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| Within a short period of years - gavered
approximtely by t.ize last decade of the century Just closed -
ma.:iy and varied lines of imvestigation hawe Been followed
out. in the attempt 50 gain a fuller and more accurate con-
geption as to what underlies the phenomenon of Immunity,
The eomplete solution of the problem has not yot been
arrived at, but much good work has been done, leaving be-
Rind a record of real and permanent progress along this
whole line of enguiry, %he rapid advances made in our
knowledge of micro-organisms and the products of their
vital activity have rendered possible these investigations,
which have led to the opening out of new avenues of thought.
towards the eentral mysteries of disease, The suecessful |
prosesution of at least two of these lines of enguiry, has
led in the one case to the inaugwration of a new phase of
medical tweatment, and in the other to the eatablishment

on a sure and seientific basis of a new method of recognis-



~ing disease; It need hardly be said that the two out-
standing dissoveries of medieal science diring the last

ten years axe here reforred to vist- ferun—therapy and
farum-diagnosis, Both these digeoveries are the more
immodiate result. off recent investigations into the properties
of the sera of highly immunised animals and of indiwiduals
suffering from infeétive diseases, and in doth the épheré

of applieation is therefore somewhat limited, and} restricted
at present 0 €ertaln of those diseases conseguent upon

the iatrodugtion into the body of a definite pathogenic
organism, The former, SERRIVTHERAPY,~ dased as it is on
modern and more ascurate concephions as to the proximate
causation of disease- is undoultedly one of' the most rational
modes of treatment, yet dewised, and already has yielded

most hriliia.ﬁtresuits in the treatment of many diseases of
mierobial origing whilst the latter, SERUM DIACNOBIS, may
withont exaggeration dbe Tegarded as one of the most. important
and prattical applieations of the seience of baecteriology

to the practice of medieine, and perhaps the most elinically

helpful of recent discoveriss in this department of medieal

seience,



It is » in fa.cb, noh o0 fauch to, affirm, that this most
valuable clinical method has pla.ced the art of dlagtosis
| on a pinnacle of exactitude never Before at,tained by a
sgiente dealing with such complex biological factors as
the interaction of the human body with the micro-organisss
of discase,.

The prineiple upon which 1s pased this method of reeognis-
ing dértain infeetive diseages by means of the reastion
prasented by their sdfa depends upon the faot that, when
3 drap of an emulsion of a motile pathogenie organism is
mixed with a drop of the serum of an anisml immunised
against this particular bacillus, the mioro-organisms
oolleect together in cluimps and lose their motility, %he
vorm Pagglutination™ is now sommonly exployed to designate
the series of changes Just describef which ensue when the
adove-mentioned conditioms are fulfilled.

The value of a scrun—diagnosis has already besn definitely
ag@ertained with respect 4o enterie fover and Mlta fover,

Qthey investigations are also being made with the ohject of
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ascarﬁainh:g its wvalue in vellow fever, diphtheria, and
t.ttbercular disease, bdut s0 far no,thing}of praoctical im-
pobtance has beeu deduced, | As Plague iz usgquestionably

a disease‘.qf, mierobial origin, 1t seemed not improbable '
that the vprinc'iplve of semim—diéénosis-might also be made
applicable to this disease, ¥he followiﬁg 'inyest;gaﬁions
were therefore undartaken with the object of elusidating
this point, The main part of my work done in conneetion
with plague was diredted to this end, But with the material
'1n hand, various other enguiries were entered into,

'hiléfb these latbter have really ar#sen as side issues to
the main research, I feel Justified in incorporating the
results so obtained as belonging to cognate branches of
research, The secope of this paper embraces therefors
(1) The presence of an agglutinative reaction in plague
and 1t2 wvalue in the serum-diagnosis of this disease,

{2) The behaviowr of sera derived from cases of infectious

digecases other than plapgue towards the dacillus pestis,



(3) The presence of agglutinatiwve bodies in the wrine

of plague patients,

(4) The general bacteriology of plague, '

{6) The microseopical exaﬁination of .the blood of plague
patients, ciabracing qualitative and quantitative estimations

of the leucocytes,
{(8) The artificial immunisation of the lower animals by
means of serum derived from plague patients,

B 6O O QL NOGE SO SO




ON THE AGCLUTDRATIVE REACTION
AD BE EERUM-DIAGNOEIE OF PLAGUE,

The nupber of cbservations whish have Deen
made up to thix time on the agglutinative power of serum
from patients in the course of , or during convalescence
Tromgan attacly of Bubonic plagne is comparatively limited,
This is all the more remariahle whea oae conslders the
awmerous opportunities which e occurved durimg the course
of the last five or 3i% yeayrs for such observations,
Zhe 1itmture also beaying on the suhjeet, is not at present
of smﬁz extent or completencss ag to furnish a baais Tor
inferences of practieal value, The sarliest refersnce to
thig paet of the subjeet which I have Been adble to find
iz oconmtained in the repaet of the German Commission sent to
Bosbay for the imvestigmbtion of Plague,In their abstracted
reporty, pi®lished in the “Deutsche MedisiniseMe Wochenschrift
Tor 1397, the sxistemce is amounwsq of » a@finite reaction



betweon the serun of man amd apimmle infected with plasue
amd an emulsionm of the spevifie bacillus, ¥he reaction
oongistas in the prec¢ipitation of the bacilli in the form
of small distimwt floecules when sush serumr ig added to

a teost tibe comtaining an émulsion of plague bapilli,

The report. also stgtes that no suth preeipitation of other ._
ovemnisms By plague serum occurs, the smilsion @ these
Temaining mifomly tambid, <he repoxrt of the fommission,
howover, malkes no mention of £he value of the reagtion
either as a diagnostie oy promnostic agent in this disease,
and suggests merely that the zpocrl;‘ffty of the reaption

may ¢omstitute a reliakle method for the idemtifieation

of the plague Baeillus and its differentiation @i other
oreaniams elosely resen®ling it, Mpout the same btime
Paltauf” cstahlished the existence of the resetiom in the
¥lood of animals (guinea-pige and horses) whigh had suc-
ombed to inoculations of dead plagne cultures. A very
slight degres of dilution of the Blood, howewer, was
employed(fram 1 t0 § ar even 1 to 1)- afaet which tends

to diminish the wvalue of the observatioms.

l.Wierer Kiinizche Wochenseinrift, 1837, p.637 3 also
Ia Eemaine Medicale, Jume £nd,1397,




Considerndly greater prmetical impartance attaches to
the resnlts dvtained by Wyssokowitz and Zatolotmé
These authors state that the agglutimative power is not
manifest curing the carliest and most acute stage of

the disease, It Tirst appears in the Dlood adout the
soventh day of illiness, gradually inereases up +ill the
Lourth week and deolinez after this period, In dases
fatal during the Cirst week of illness they foumd 1v
ahsent,.

A Mt vesume of the resulte dbtained indepandently

Wy Professcr Jsbolotny during the epidemie at Boswbay

in 1897 appeared in the Deutsdhe Medioinisode Woshen-
sohrift for the same year2, and though no details are
given the conclusions to whioh he has Been led substan-
tially agree with those of the last memtioned observers,
In a subsequent page!“ the mathod employed for demon~
styating the reaption is atated, and Trom a comparative-
1y large mumder of single dbsexrvations the gadbadle swrve
of the agglutination wave is construoted, I degire here
2 Avchives Fumses de patholopie,lly,1397, Reeherches sux la
Pepte Mibonigueysdnnales de 17 Institut Fastetnry1397, p.863.
3 Uber apgglutinivende Eigenschaften des Menschermdlutserums
e S gL e R

Bi01°g1 : ] ‘ 1‘ 1 g.'lllo '0. 1.
Biologigue w ’ ’



to aclmowledpe my indehtedness to Ppofessor Zadolotny,

t0 Whomytiring his stay in Glasgow, I owef several valu-
aple suppestions in the carrying out of my work on this
sulbject, Dr.Lewmann of the Bombay Plague Iaboratory

has also made a eonsideraPle numder of sinpgle odservationa
on the hactericidal and agglutinmative properties of Plague
scrum, and while the techniQue adopted was suffisient for
the demonstration of the former pmpérty and for rough
agtimations of the latm, it was evidently quite im-
posafhle to obtain reliable comparative data By this
method, One or two loopfuls of an ammr culture wers
éilap.’ty suspended in sterile water and serum was added
drap by drop till precipitation of the misrdbes oocurred?
Ko atdempt was made to estimate the relative proportions
of sevvm and emulsion, and,as will Be shown later,the

sine qua non of all aggluﬁinat.ive experiments- vig,ea
perfeotly homogenous emulgion- carmot Be obtained PP thims
pethod, Ashort paper dy Dr.Klein® completes the 1list of

B. Baday Plague Report Vol, 5 SE
8.The lancet,Fed, 16th, 1901, p.456,
%e Die Past von Muller und Poch, 1900,
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those mich I hawe hitherto beesn able to gcomsnlt,

In 1t he sntions the diffioulty and emphasises the im-
portance of oWtaiaing a perfectly homogemous distyidution
of the Baeilli in the emulsion to be used, (This 13 ve-
ferred %o in a later part of the present paper,} The
sxtengive report of the Austrian Commission eontains no
reference, 80 far as I am aware, to thig aspeet of the
subject, and the eomparatively short paragraph devoted
to 1t in the exhaustive work of the late I, Muller of
"im’ is indivative of the netosgity for extending

or dddervations on the su\ject,

The reeent cuthreak of Budbonie Plague in Glasgow pro-
vided an opportunity of furnishing an additional ¢on-
tribution on the character and sig:i:g'\égee of the agglut~
inative phenomema in this discase, It has beon my de-
sire %0 gaupe as accurately as possible the degree of
oamplatencss of the reaction at scemral shages of the dig-
eage im the same individual, so that a Basis Tor the egti-
mation of its wvalue at any particulay period may be estad-
iighed, %he Tollowing reeord eontains particulars of 24
¢ases examined with this speeially in view, and consider-
ably ower 500 agglutinmation tests have Deen performed to
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Tirnigh the sirictly comparaBle dat@, The fact that the
entire series of observations was made By myself is men-
tioned only to indieate that the standard of comparison
By nalted-eye axamination of all the reactions Bas Been
wractically uniform throughout,

