loose connective tissue of the anterior and
posterior mediastina. The bronechial glands tumefied, swollen
and hamorrhagic from pest infection.

The Heart and Blood-Vessels :—Pericardial fluid in excess,
sometimes sanious, hemorrhages in the epicardium, pericardinm
and endocardinm, also in the substance of the myocardium :
the latter acutely degenerated, soff and friable; heart cavities
generally dilated ; fatty degeneration of the heart musecle, acute
endocarditis. Thrombi in the large veins and h@&morrhages in
the intima of blood vessels, especially the veins lying adherent
to the infected glands.

The Alvmentary Canal:—The pharynx congested, rarely a
pseudo-diphtheritic memnbrane covering the tonsils and extending
downwards ; the tonsils acutely inflamed: occasionally abscesses
and hemorrhages within the parenchyma. The cesophagus
generlly marked ouf with punctate and sometimes with diffuse
hemorrhages. The mucous membrane of the stomach usually bile-
stained : intense injection ; and punctate, stellar or diffuse h®morr-
hages with acute erosion. The intestines similarly h@morrhagic
from the pylorus to the rectum, with swollen Peyer’s patches
and occasional ulceration. The mesenteric glands tumefied, from
rosy to dark purple when infected and hemorrhages in the
mesentery ; also in the retro-peritoneal connective tissue and the
loose connective tissue surrounding the viscera : hemorrhages on
bhe inner aspect of the abdominal wall and within the reeti
muscles. Hmmorrhages around the deep iliac glands.

The Spleen “—Acute tumor of the spleen from engorgement :
acute degeneration of the substance: the capsule adherent ;
substance deep chocolate almost rusty brown, soft and pulpy
like & bag of homogeneons jelly ; hwmorrhagic and - embolic

infarcts and small abscesses N _
and distinotly visible, - e CEEIAR SEREEEE
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The Liver :—The liver swollen and enlarged : acute infective
degeneration, soft and friable ; necrotic patches within the substance
and on the capsule ; fatty degeneration ; multiple embolic abscesses
sometimes amyloid degeneration with the surface marbled.

_ The Kidneys :—The kidneys show parenchymatous and

h@morrhagiec nephritis with acute parenchymatous degeneration ;
the capsule adherent, stellate and other h@mmorrhages; and
h@morrhagic infarcts ; the corfex thin ; the pyramids swollen and
80 also the Malpighian capsnles ; hemorrhages in the pelvis of the
kidneys; amyloid degeneration ; and profuse hemorrhage in the
connective tissue snrrounding them so that the kidneys are found
actually embedded in a mass of partly coagulated blood. Embolie
infarcts, abscesses and cysts.

H@morrhages are found in the ovaries. The skin occasionally
shows subeutaneous patches of hemorrhage, petechiz and the ne-
croses above described. There is acute red degeneration of the
marrow of long bones ; the synovial fringes of joints are found to
be infected.

Such in brief are the various lesions that the plague toxin sets
up in the system ; they are to be observed in all autopsies performed
from the third day of illness and onwards. They impress upon
us a very important lesson, viz., that plague is not concentrated
solely in its outward and visible manifestations, viz., the buboes.
Once the pest bacillus, has sueceeded in annihilating their defensive
action, they sink info comparative insignificance. It is to the
above pathological changes and to them alone that our attention
should be directed, for the ultimate fate of the patient depends, not
upon the suppuration of the buboes as so often imagined by many
and also popularly believed, but upon the extent to which the im-
porfant organs have become involved and upon the rapidity with
which the system is able to throw off the effects of the toxin from
' them. We thus realise how recovery becomes practically impossi-
ble once such grave and fundamental changes have occurred in the
' normal constituents of the organs. How futile and puny then
-~ musk our efforts appear when we attempt to control the same by
internal antiseptics and drugs and even by sernms. The latter
however potent, cannot influence the tissne changes nor alter them,
if existing, though they do prevent further increase. Hence the
necessity of the early application of the sernms to forestall the
combination of the toxin with the tissue cells.