Unfortunately, many of the earlier agglutimative experi-
ments performed with plague serum in this researeh were
rendered of comparatively little value, owing to the fact
that a mode of proceedure was adopted gimilar in all ve-
apects to that now im common use Tor odtaining the ageg-
lutinative reaction in enteric fever, %he method adopt-
ed for the latter purpose hecomes inapplieadle o plague
because the speeific baeillus, unlike that off emterie
fewver, does not produce in peptone bouillon a homogenous
t,unidit:y damring growth, but tends 0 eohere either in
the form of strands of vawying lengths ("at.a.lwtit.es")/ or
as8 mirmite Tloocules whieh are agevregated mainly on the
| S8ides and bottom of the tube, and 10 a lesse® extent ocour

throudxouty\ the Tluid mediuam, I% was found impossihle By
means of pwrolonged agitation of such a culture to produce
a homogemous suspension of the baeilli, After sueh treat~

ment, the miero~-organisms were found to settle at the



12

bottom of the tube in thé form of a loose powdery de-
posit, and om microscopical examination clumps of min-
ute sige were found throughout the supernatant fluid,
The most, impoxrtant condition for the performance of a
trustworthy series of cxperiments in agglutination or
sedimentation «viz,, an adsolutely homogenous emulsion

of the young offgenism -~ is therefore, in the ¢zse of bacillus
pestis, unobtainable with peptone Bouillon, The eo-

hesion of the dacilli during prowth in bouillonm (possibly
related to the developoment of an adhesive agent con-

nected with the eapsules of the oreaniams By which 200~
gloea-like masses are formed) is also exhibited during
growth on the swrfase of agar-agar, If the swrfage of
such a culture of 24 hours’ inoubator growth be toushed
with a platinum loop its slimy cons;;tence bacomes at
once apparsnt, and while the needle is being Yemowed a
Tine gelatinous thread is drawn out from the growth on
the tip of the wire, This becomes a moye marked feature
in slightly older cultures, The difrieulw in obtain-
ing such an emulsion of plague bacilli was oneg whieh en-
tailed a consideradle amount of axperimental work, It
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was ultimately found that a homogenous emmlsion could
be obtained ip sterile 0.75 per oent, salt solution,

It is noteworthy that Dr Kiein, whose paper on the
subject has recently appeared, has solved the same dif-
ficulty after trial of various expedients in an almost
preoigely similar manner, This method yields a per-
Teetly homogenous and workable emulsion which remains
practically unchanged for 24 hours, showing no signs of
clarirication in the upper portion of the tluid,a.nd no
great tendeney to the depogition of miero-organisms at
the foot of the tube, A drop of this fluid examined
under the mieroscope shows the bacilli gerfeetly free
and isolated from each other,. and, 1f carefully péepared,
ought %0 Be entirely fres from any clump-Tormations,
SECHNISUR. The Tollowing was found the most guitable
method of preparing the emulsion, which, in view of the
necessity of obtaining reliable comparative results in
each case,was reqQuired im considerable quantities,
feveral sloped agar .’tub,es, which had been inoculated
from a 24 hours® oulture of bacillus peatis, were incub-
ated for from 24 to 36 hours, Cultures which showed the

presence of imvolution forms in any considerable number
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or whioh had been inoubated for longer periods than 43
hours, were not {anvd should not be) used for this pur-
pose, The tubes wers then filled with suffiocient 0,75
per cent, sterilised sa.ltsolpt.ion to oover the solid
medium, %he growth was then as far as possgidble trans-
Terred to the salt solution, ‘Miis was carried out most
eﬂ"ieiently, and without tearing the swrfase of the agar
in the proeess,by ribbing the growth with the roumded
extrenity of a sterile Pasteur pipette,the emd of whieh
had beea previously curved in the form of a shepherds®
erook, The variouns amuigzions so prepared wers then de-
ocamted into a large sterilist tost tube which was met
aside for a short time to allow any cohering masses which
night Be present 4o getble, I i‘he geowthh had deen vefy
lwnriant a more sensitive emulaion was usually obsained
by diluting still further with salt solution, The exact
degree of dilution with salt solittion 1s undowbtedly a
matter of some importantce and ¢an only We determined after
considerable experience in agglutinative work, 4s a matter
of frequent cbservation it may he sigted that too coneen~
trated emilsions are agelutinsted very alowly and often Very
imperfectiy. In the following szeries of* ohservations the
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emulsions were all prepared from the same sto&i& cultures,
incubated for approximately the same length of time and

as far as possible grown under exactly similar eonditions,
It need hardly be added that the cultures used vesponded
to all the recognised tests for the complete identification
off the bacillus pestis, Inoculation of animals with

- these cultures reproduced the disease with its character-
isti® lesions and after death the specific dacillus was
recovered from the blood or organs,

In performing experiments on agglutination two chief
methods are recognised: (1) the microseopical and {(2) the
macroscopical or sedimentation method, ¥he result of a
considerable number of comparative trials of both methods
indicated that on the whole the latter yielded more ve-
liable data. By means of the microscopical method, how-
ever, pronounced and in every way characteristie reactions
¢an de demonstrated in mueh higher dilutions than by the
latter technigue, dut data so obtained are frequently vit-
lated at times by the occurrence of puszling and apparent-
1y unaccountable pseudo-reactions., “Consequently, though
the poteney of a given Berum was estimated in most in-
atances by both methods, only the sedimentation test was

adopted. throughout, this series of observations as the
standard '
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standard for performing comparative guantitative esti-
mations, and no serum was regarded as yielding a positive
result which failed to give a satisfaotory reaction by
this methad. The reactions were carried out with serum
geparated directly from blood collected in sterilised
Pasteur pipettes, care being taken in every possible

way to avoid its contamination, By so doing the pos-
8ible introduotion of a fallacious factor in the means
used for obtaining serum dy a blister was avoided, It
may be stated, howewver, that no visible differencs either
in the degree of the reaction or in the time within which
it made its appearance eould de deteeted in seworal in-
stances where serum separated from blood and that obtain-
ed from a blister were used from the same gase and at the
same date for purposes of comparison, |
Before undertaking a consecutive series of obaervat.idns
it is well to prepare beforehand all necessary apparatus
80 that no delay may take place at any stage which might
interfere with or vitiate the comparative value of in-

dividual reactions, Aeccordingly it was found adwvimadle
to have in readinezs a supply of ordinary Fasteur pipettes
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about 30 oentimeters in length and an egual asunber of a
slightly modified pattern., %he latter were provided
with a eapillaxy portion of a length equal to the dis-
tance between the open extremity of the ordimary Pas-
teur pipette and the eommencement of its capiliary por-
tiong in addition a constrietion or neck was fashioned

on the upper end of the tube adout three-quarters of an
inch below the level of the cotton plug, Blood is

most comveniently obtained from puncture of a finger,

the skin first bBeing rendered sterile according to re-
sognised methods, All traces of antisepties having deen
removed by a final washing with spirit ,the Tinger is eare-
Tully dried with aseptie¢ gause and the pulp punctured
with a sterilised bayonet-pointed neddle, %The drop of
®lood which exudes is immediately aspirated into a steril-
ised Pasteur pipette the sealed extremity being first
passed through a flame and then asnapped across at a suit-
able level dy means of sterilised forceps, By"massaging”
the finger fyom above downwards and aspirating each drop

a3 soon as it appears, a quantity,suffiecient not only for
the immediate performanee of the reaection, but also for



18

purposes of’ eomparison subsequently, can usually de ob-

tained, In this way f'rom half to one oubic centimetre

of Blood may be furnished by }a. single successgful puneture,
During aspiration care should be taken to avoid the intro-
duetion of any air bubbles, as these interfere to some
extent with the formation of a firm coagulum and a result-
ing clear serum, The fine extremity of' the tube is then
sealed by drawing it out in a spirit flame, unnecessary
heating of the contents being carefully avoided, The
pipette is kept in an upright position and set aside in a
cool place fop several hours pending the separation of' the
serum, If no air has been introduced a firm socagulum
usually forms at onee and may be seen floating in the
centre of the tube surrounded by a perfeetly clear serum,
"Ify, howewer, diring the process of aspiration the blood
has been more or less churned up with air, then it is
better to set the tube aside for 12 to 18 hours, The
resulting serum in this case is apt to contain a con-
siderable number of red corpuscles, and though these in
no way imterfere with the satisfactory performance of the

reaction,a clearer serum is obtained if time de allowed for
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the sedimentation of the red corpuseles, The separation
of the serum from the coagulum is effected by means of

the modified pipettes, The cotton-wool plug deing re~
moved from the tube comtaining the blood, the secaled ex-~
tremity of a modified pipette is first snapped across

with sterilised Torceps, the capillary portion intarodue-
ed into the former and carried down to the conical narrow-
ing of the tube, Ihe elear serum ig then aspirated into
the second tube and the capillary portion sealed at a suit-

able level by drawineg out in a flame, Before doing so,

however, the precaution should Be observed of aspirading

all the fluid into the body of the tube m0 as to avoid

any undue heating of the serum, If the preservation of

the serum for any length of time is desired the pipette

may easily be converted into a hermetioally sealed ocap-

sule by drawing out #ie constrieted portion in a Bunsen

flams, On account of the difficulty of prepaxring two
emulsions of exactly the same density it is always betber

to subjeet at one time as large a number of sera as possidble |
to the influence of a single emulsion, For the same reason

it is adsolutely ne¢essary when performing quantitative
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estimations to compare the agglutinating power off the serum
under observation with that obtained at a prewvious date,
the potency of which has already been ascertained by re-
peated experiment, Only by so doing is it possidble to
establish an arbitrary standard and so gain an accurate
conception as to the quantitative value of individual re-
aetions, ¥hen results materially disagreed with previous ob-
servations the data so obtained were disregarded and the
series of reactions again obserwed with a fresh emulsion,
The vreaction is conveniently per-
formed in test. tubes about nine centimetres in length pre-
pared fyom ordinary soft-glassa tubing of about .7 centi-
netre internal diameter, These are thoroughly cleansed
and dried, the open extremity bdeing closed with a plug of
cotton-wool, After gterilisation at a temperatumelolf 160
degreesl, for an hour, they avre ready for use, In all
cases the reaction was carried out in at least three dil-
utions, and in many instances with sera possessing a high
degree of potemcy in five dilutions. The proportions
adoped throughout have Beent 1 in 10, 1 in 50, 1 in 75,
1l in 25, and 1 in 100, In no case has an undoubted Te-

action been obtained in a higher dilution than 1 in 75,
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and Teaotions lowey than ) in 10 have not Peen reeorded,
as the neesessarily large relative dilution of serum with
the smulision in such prepa,rgtions yields a praoctically
ecleay fluidg. in whtich the deﬁermi‘ion by the naked eye
of any agglutination becomes a matter of extreme difficulty,
The reaction is coguwemiently performed as
follows, A long Pasteur pipette is taken and its capil-
lary portion snapped across at a level corresponding in
diameter with that. of the capillary portion of the pipette
containing the serum uader examination, It is thus en-
sured that drops issuing from the orifices of these two
Pipettes will have as nearly as possible the same volume,
and in this way any required dilution of serum with emulw
sion can Be readily performed, The Pasteur pipette, the
wider portion of which is guarded by two cottom-wool stop-
pers to prevent possible accidents during inspiration, is
filled with the bagillary ermulsion, 4 drop of serum having
been introduced into each of a series of sedimentation
tubes, the emulsion of baeilli is added to each drop by drop
to produce the requisite degrse of dilution, . The serum
and emulsion are thoroughly mixed and the eotton-wool stop-

per is replaced in the sedimentation tube, It is ocon-
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venient to place vertieally in a small deep box the
reguisite nutber {from three to five) of sedimentation
tubes f'or each serum under investigation, This obviates
the necesslty of labelling each tube and at the same time
prevents confusion, The depree of dilution can then Yde
readily be inferred fyrom the volume of fluid in each tube.
¥hen completed the whole series is set aside in a oool
chamber for from 18 to 24 hours, As control experiments
in eaeh series two or more_tﬁbes containing (1) a quantity
of the bacillary emulsion and (2) emulsion with normal
serum in corresponding degrees of dilution,- weye em-
ployed, If at the end of 24 hours any degres of sediment-
abion had taken place in these latter the data obtained -
from this series were not recorded, Under ordinary cir-
cumstances, however, no changes were observed in the con-~
trol tubes, whilst in the ease of those containing serum
from a convalescent plague patient a remarkable alter=
ation became apparent. af'ter a variable interval of time
and according to the potency of the serum, The emul-
sion was seen to ¢larify from agbove downwards till practi-
cally the entire ¢olumn of fluld became absolutely clear,
This change was due to the precipitation of the baeilli

to the lower part of the tube, where they form a loose
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flocculent deposit, On examining this baeillary deposit
under the mierosecope it was obserwved that the oapsules

of the organisms had beeome indistinet., In the case of
powerfully agglutinmative sera the process may be obaerved
to commence after one or two hours, but as a rule the re-
action is rarely completed %11l 24 hours have elapsed,
Consequently the latter has been adopted as the uniform
time limit throughout this series of investigations, In
high dilutions or when dealing with sera of feeble agglut-
inative power the reaction, as might be expected, is less
coirplete, Comparison with the control tibes, however,
showg that while a certain degree of clarification and
precipitation has occurred at the end of 24 hours, the
process has stopped shorthof completion, leaving a slight-
ly opalescent appearance in the tube, In the following
tables sueh reactions are indieated dy the sign Xf{feceblejbis
a8 the preeipitated mierobes show the same mieroscopical
changes as in the complete reactions, A complete re-
action is indieated By the positiwve sign X whilst the
negative sign- indieates that no reaction has taken place,
In the case of powerfully agglutinétive sera, when c¢larif-

igation of the emulsion occurs soon after performing the
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dilution {from one to two hours) the double sign XX has
dPeen used,

The following tables fepresent. in a ¢ondensed foym the
?esult of over 500 separate agglutination tesﬁ of t.hé
gerum taken at different periods of the 111ne£s from 26
plague patients ., For purposes of e¢lassifieation the
cases have Deen arranged in the following groupss-

(1) Fatal cases,

{2) Pevere cases ending in recovery,

(3) Mild cases ending in recovery,

(4) Cases of Pestis Ambulans,

The more important cases are reported with some attention
to detail But it has likewise been deemed adwisadle to add
ahort clinical resumes of those cames of mild plagne in
which Yacteriological confirmation of the diagnosis was
not available, Further,in order to facilitate -rei‘e:;enoe'

to these cases in subsequent sections a number has \Seen
appended to each,and at the close of the last section

will be found a table indicating the nature of each case
and the page at which the report 18 to de found, '

The eascs emamined were all of the bubonic type, and of these

nine received at one time or'ot.her varying doses, either
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subeutaneously or intravenously, of Yersin®’s anti-plague
serum, The agglutinative reactions in these cases, how-
ever, were probably not modified to any eonsiderable
extent by the previous administration of the serum for
curative purposes, This is a point of consideradble im-
portance as 1t i1s gquite conceivable that cases might arise
dizring the course of a.n epidemie in whieh the eircum-
stantial evidence pointed strongly in favour of there
being plague and yet where the elinical evidence did not

warrant an absolute diagnosis, In such a case it might
be deemed advisadle to administer the curative serum and

it is satisfactory to Jmow that such treatsent would not
detract from the value of the ultimate serum diagnosis,

In support of this it may bPe here remarked that the blood
serun of individuals who had received one or more pro-
phylactic doses of this serum showed no evidenoe whatever
of any agglutinating power, It is therefore highly in-
probable that the data so obtained have been vitiated in the
slightest degree, as even the remedy itself when mixed

with a highly sensitive emulsion fails to produce any
visible change after the lapee of 26 howrs,
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¥ith the view of aseertaining thé possible
eﬁ'ecﬁ of a mixed infection on the agglutinative reﬁction

I uni!ert.ook a complete bacteriological examination of
most of the organs in fatal cases of plague., These
results are exhibited in tabular form {(Table 1,) in the
section dealing with the general bBacterioclogy of plague,
Reference to the cases in Table 2, shows that the pre-
sence of miero-ovganisma othey than the dacillus pestis
in the bdlood or organs of a patient dead of bubonic
plague does not prevent the dévelopemnt of the specific
reaction,

The results obtained from six fatal cases are shown in
Table 2, and in all of these the presence of the bacillus
pestis was werified By reproducing the disease with its
characteristic leaions in a.niﬁals. Cultuxes of ﬁhe
Bpecifie bacillug were obtained during 1ife, either fyom
the bubovor blood of the patient, or post mortem from
the various organs., These were elther injected suboutan-
eously or a small quantity’of an agar growth placed in
the nasal cavity of an animal and the bacillus again re-

covered fyom the f.i#auel after its death, Im this
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group of casea the reaction was also demonstrated with
other body fluids ~vis., plewral effusion, pericardial
effusion, peritoneal fluid, and bile., With respect to
the first three of these 1t will be obsexwed that, in
comparison with dlood serum, a relatively high degree
of agglutination has deen noted im the only cases in
which it was possible to perform the test with these

morbld exudations,
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TABIE 3,~- comprises those gevere cases terininatine in
reeovery, from all of whieh the bacillus pestis was ob-
tained by punctiming the bubo. A sterilised hypodermic
syringe was inserted into the glamdulsr swelling and from
the serous fluid withdrawn the specifie organism was de-
monstrated on direct microseopioai examination of smear

preparations, Culturally the organism isolated from
each case respomded to all the redognised tests foxr the

complete identifieation of the dacillus peatis, and, as
in the first group of sases, was further verified by the
biological test, In the case of Mrs M,{case Ko,12) it
was thoupgtt ummecessary to perform a baeteriologieal
examination of the bubo, as the patient®s daughter (irs,
M.cage Ro,l,)}y erand-daughter {(baby M, case ¥0.2.),and
son {Robt.)M,sase No,4.-se@ table 2), all died from
Bubonic Plague, v | | '
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TADME 4.~ comwises those comparatively mild cases of
Plague with characteristi¢ dubo, From the first three

of these the specific drganism was isolated and idemtified
as above, dbut only in the case &f Mrs G,{case XKo,15. )‘ was
the proof completed by animal Smoculation, In thé last
three cases- James C,,Rosima M,, and Dennis §. {oases !d,
16,17, & 18) it was found impossible to cultiwate the or-
ganism,either from the Juice obtained from puncturé of
the glands, oPwat a later stage when the bubo had bdroken
down,from the sero-purulent discharges, $he failure to
obtain the bacillus in these Gmses was no doubt due to
the comparatively late stage of the illness at which the
patients first eamé under obscfwation, As the disease
ran an exactly similar gourse, however, to those Pron
which the specific organism had been recoversd, and as in
eash case the serum possessed marked agglutimating power,
ihere appears o0 be every possible reasoa to regard them
as undoudbtgd t&wug: nild eases of plague, The following
synopsis of the elinigal featimes of these cases reveals