The symptoms dnring life but partially reflect these conditions ;
their gravity however is enough to demonstrate the extent of the
intoxication. I lay before you a tabular statement of the grave
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attraction of the leucocytes by the bacteria and the killing and
digesting of the latter by the former. In natural immunity, the
protoplasm of the lencocytes produces both the immune body and
the complement which act upon and destroy the englobed bacteria
without leaving the cells. But in artificial immunity, the im-
mune body escapes in the plasma and the complement similarly.
Both are found in the immune serums, the complement escaping
from the leucocytes by the breaking up of the dying phagocytes
or by the latter liberating it in the process of dying. The subject
however is so full of complexities that nothing like a definite
agreement on the relafive roles played by the plasma and the
lencoeytes can be determined, as both are so inter-dependent.
I have therefore indicated here the barest outline and cannof
do better than guote the concluding part of Dr. Dean’s paper.
“In the diseussion of such a question as this, nothing could be
more out of place than dogmatism”—says Dean. ‘At the same
time the bulk of the evidence sifted from the literature and de-
rived from my own experiments drives me to the conelusion that
the opsonizing (bacteriolysing im this case) action is due to two
substances :—the one thermostable, the substance sensibilisatrice
or amboceptor ; the other thermolabile, the alexin or complement.
The thermostable substance is the essential one and it may act
alone, but its activity is increased by the presence of free com-
plement. The amboceptor is present in relatively small quantities
in normal serum, hence the apparent thermolability of the opsonin
in normal sernm, whereas in the case of an immune serum the
amboceptor is present in a larger amount and perhaps with
heightened specific properties and plays a predominant part and
thongh heating results in a loss of activity, this is only partial.
In both cases the loss is due to destruction of complement.”

(b). The unfavourable and adverse factors militating against
the successful application of serums in plague are : —

I. The complex nature of the affection necessitating two
distinet and separate processes before recovery can
ensue as above stated. In the first place, the
bacillus pestis must be bacteriolysed and secondly,
the endotoxin liberated by the former process must
be nentralised and eliminated.

I1. The great virulence and high mortality of the disease
as demonstrated by a series of epidemics. In Bom-
bay, we have had recorded 51,472 attacks and
44,955 deaths from plague during the last four
epidemics, equivalent to a case mortality rate of
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antitoxic power of the Yersin-Roux’ serum being small its utility
becomes therefore limited. The proportion of first day cases
treated with the serum was 84 per cent only.

II. RECOVERY OF SEPTICAMIC CASES UNDER
SERUM TREATMENT.

The fact that in the earlier observations no amount of serum
injected either intravenously or subcutaneously had been effective
among septicemic cases, led the investigators to believe that such
cases are necessarily hopeless. The investigations of the Plague
Research Commission, however, have shown that such is not inva-
riably the case. Among the cases examined by them, T which
were under the serum treatment were found to be septiceemic and
2 of these recovered; one of them having no fewer than 500-600
pest bacilli per ¢. c. of blood. The patient, a child of 7 had received
270 e. ¢. of the serum in six injections from the second to the sixth |
day of illness. The other patient a female aged 25 had received
420 e. . in six injections between the third and the seventh day.

III. THE SERUM TREATMENT AMONG THE INOCU-
LATED. THE INFLUENCE OF INOCULATION ON
THE GENERAL MORTALITY
FROM PLAGUE.

There were 10 inoculated patients among those treated with
the serum at Bombay and Poona, of whom 9 recovered. This
shows that the chances of recovery increased as they are by in-
oculation, become greatly enhanced, if the inoculated are sub-
jected to the serum treatment after infection. I would in this
connection make a slight digression with regard to the reduction
in mortality among those who become infected after inocula-
tion. We have had numerous statistics and figures placed before
us from time to time to illustrate the beneficial effects of inocula-
tion, l.mt sufficient stress has not been hitherto laid upon our
experience in this city during 1899-1900. It appears that
175,747 persons (about ome-fifth of the then total population)
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Table showing the Mortality Rates according to the Duration
of Iliness at the Tvme of Treatment with Serum.

Duration of Illness. - No. Died. ; Recovered. Ca;i;“;;::fit}'
1st Day 223 98 225 403
and 311 164 147 52'7
3d 248 155 93 62'5
4th 106 60 46 36'6
1 e 52 82 20 61°5
6ths ., 14 5 6 371
ath ,, 4 4 100°0

We note that among 323 patients treated on the first day of
illness, the mortality rate was as low as 30 3per cent. I would ven-
ture to enquire, from your vast experience of plague in Bombay,
whether you can point to any series of cases that have come under
your observation with such a low mortality rate. I greatly doubt
the possibility. If we turn to the second-day cases, we see
that among 311 cases, it has increased to 52'7 per cent. and by the
third day to 62'5 per cent. Thereafter there is some irregularity in
results, but in no instance is the mortality rate any near that of the
first or second day cases. These fignres tell their own tale; any
comment is superfluons. No words are needed to commend to your
acceptance the crucial and important fact, that early treatment,
at as early a stage as possible in the words of Kitasato,” is the
essence of serum treatment. Treatment on the first day cuts short
the normal duration of plague by half, averts grave complications
of the cirenlatory, nervous and other systems, and as the buboes
almost invariably become absorbed, recovery is speedy. Such

marked effects are hardly to be noticed after the second day and
not at all after the third.

_ The serum treatment has been freely applied among all the
principal communities in India, except Huropeans, whose number
18 too small for purposes of comparison. Parsees, Mahomedans,
Native Christians and Hindus are the principal races conecerned.
The Hindus, although numerically largely represented forming
as they do more than half of those treated, head the list




