- their oharacter sufficiently,
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Case Wo,16. Jameg 8, aeh.24, admitted Aug,30th,1900,

This patient slept for a single night on Aungust 13th in

a room on the same landing as several of the other plajgue
patients, though his usual plage of residence was at a con-
siderable distance fyom the plague infetted area, On August
i7th he was seized with an illness, evidently of' gonsider-
able severity, assogiated with headaehe,sickness, and vomit~
ing, and pain in the left inpuinal region, The report re-~
eeived Trom the medigal attendant, Ir.G.,is as followset~
AR, I?th.' severe headache and voniting with pain in lef't
nguinal region, where thers is some redness and swelling.
Temp,103F.3 pulse 102, Aug, 21lst, fwelling larger and more
painful; temp,102,6F,, pulse 98, S£welling sausage-shaped
and lying along upper bordér of Poupart?s ligamentg fairly
hard and pithing on pressure,*

On admisgion, patient was evidentiy convaleseent, no sign of
illness being present, The temperature was noreal, On examin-
ation of the left groin, however, a swelling rather larger
than a pigeon®s egg was diseovered immediately above Poupart?s
ligament and involving the horizontal set of" glands, The

overiying skin was iaflamed and slipghtly oedematous and
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fluotusLtlon could be easily obtained. A hypodermic needle
inserted into the glandular swelling withdrew a quantity of
dark grumous fluid which* on microscopical eacamination*show-

ed the presence of numerous degenerated plague-like bacilli”

and thou#i a considerable number of a”ir tubes were inoculated
on two separate occasions no growth whatever could be obtain-
ed, Convalescence was uninterrupted, the bubo disappear-

ing by absorption*

Case Ko*.18, Rose M, aet,23# admitted 10th €ept*1900,

%1s patient was admitted from the plague-infected area in
her third week of illness* At this date all clamant symptoms
had subsided* but examination of the inguinal region on each
side showed the presence of a bilateral Bubonic condition in-
volving the group of glands situated immediately above Pou-

T>artfs llament* Hach bubo was about the size of large wal-
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~nutythat on the left side being comparatively firm and pain-
less, whilst in the other fluetuation could be easily detect-

ed, The history of the illness showed tha® the onset was
sudden and aoute and wa,s\ characterised by high fever »{ temp,
104F. ) accompanied by rigors and delirium; headache,sickness,
and vomiting were also present,and ¢ontinued for some time
after the appearanee of the buboes which were discovered by
the patient herself oén the third day of illness, %These were
apparently cxoesdingly painful at this stage, They rapidly
inoreased in size during the suoeeading' two or three days,
af'ter whieh the tendernesa slowly subsided, The right bubo
ruptured in the fourth week of illnesg, and discharged a
sero-purulent fluid for about 1Q dayss the left bubo under—
went resolution without rupture, Both buboes were explored
with a hypodermic needle as in previous cases and eulture
tubes inoeulated with the aspirated fluid rema.ihed sterile,
At a later date the subeutaneous injection of a mouse with the
disoharges from the right bubo was unattended By any serious

disturbanee in the animal®s health,
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With respect, to Dennis T."case No,17) no doubt can be
entertained as to tjie nature of the illness”both on
account of the association and the clinical appearances.

He was admitted on the ei#ith day of illness with a
glandular swelling in the rig™it inguinal region which
presented the characteristic appearance of a plague bubo
in the stage of resolution* Cultures made as above de-
scribed proved sterile, though smeaThpreparations showed
the presence of numerous degenerated bacilli* The patientas

grandfather, however, {James B*case No,C) died from plague,

and his mother {?Hos*T.case No, 9) passed throu” a very
severe aAtack of this disease, The identity of the isol-
ated organisms in both These latter eases was verified

by animal experimentation*
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mg_;_—-_ The rehaining cases grouped in this table
wmay be regarded bot& fyom the etioloﬁoal and elinical
standpoint, as fairly typical examples of ®pestis
Abuiang™, In all the illinesa was apparently ao slight.
that, apart from a definite history of eontact with in-
fected persons and in the absence of a bacteriological
emanination, it would have been @uite impossible to psro-
nounce upon the exact nature of the glandular affection,
It is not proposed'here to give a deseription of the
éenml éourse a.nd aymptomatology of such cases, and
it will therefore be suf'fielient to indicate beriefly the
salient poinmts of each,

Of these , undoudbtedly, the most interesting is the case
of a ward-maid {Nellte R. case No 13) who was employed in
one of the pavilions set apart for the 1solation and treat-
ment of plague patients, Ten days prior to the ¢ommence-
ment of her illness she had received a prophylactic in--

Jeetion of 10 cudbic centimetyws of Yersin®s Serum, The

illness, however, was of a comparatively trifling nature

the patient only @omplaining of a moderate degree of in-
@igposition for about three days, Bacteriological
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exanination, howewver, demonstrated the presence of the
plague bacillus in an execeedingly small ¢ervical bubo,
$he serum talten during the third week of illness agglutin-
ated an emulsion of plague ‘ba.cilli- ik a dilutiom of 1 in
28, though the ¢onstitutional disturbance was so slight
that the temperature and pulse throughout the illness
never rose above normal,

dgnes R,, act 3% years, {case ¥o,20), <This patient was
a %gontaot™ wom the Molloy wake - one of the first dis-
covered foel of infection, Whe illnessy,of sudden onset
was apcompanied by headache,sicknesssand vomiting, and
pain in lef't axilla, XExamination of this region showed
the presence of a small duboy but an exploratory pungsture
failed to withdraw any lymphatic gland substance, The
temperature vose to 101F, on the first day of illness and
subsided to norwal two days later, (Convalescence was
rapid and complete,

The two elinical histories Just detailed’may We taken as
fairly remresontative of this type of the disease,

In the remaining cases the sudden appearamncte of bubo was

e e
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4

assogiated with symptoms of fairly acute onset, similar
ingmll respeets to those already deseribed. In these,
nowever , a baeteriologidal examination was not under-
taken,but the peculiar mature of the illness, btaken in
conjunetion with a very definite history of exposurs to
infection, seems suffigient to Justify these cases also
being regarded as examples of the mildest variety of this
discase, It may hers be added that the serum of patients
suffering from various forms of speoific dissase and
t.akén at various ét.ages of their illness was examined in
rdiﬂererrrb degrees of dilution with an emulsion of bacillus
pestis, In no case was any reaction observed, The
diagnosti¢ walue of its appearance, therafore, in cases

of slight glandular enlargement is Ho this extent enhanced,
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The following deductions appear Tully wayranted from

an examination of the preceding tables,

{1} During the early days of the disease the reacfoion

i3 not manifested and consequentlr. in rapidly fatal cases
is probably never obtained, |
{2) #4eglutinating properties first appear in the blood
towards the close of the first week of illness (dilution
of 1 in 10)., Thess ¢radually inerease in intensity up
0 the sixth week of illnesg and are sometimes maintain-
ad at a high level as late as the eighth weel, After
this date, howewver, in the majority of c¢ases,a gradual
deeline in the agglutinative power of the serum begomes
apparent, The rates of inerease and decrease of the
reaction, generally speakingeare approXimately equals
coccasionally, howerei’, the reachion wanes and disappears
in a shorter period than thal occupied between its appear-
anoe and point of maximun intensity.

{3) In very severe ¢ases ulbimately proving fatal the
reaction though presenmt newey reaches a high degree of

intensity. In eases of almost equal sewverity, however,
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in which an eé.rly and rapid convalescence followed, the
reagtion was of a more marked charaster,

{4¢) In the mildest forms of plague a high degree of
agglutinating ﬁower is probably never attained and in
gome it appears to be absent, Strieker, in fact, states
that the reaction never appears in this class off case,
but this is undoubtedly too sweeping an asgsertion, as an
undoubted and characteristi¢ reaction in a dilution of

1 in 25 was obtained in two such cases,

{5) %he reaction, as a rule, is most marked in those
sewvere cases charaecterised by an early and favourable
cerisis, and in such cases it disappears wery slowly, hav-
ing been shown to be present as late as the fifth month
after the primary illness, |
OTHER METHODE,~ The teohnique Just deseribed is, how-
ever, perhaps unpecessarily complicated, as in ordexr to
avoid any possible sowrce of fallacy a numbder of pre-
cauwtions were adopted whieh later experience showed to
be superfluous, The inmitial difficulty - the prepaxr-

ation of a perfectly homogenous baeillary emulsion -
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having beeén overcome, an almost precisely similar tech-
nigue to that employed in the ordinmary WWidal® rea,ét,ion

may be adopted, 4&s already st.,st.ed.t.he. dilution of serum
with emulsion can be carxried Lo a mn higher degree and
the time-limit considerably shortened when the micyo—
scopical method is employed. By this néa.ns reactions

in whieh the bacilli are completely agglutinated in from
five to ten minutes are fairly common with potent sera in
dilutions of 1 in 10 and 1 in 25. If, however, the dil-
ution be ocarried further,it is a.bsolutély negessaxy for
trustworthy results to observe +he reaction in hanging-
drop preparations, In this way well marked Yeactions

have been chtained with a dilubion of 1 in 200 and a time-
limit of two hours, bthough preparations made between an
ovéinary slide and cower-glass showed no evidenoe whatever
of any agglutinative pro¢ess, e time-limit may be safely
extended td 24 hours if the edge of the @over-~glass be seal-
ed with vaseline, By this method a rea¢tion can of*ten

be demonstrated with sera of feeble agglubinative power or

with pobent sera which have bBeen hiphly diluted,
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As a control experiment,preparations of {1) emulsion,and

(2) emulsion plus normal serum have Been kept for over

a week without any signs of undoubted agglutfnation super-
venipg, Kumerous observations of plague sera in yprogress-
ively inoreasing dilutions have been made and the btime~
1imit in each case has been carefully noted. This data so o
obbained may be compared with those eot by the sediment-
ation test at corresponding periods, %o illustrate this,
the results obtained by this method from two severe cases

of plague terminating in recovery (Table 3.) are exhibited
in the agcompanying table {tableé).

Like results may be obtained with similé,rly pyrepared emul-
sions off dead plague baeilli, bub in this case the reaction
is not so Teliable, as the dead organisms ave not agglutin-
ated 80 Yeadily. When working with dead cultures, however,
~the rmicroscopical 145 to0 be preferred to the sedimentation
method, sinpe 1t yields more trustworthy results even in
higher degrees of dilutiom, In the absence of facilities
for ochtaining a homogenous emulsion of living or dead baeilli

Haftkine?s prophylactie (which contains the latter) may be
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fsed to dilute a suspected plague serum, No satis-
fagtory reastion, howewer, has been got by this means in
a higher dilution than 1 in 25, and the sedimentation
mothod is alone applicable owing td Haffkine®s mhy;-
lastig deing a bouillon Cultizre; This last method can
only be regarded as a maeshift,

CORCIUDING REVARNE,
From the point of wiew of Aygienic administration the
wery mild g¢ases of plague are of the utmost impm*t.ande.
The snalogy presented by all other infectious diseases
indisates Misueh céses must be regayded as of egual
importance with the m;are se'v;ere forms in the possible
digssemination of the _glis,ease,and consti.tut_e therefare a
grave séi::_bce of dangey to the community,. It is well
Jmown that epidemies of measles, soariet, and diphtheria
aﬁe &%ﬁmtly preceded Dy a type of the disease so mild
that many cases are allowed to remain untreated, and it
is intevesting to nobte that several of the outbreaks of*
vlague in the Zast have been heralded by the mildest
possidle form of the disease, Moreover,the difficulties

attendant on a suecessful exploratory puncture of a small

Ty vt et TR
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deep-3et gland are suffigiently obwvious,and any other
ssans of srriving at a definite conclusion as o the nature
of an cbseure glandnlar swelling is certainly entitled

%0 the most ecareful ¢omsideration,

In the severer forms of the disease the possidvilities

of a serum diagnosis are much greater. It has already
‘been shown that duriné the early stages of the illness
the agglubinative properties of the dlood are but feebly
developed and that unless a careful technigne be adopted
for its demomstration the reaetion is 1iaple to De misased
altogether, After the second week of illness, howevé;r,
and partieularly in those c¢ases where the bubo undergoes
resolution, the chanees of obtainiag the baeillus by
punctire of the gland diminish rapidly dwring eonvales-
@ence, This fact is well illustrated by the last three
cébées in table 4y in which a.t'oeﬁzpts to cﬁltiva.te the organ-
ism by this method at the end of the first, secoond, and
third weeks of illness respeotively ,eompistely failed,
though mwerous degenerated pacsillary forms were seenr in
smeapypreparations, Indeed, in the case of Mrs, M,{case

No.8) eulture tubes inoeulated on the eighth day of ill-
ness with fluid obtaimed from puneture of the bubo proved
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gterile, though two days previously an actively growing
pure cultirre had been obtained, On the other hand, the
amplutinative power of the serum, insignificant at the
eotmencoment of the illness,progressively inereases up to
the sixth or seventh week of the disease, by which time a
ecomparatively high degree of potency has been obtained
espe¢ially in the severer foffms which recover. Thereo-
after it Begins to decline, dbut, as already shown, may be
present in well marked cases four or five months after the
wimary illness, It is sherefore diring and subsequently
to the stage of convalescenGe, when the posaibliity of a
bacteriologival diagnosis is mors or less Yemote, that the
diagnostie wvalue of the reaction becomes most apparent,

In all 6ases, morecver, associated with the presence of
glandular enlargements of dubious nature, the occurrence
of whieh from time to time dx:;*ing the progress of an epi-
fdév:mic of plague may present a diagnostie problem of perplex-
ing charaoter, the applieation of this reaction cannot

fail to prowve of sigmal service,

s eeeedavsescsren
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AGCTIRTRATION IN OTHER

EPECIFIC INFECTIOUE FEVERE,

Having thus determined the presence and eonstaney of a
serum apglubination in plague, it became a point of eon-
siderable importanse to determine whether the reagtion
was spegifiec - a conelusion that one might have been
femptod, és;rioa'i. to unm. with this obfeoct in wview
mumerous perfectly parallel experiments were made with
sera derived from patients suffering froms-

{1) Enterie fever, - 5 casese

{(2) Typhus fever. -~ T cases,

{3) Bearlet fover, - & cases,

{(’4) Heasles, - 3 oases,

{5) EpiQemie cerebro-spinal meningitis,- 1 ©ase,

{6) Pneumonia, - £ cases,
(7) Antirax, - 2 ocases, ({verified baoteriologically)
{8) Aeue. - 1 case. (parasite in Blood)

(9) Purpura hacmorrhagica, - 1 case,
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In each clags of disease the serum was taken at different,
periods of the illness, doth during the acute stage and
also Aauring copralescence, |

with respwb to Entarie fevar only those cages Were select-
sd whieh gave a ypowerfully positive reaction with the
spacific bacillus, and which presented the ohara¢teristic
and typiecal signs of the digease.

gimilarly in the case of Typhus Tever only those cases
were employed in which an absolute diagnosis was a.ssured’
not- only by the elinical course of the diseaseg bub. also
by the presence of the characteristle exanthem on the skin,
With regard to Searlet. fever, one or moye examples of the
main types of this disease were imvestigated, preference

a8 & rule deing given to those ¢ases asgogciated with
glandular enlargement,
" In the wemaining groups of digease investigated and de-
pendant. for the most part on the introduetion of a definite
pathogenie organism into the system, the diagnosis was

eompleted by the isolation of the speeif'is baeillus,
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In none of these cases did any reaction cecwx in a dil-
uﬁion higher than 1 inhlo, and in the few instanseg in
which ageglutination supervened in low dilutions, the
yeaction had never the characteristic and well mayked
appearances which result from the addition of the appro-
priate serum o an emulsion of the speeifie baeilli.
Whilst therefore fyom the comparatively limited number
of such observatiens one does not feel Justified in malk-
ing the general stmtemmst that a.gglutina.t.ioh will not.
oocur with plague bacilli where serum from any other
disease than plague is employed, yet these perfeetly par-
allel experiments seem Lo point strongly to 't,.‘pe absolute
speeifieity of the reaectien, In this conneotlon one
feals Justified in pointing out the desiradility of more

extensive investigations being undertaken,
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AOGLISIRAION N URINE.

‘mhe following obserwations have been undertaken with

the object of determining whether, iz Plapgue as in &
Enterie Fever, the urine of patients suffering from the
former disease pives an agplutinative reaction.with $he
specific dacillus, Eight cases were investigated be-
longing to the "severe and mild®classsand the observations
here recorded were carried out chiefly diming the period
of convalescence, The urines examined wers taken at
periods varying fyrom the 1Pth %o the 53rd day of the dis-
ease,~ i.e, during convalescence, and every epndeavour
}was made to secure the thorough asepeis of' the specimens
employed, ‘fThus,in the ecase of females, the urine was
withdrawn per catheter, 1In order to eatimate as accur-
ately as posaible the g’ua.ntiﬁative value of the reaction,
sontrol okaervations were made with the serum of each

. pé.tient, obtained for this special purpose on the same

day as the urine experimented with, This was rendered
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necessary by the well known fact that the quantitative
walue of the ordinary "Widal reaction” varies consider-
ably within comparatively short time limits, In each
ease the urime was ecarefully examined to determine the
presence of the Plague bacillus, In none was the organ—
isn found, and in the few instances where a doubtful
vacillus was demonstraded, animal inoculations were per-
formed with uniformly negative results, A The search for
the bacillus was deemed essential, because, according to
the researches of Courmont, the addition of specific
baeilli to an homologous serum nullifies the reaction.
This is apparently due to specifiic bodies seereted by the
bacilli neutralising the agglutinating bodies present in
the serum, . Thus, if to an homologous serum of previous-
1y asoertained agglutinatiag powery, the speeific bacilli
are added, and after some time removed, such serum will
éhow either no a.gglutinating ef'fect or a greatly diminish—
ed power, if a subsequent addition of bdacilll be made,

The dilutions employed varied from 5 to 10 to 1 to 76 and
from the observations thus performed the followineg facts

are rvegorded,
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{a) In each case the urine ylelded positive results with

the lower dilutions,(5-10 and 1-10)

(%) In seven,a positive reaction was obtained with a
dilution of } to 25,

{¢) In two cases the reaction was positive with a dilution
of 1 to 50 and doubtfully so in three others,

{d) In no case did a urine yield positive results with

a greater dilution than 1 to 50, whilst in several a
reaction with the corresponding serum could be obtained

in a dilution as high as 1 to 75.(

(e)' As a control experiment urine from a healthy iadivid-
ual was taken and similarly tested. Ia this case a
positive reaction was got with 5 to 10 and 2 to 10, dut

in this instance the reaction was not nearly so marked

a8 with plague urines,

CORCLUEIONS, - As a resulthd of these observations one
seems to be justified in drawing the following conclusionst~
(1) An agglutinative reaction is present during conval-

escenice in the urine of patients suffering from Plapue,

(2) This reaction can be demonstrated in dilutions vary-

ing from § to 10 to 1 to 25 and occasionally in a dilution
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of 1 to 50,

{(3) The agglutinative power of a plague urine seems to
snaw a certaln correspondence with that of the patients?
serum, |

(4) Wnilst interesting as a scientific fact, the agglutin-

ating properties of wrine from plague patients 13 appar-
ently of little practical walue,




58

COMPARATIVE _FESULTE _OF . AGGLUTINATION

TANE 7.
. IN__URINE__ANWD__SERUM__A% _CORRESPONDING DATES
CAEE DILUTIONS OF URLNE AND SERUM WITH EMULSION
) DAY OF OF BALTLIUE PRSTIS IN PROPORTIONT OF1-~
510 2-10 ! 1-10  1-25 1-50 , 1-75 __
8 ﬂ e M, | B XX X X 1 xf = - | URINE
] EX XX x -~ | SERUHL
0 N S - b e
’ XX XX x ! x| GERUM
s mart o oo s gt e ¢ et e D S e s S O s S PO A S el e B ) R S s ) A S -IL —————— - ——
i1 | Ches, M, | 28th, XX XX XX X Xt URINE
v I xx XX X X£ | SERUM
e e e e e e e e e e e L e e e e e e e
(12 | Mrm, M, | 20th, XXi X X 2 URINE
s o . nts s et e st o o0 h—ea-t'h.'--—<p ————— g—- }_g_...._ e e g e .-_:_..'gggjh.g_
ERE - o G N+ QI R+ QIR I SN R < SR R 75 13
4 X 1 X 1 - i— ~ |SERUM
. - r. ————— iy E— R
15 | Mes, G, | 24th. XX X X pis -~ 1 - |URINE
X X XX | X SERUM
16 | Jas, C. | Gist. X p X 1 X X¢ | - |URINE
l X 1 X - 1 - SERUM
o -
17 | Dan, W, | 17th, XX XX XX ’ X X | - |URINE
XX XX X -~ |SERUM
A. NO’:’mal hand X X — L - -~ -m;]é-
Jrine '
As[ NWormal - - - - ~ |SERUM
SerTum ) 1 1
R e e o T S e e e e e R e e e e e e e e e e et e e o oo
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BAQTERIOLOGY.

In the seetion on serum agglutination, a passing refer-
ence was made to the presence of mixed infections in cer-
taln cases and the absence of any disturbing effect on the
reaction, It is proposed here to give a brief summary of
the bacteriological work done by me in gonnection with the
plagne cases, to analyse +the results so obtained, and to

offer some special remarks on the group of mixed infections,

These researches were conducted hoth on the living patient
and with material derived post mortem,

Basteriologically considered, the cases examined natur-
ally fall into three classest-
{1) Those in which there is a pure plague infection,
{2) Those in whieh the primary plague infeetion is assoc-
iated with a diplococcus or other organmism, (linically,
however,this ¢lass does not differ materially from the first.
{3) Thosec in which - generally af'ter the rupture of the

Pubo - segondary septie¢ infection followed,
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The method uniformly adopted was - under aseptic precau-
tions = to puneture the dubo with a hypodermic syringe,
and to withdraw some of the glandular juice from its sub-
stance,  The fiuid so obtained was used both for direct
microscopical exaﬁination and for cultui*e. fimple as
this proceestiure may appear, the practical diffioculties
attending its performance are considerable, It is no
easy task to punctixife a small, possidly deep-sot, and
tender gland, especially as such are oftten in close ptox-
imity to larpe vessels, Unless the gland substance be
aetually entered ,there is every likelihood that the fluid
withdrawn will yield nég‘a.t,ive,and at the same time, mis-
leading resulis, On the other hand, ‘it-is satisfaetory
to know that when proper preca,u't;ions are taken, a positive
result can he obtained even in the case of a very small
éla.nd.. e.g, Nellie R,{case ¥o0.19,) ‘This patient was em-
ployed as ward-maid in ons of the plague pavilions, and
ten days after a prophylactie dose of Yérsin‘s serum,a
small tender gland made its appearance in the oecipital

region. In this instance, the ease with which success-
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-ful punctiure was accomplished, was no doubt largely dﬁe
to the situation of the gland whieh was sertainly no
larger than a c¢herry stone,

In all cases examined during the first week of illness,

the existence of the bacillus pestis was readily demon-
strated in the fluid aspirated from the bubo. It is a
rather remarkable fact, however, and quite ¢ontrary to what
might have been expeeted, that in all preparations so
ohtained, the organisms, whilst presenting the character-
istic ap@eérances of the bacillus pestis,were present in
comparatively small numbers, even in the most severe cases,
Whilst this wa.s‘ true of the first week of illness a marked
differencs was shown at later periods, By the end of the
first week the dacilli had generally disappeared from the
bubo, especially in the ﬁzilder CasSEB, As a rule they
could not be demonstrated after the second week, although in
two cases they were found as late as the ei@taenth day of
illness. (Pat.F. and Jas.B, cases Ko,5 and Wo,7.) In no
case was the pacillus recovered after this date.

vhilst; however, culture experiments during this period
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remained sterile, the microscope' revealed the presence

of sundry aberrant and obtwiously degenerated forms of the
bacillus pestis, As a rule, in those ecases where the
bubo had ruptured spontaneously, the- baeillus pestis could
not dBe demonstrated, In one case, howaver, whilst-mi;srd-
seopical examination did not yield undoubted evidence of
the presence of the baeillus, yet animal 1no§ulation con—
elusively proved their exi,st.emé in a state of undiminish-
ed virulence. This exceﬁtiona.lly lomg period of viability
was found in the case of Mrs,G. {No.15,) whose bubo ruptur-
ed on the 18th day of illness, fuch an occurrence points
to the unreliability of mic:roscopical examination,per se,
as a means of determining the period at which a patient
may be d_.ecla_.,red non-infeetive, The accompanying table
gives in extenso the bacterioldgical condition in each of
the fatal cases. From this it will be seen that pure
plagus infection was present. in only two of the fatal cases
viz,, baby M; and Mary G, {cases Wo.3 and &) It will
®e noted, however, that in the table bacillus coll is men-

tioned, but as this organism is almost constantly found in




 mARIE I, - RESULT OF BACTERIOLOGICAL EXAMIRATION OF
- Date of | DBaot.Ezam, ‘ |
1 A | sickening! during 11fe BUBO __SPLEEN
g Mrs._ M, | BUBQ.~B.Pestis |B.Pestis B,Pestis
‘ 1 - | 13th,fepty | culturs) | {(almost pure) | (scanty)
.Bept, ) %&?-‘B.Rstia B.CO1i,Comm, .Coli Comm,
' - {pure culture)| (scanty) {abundant,) :
W SR B D SR G G ASSS S Al M SRS (R G SAPS GI IR TS N R S SO S G S S r —————————————— ; Land
§' 2/ Baby M, B o |B.Pestis B,Pestis *B..mtiat) B,Pestis ) B.l'estisb) -
p £ . ot undertalien |f{alrost abundant - {abundant
21%%@. ’ m‘T ' .Coli Comm, «Col1 Co:zm. 3.0611 Corm, g.dvli Comm, .Coli Comm,
(scanty) (abunﬁant) SR S
I Mary G, WEBO, -E, Pestis ) ‘ :
18th . Sept, (pmre cultizre) | POBT - - MORTEM - EXAMIRATION -} . REFUEED. - -
ept, 20D, -Eterile ,
( 7 éaily Exams) ,
| Al James H, R B.Pestis | B,Pestis B, Pestis -
: ﬁ 10th.Sept, Fot umiertalesn |adundant | - {adundant) ;ahmfhnt-)_ e e
24 ept. Streptococcus | Streptococcus treptégoccus | .
W— {abdundant {(ammdant) | (abundant) . i,
LS ept, large bacilus | laree Diplo- ~ '
: _ BPiproeosous——-—-———Q@000us————— -
| b{ James B, | 12th.Aue, «~B.Pestis B.Pestis
- &% mre cultire) |B . Peatis & a (sca.nt.y) . - T,
24th,Cept,, ~Bterile |small <Pyog. Alb}
f’asct,iye backs ( undant) -
| ¢ Robert, M, T mmg. € B.Restis B, Pestis B, Pestis L
1, 8%% 14th,Sept, -—ggigx.( unasﬂ} {seanty) Aul Ba (w?& éscan’ay) M.A B.Putu - aw. 1
JR il ' &m:-s le ’mhnts B.coﬁ Comm, ' B.Coli Comm, - 35 1 CM Sk
Wilim, W, | about . ~degenorateStagh, Pyog.Al. B, Pestis i . Be,
24th,Aug, iwin large Diplo4 (scamty) - - - e e T - B mfﬂ -
oth, Oet, ; og.Ait, jooccus, Staph, Pyoe. &1 5 o 1 osm,
Staph.Pyog.Alb. trepteoccus | Bac,Coll COmm. NS B A L
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any post mortem examina.tion, it may be discounted,
{(2) %This olass comprises four cases, threg of whieh proved
Tatal, In two of the fatal c¢ases{G.H. and B.M) the aecom-

panying diplocoécus was found in the bubo, and in a third -

Mrs, M, {case Wo,l,) was present in the lungs and also in
the retro-peritoneal glands, In the non fatal case Pat.F.

{case Wo.7.) the diplococcus was omly present in the bubo,

{(3) Of those cases where a primary plague infection was
followed after a definite interval - during whieh the dubo
had spontancously ruptured - by an ordinary septic infect~
ion, we have the following three oxamples; Vike.p Robt.MN,,
James B,, and WilIZ W, (cases Wo, 4,5,aﬁd 6e)

fhe associated organisms in these cases were; EStaphylo-
coccus Pyogenes Aureus and Albus, Streptococcus }Pyogen';es,
pacillus coll communis, and a small putrefactive bacillus,
With respect to James B, (case No.5.) it is interesting to
obsecYve ‘t.ha.t,ia.lthough,the specific organism could not dbe
recowered from the bubo after death yet, it wgs ment in
a virulent state in the liver and spleen six weels after

the commencement. of the illness,
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It is interesting to.note here a peculiar state of matbers
found in the case of Mrs,M, (ease FNo,1l,) Pumeture of the
bubo om the -third day of illness Qemohstrated the ¢haracter-
igtie bacillus on direct mieroscopical examination, at
the post mortem examination ~ the patient having died on
the fourth day - typical bacilli were found in practically
every organ of the body, and in enormous numbers, On the
second day of illness,however, the patient had received an
injection of 40 cc of Yersin®s serum in the affected thigh,
i.e. in the lymphatic drain of the glands forming the dubo,
Post mortem examination of the bubo showed a marked change
in the characteristies of the bacilli present in this sit-
uation, They stained with difficulty and the usual bi-
polar appearance was lost owing to the stain being ab-
sorbed uniformly, Their outline also became indefinite
and consideradle variety of form was noted, One is there-
fore driven to the eonclusion that this remarkable change
was due to the local action of the serum, In this connect-
ion, however, it must be remembered that the serum causes

no such alteration in wvitro,




67

This local effect of the serum on the bacilli in the in-
guinal bubo is shown in the accoiEpanying photograph, Fig, 1,
the coccoid degeneration and indefinite outline of the
organisms with total loss of bipolar staining being very
apparent, These appearances may be contrasted with those

shown in Fig.2, where the characteristic bipolar staining

of the bacilli present in the spleen is very evident.

Fig.1l, Iftrs.M, Degenerated Fig,2* ?2.trs,M, showing
plague bacilli from in- characteristically stained
guinal biAo. X 1K)O, plague bacilli from spleen*
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As in some measure tending to confirm these conclusions we
may refer to another fatal case of plague in which eurative
serut was given,bBoth subcutaneously into the drain of the
affected glands, and also intravenously, If sueh altered
appearanges were in reality due to the local aetion of the
serum on the baeilli, one would expecbsa priori, that when
serum had been administered intravenously, the bacilli in

the spleen and blood would show si:;nilar ¢hanges., T™his has
actually been found tt be the case, and in the aecompany-.
ing photographs the changes in the morphological character-
isties of the baeilli after the subcutaneous and intravenous
administration of serum are elearly shown,

Fig, 1. shows the charagteristic bipolar-staining bacillus of
plague in the bubo prior to the administration of serui,

In fig, 2.the cocooid degeneration and ghost-lile appearance
of these organisms after administration of serum is exhibited,
Fle,3. shows similar appearances found in the spleen, but the

changes in this instance, as might be gxpected from the com-
paratively small quantity of serum introdused into the general

eironlation are of a less marked charadter,
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Fig. 1. Bacillus pestis
from bubo pric”® to admin-
istration of serum.Shows
well-marked polar stain-

ing. gent,violet. x1000

Fig#2. Bacillus pestisin
bubo after administration
of serum, Shows coccus-like
degeneration of bacilli.
Njiay of the more degener-
ated, unstained shadowy
forms are not visible.

Fig.S. Bacillus pestis in
spleen of same case*36
hours after intravenous
injection of serum. De-
generative changes not so
marked and a few normally
stained bacilli visible, -



70

¥With the object of ascertaining whether such a change was
the invarigble resuilt of serum injection in the animal
"body, a nunber of experiments were made upon radbits,miece,
and guinea~-pips, The proceedure was as follows, The
animal was inoculaﬁed in both thighs with an agtive and
virulent culture of the baeillus pestis, and after the de-
velopement of inguinal buboes, serum was injected into the
lymphatic drain of one thigh, These experiments, however,
s,eéniéd to show no appreciable local effect of the serum on
the bacilli, A possible explanation of this apparently
contradictory result is the faet that, the serum so used
had deteriorated through lon@,kceeping, as shortly after-
wards experiments showed that its curative powers on in-
nodulated animals had prastically disappeared,

e8P QPOsasPPEBREERS



71




71

HAENASOLOGY,

Hitherto, the chief ohject of observers in investigat-
ing the morbid anatomy of plague, has apparently been to
determine the occurrence of the organisms in the various
tissues and secretions., Probably it is owing to the fact
of the chief investigations Yeing conducted from the point
of view of bacteriology,that a mieroscopical examination of
the blood, apart from the seareh for the dacillus, has been
almost entirely neglected, The earliest referemce to this
department of research which I hawve been adble to find,is
contained in a report to the Russian Government of an epi-
demi¢ of Plague which occwyred in Astrachan in the year
187379, The obserwvers, Eichwald and fommerbrodt, merely
mention the faet without further comment, that ®sine sicht-

liche Vermehrung der weissen Blutkorperchen™ occurred in

this disea.se} The next observations in poiant off time are

1. Hirsch & Sommerbrodit Mittheilungen uber die Pestepidemie
im Winter 1878f/79 im russichen Gouvernement Astrashan., p.50.



72

those of the distingixished Japanese dacteriologist,Aoyama,
whiech were carried out at Homg-kong, in the year 1834, and
oommunieated in his repoxt on plagxe ia that eity, to the
Royal University at Tokioa In four oases investigated,
the followinag startling numbers were obtaineds- 20,000 ,
110,000; 120,000; 200,000, Aoyama further pointed out
that the 1eucocyto$is was due to an increase in t,he' poly-
nuclear cells and that the éosinophiles were greatly Wimin-
ished. The only other obseﬁa.tions which appexr to be on
recdrd are those made by Poch during the epidemic at Bombday
im 1897, ‘ This in;vestiga.tor made é nusher of siuélé isol-
ated counts in several eases, as well as comsecutive daily
observations in two other ca,sés. fhe results of these
estimationé are given in the Report of t.hé Austrian coms—
sion on :Pla.g.ue:,3 and eonfirm the observations of previous in-

vest,igators as to the existence of a leucocytosis in this

2, T.,Acyams, Mittheilungen uber die Pestepidemie in Hong-Kong
im Jalhre 18394, Mittheil,dey medid, Facultat der kaiserl.japan.
Univ. zu Tokio 1896, ¥ol,3, No.2. : |

3, Gesammtbericht. uber die Beulenpest-in Bombay. AlbrechtéGohn,
86.8and der Denksehriften der mathem-natirw, Clasae der kaiserl.
mdemie dev Wissenseh,11B, Patgyanat, Untersuch, page 203.
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disease, The degrée Qf' leucocytosis, ac¢cording to Poeh,.
varied between 8,900 and 45,000, Aoyama®s figres, how-
ever, are so nmuch in excess of those 6bta1ned by the latter
observer, (and also by mysell),that one cannot help suspect-
ing the existence of a printer®s ecrror, After an exhaust-
ive. search through the. literature of Bubonie Blague, I have
failed to disecover any other eontribution bearing on this
aspect. of the disease, and as will be seen,the somewhat.
fragmentary observations Just gquoted, refer mainly, if not
wholly, to the presence of a leucocytosis, Bo far as ¢an
be ascertained, no attempt has been made to differentiate .
the various forms of leucoeytes and their refative propor-
tions at different stages of the disease,

The following obsex;vations do not pretend to be fmore than.
fragmentary, but as an exsuse for presenting them here may
be urged the faet that no sueh similar obserwations have
hitherto been placed on record, While only undertaken as
a side-isaue dring my work on agglutination, the result.s ob-,
t.a.lned my de at least regarded as suggestive, and may point

to a hitherto neglected branch of research,
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On account of many unavoidable interruptions, it has been
impossi‘)le Tor me to carry out this investigation with

any degrese of completeness. For a time sthe presaurs of
work inm connection with the elinical observationa and treat-
ment of cases rendered anything like consecutive and systein—-
atic examinations of the blood completely imposaible,

The cases here observed fall nmaturally into the three cate-
gories already mentioned in the section on agglutination,
vizt- Patal, severe, and mildy so that the observations
practically cover all the ordinary types of the disease,

and from this point of wview they may be regarded as fairly
comprehensive, It is to be regretted that opportunities

of following out each case in its entirety were not avail-
ables I have not hesitated, however, to place on record
those e¢ases in which a single and isolated examination of
the blood has been made at a definite stage of the illness,
Such data fall into line with, and tend to confirm the
resulgs obtained at a cofresponding stage of the illness

from similar e¢ases in whieh it was smposaidle.to make a
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number of consecutive dally observations, ' '
Leucocyte enumerations, quantitative as well as qualitative,
were carried out. in eleven individuals affected with plague,
but only in the case of five of these was it possidle - for
reasons above mentioned - to perform a number of comsecutive -
daily o'béervations. In seven cases,Quantitative estimations
of the leucocytes were not carried out, a study of the ¥Wlood
changes being made solely from dried and stained film pre-
parations. It was not originally intended to make a sys-
tematic examination of these latter cases, the preparations
used for this pwrpose being obtained during the course of

my work on the agglutinative property of the blood in plague.
The serum used for the latter purpose was separated direct-
ly fronm blood obtained by punctu;ring the finger and several
blood films were taken at the same time, These were care—
fuliy preservéd and eventually used to amplify and confirm
the qua.llita.tive changes of the Blood observed at different

stages of the disease in the first group of cases,
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TECHNIQUE. The enumeration of the white cells was perform—
ed with the Thoma-~Zeiss apparatus, the blood being diluted

with ,75% acetiec acid tinted with methyl green., All the
white cells lying within the entire ruled area of the slide
were counted, and the figures submitted were , as a rule,
obtained from the average of three such estimations, If,
however, any e¢onsiderable degree of difference occurred

in the numbers obtained on consecutive days, one or more
independent observations were made, the pipette baing fill-
ed from a Tresh puncture for this purpose,

For the investigation of th,e' qualitative changes in the
blood, dried film preparations were employed, Keatlt was
uniformly adopted as the fixing agent, the films deing ex-
posed to a temperature of 115 degrees C, for about half an
hour, Cell differentiation was obtained dy the use of
Ehrlich®s triacid mixture, wh.ich'a.ft,er trial of warious
other methods , Was selected as ylelding more uniformly re-
liable results than those odtained by any other method,

The normal number of leucocytes per cubie millimetre of

normal blood is assumed to be about 7000, From the some-
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what, fluctuating nutders per cent, of the different varieties
given By various haematologists, the following figures have
been seleeted as expressing a Close approximation to fact vizg-
Polymorpho-nu¢lear leucocytes ...... M & '. eeess DO4O
Small mono-nuclear leucooytes ...... 20% .,.... 1400

{ Lymphocytes)
large mono-muclear leucocytes ...... 5% eeaves 385

fosinophile 1eucoCytesS .c.cveeevvccs 2% eeneae 175
_ Total 100 %  Total 7000

The eells ineluded in the first second and Surth of the
classes mentioned above, conform with Ehrilich?s elassical
descriptions of these respective types, . Those included in
the -third category, however, coiprise the followingl-

{2) large hyaline cells with excentrically placed oval or
slightly indented nucleus and absolutely homogenous protoplasm.
{b) Cells possessing essentially the same characters but dif-
fering from the lymphocytes in possessing slightly greater
magnitude and more faintl_y stained oval nucleus,

{¢) Cells with absolutely granule-less protoplasm and a mark-
edly indexi’oed, usually horse-shoe-shaped nucleus, Cells of
this olass may be regarded as "intermediate or transitional

forms™vetween the large hyaline and polymorpho-nuglear forms,
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45 far as ¢an be Judged Trom the 'coxpa'r'atively small number
of casea exa.mined, it would appear that in practically all
casecs of plague émcepfc,, perhaps, in the very mildest form
vof this mala.dy, there is a more or less marked leucocytosis
whieh is apparent from the earliest da.ys of the dissease, |
Rot. only so, but the degree of leucocytosis was found to
vary directly with the degree of severity of ‘the case, Thust-

The cases which proved fatal within the first week of 11l-

ness were characterised throughout by a very marked degree

of leucocytosis, ranging in those examined from 17,000 to

'60.000. ¥hen death, however, did not occux 4111 a later

period, a fall in the amount of the leucocytosis was ob-

served, Thus in the case of Mary G.{case Fo 3.) who died

‘on the nineth day of illness, ‘the number of leucoeytes per

cubic millimetre of blood, abruptly fell from 28,000 on the
5th day to 8,500 and 8,400 on the 6th and Pth days res-

pectively, Eimilarly in the ease of James B, {case No.Be) -
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who came under observation during the third week of ill-
ness, a leucocyte count of 8,700 was obtained on the 15th
day and 4,100 on the 17th day,

SEVERE ARD MILD CASES.

It is proposed to consider these classes together as in-
vestigations have shown that the changes which take place
in the blood in the two c¢linical types are differences
ﬁainly of degree. Unfortunately, however, the maJority
of the cases which fall into this categbry were admitted
to hospltal at a comparatively late stage of the illness,
and observations during the early days of the diééase'were

therefore not available, Leucocyte counts were performed

in only 7 casesa, and the continuity of the observations was,
unfortunately, in several instances unavoidabl® interrupted,
at a eritical period, It is therefore somewhat. difficult
to form an accurate idea of the entire course of the leu-~
cocyte curve on account. of the fragmentary nature of the -
observations, and the impossibility of obtaining such at

an early stage in all cases, One Teels Justified, however,
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in concluding that at a very early stage in the disease,
there is a more or less marked inerease in the nusber

of the leucocytes, depending most prodably on the severity
of the illness and the powers of resistance of the in-
dividual, <The inerease in the cases observed has been
only moderate, and lasting only for the first three or
four days of the illness when an abrupt fall to an aPprox-

imately normal fisure occurred about the Fowrth or Lifth

‘day, It is to be regretted that the necesasayy data for

estimating the probable duration of these noreal counts
are not awvailable, but there seems to be little douwbdt that
they are followed, at a variable but probably short inter-
val, by a seco#da._ry leucocytosis whieh may reach as };igh_
& degree as , or even exceed the primary., %he obser-
vations were not eontinuéed for a suf'ficient length of time
%0 note the decline of the segondary leucocytosis and

its return ﬁo noml limits, but apyroximately nom;
numbers are probably reaehad during the course of i.he

third or fourth weok,



As in some measure tending to confirm the above state- .
ment, it is interesting to cite here the results found
by the Austrian P,Z_l.a.gu'e Compissiontin the 6n1y’ ¢case in
which a complete series of approximately consecutive ob-
servations were made, From this it will de seen that

there is a gradual fall towards normal on the fifith or

sixth day, followed by a subseguent rise,

Name Day of illness, Yo,of Leueocytes,
per mm,

G, Desouza, 1st, 19,400
. 2nd.. 22.m
3hd, 17,900

Bth, 11,300

$th, 8 ,900

8th. 9,400

9th, 10,900

As illustrating the period of approximately normal counts,
the following isolated observationas of Poch in four cases

are of valuel

B. dankse 4th, 8,400
K. dobi, 3rd, 3,800
£. Baichu, 3rd, - - 69200
' C. Desouma. 6th. 8,900

1. Gesammtbericht uber die Beulenpest, page 203,
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RESUIZE OF DIFFERENTIAL
EBTIMATIONE OF LEUCOCYTES.

FATAL CASES, - The leucocytosis which characterises the
majority of the acute infectious fewers is polymorpho-

nuclear in character, and fatal cases of plague form no
exception to this general rule, In these, the polymorpho-
nuclear cells formed from 84 to 95 per cent, of the total,
This abnormally high proportion of polynutlear cells was
found to be a eonstant fleature at all stages of the illness
in those cases which, eiﬁher immediately or at a more re-
mote date, prowed fatal, ‘Thus in the case of James B,
already referred to {case Wo,5) who died during the sixth
weelt of illness and who gave a subnormal leucosyte count

of 4,100 on ﬁhe 17th day, the Polynuclear cells alone form-
ed 95 per cent, of the total. Reference to table 8 shows
that a similar feature was observed in all cases of this
¢lass and at all stages of the disease,

It must be added that many of these o6ells showed signs of
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degénera.tion from a comparatively early period in the dis-
ease, These appearances comprised a loss of affinity of
the nucleus towards the nuclear dye, as well as occasional
vacuolation of protoplasm {about 10% in some 0ases) and
tendency to cellular degeneration,

The inerease of the Polynuelear cells takes place at the expense

—

of all the other elements but more particularly at the ex- -

pense of the lymphoeytes, The percentage proportions of
this latter c¢lass of eell is always much reduced in this
type of_loa.se, (minimum 2%, maximmm 126) though occasionally
their absolute numbers may be slightly in execess of the
normal, The percentage proportion of the large mono-
nuelear and transitional cells is usually eonsiderably below
the normal, but, as in the former case, the absolute number
may be slightly in excess when associated with a very mro-
nounced degree of leucocytosis,

The dehaviour of the eosinophiles is especially not.,eworthy.
Both relatively and absolutely they invariably show a con-

siderable diminution, which is accentuated towards the
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termination of the case,; when they may have praotitally
disappeared, Indeadyin those cases whigh proved fatal at

a comparstively late periody many fiims wérre oarefully
serutiniged without discovering a single example of this
variety,

In this elass of ¢ase, the variations met with in the relative
proportions of the difffersat forms of leunogytes are even
more interesting than those already shm dy the fatal oases.
As in the first group of eases, thse mrimary leuwsocytosis

is esgenmtially a polynuclear one, the exaet degree aof pre-
ponderande of this ¢ell depending on the severity of the
attask, Their absolute numbers ars always ¢onsideyrably

in ekxcess of the normal, and in the wery severs types of

the disease they may fork as murch as IR per ¢gent, of. the
total nutiber, The lymphoeytes on the other hand are pro-
portionately diminished, though with a high degrse of
lsucocytosis their absolute numbers may be slightly in
exeess of the normal, The large hyaline and tramaitionéal |

forms are either approximately normal or perhaps slightly
in excess. As in the former group of cases, however, the

eosinophiles undergo a much more serious diminution than
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any of the other varieties, and this is true even of the
mildest forms of the disease, During the aeute stage
there is a marked fall, and in the seveler fom it may be
necessary t0 pass under review many thousand cells to
determine their presence, In several instances the search
for them proved futile and one is therefore forced to con-
clude that they are either destroyed at the acme of the
fever or that they temporarily disappear from the eircul-
ation, It has already been shown that, towards the end of
the first week of illness the number of leucocytes falls

to approximately normal; butywhile the total nutber is
thus diminishing, a marked change in the relative propor-
tions of the various classes is taking place, The per-
centags of the polynuglearyr cells is falling whilst that

of the other warieties is riging, The striking inequality
whioh was characteristic of the iniﬁial leucocytosis is
Peing neutralised, and t)e various forms are now present

in proportions whieh approximate t0 those of normal ®hlood,

The eosinophiles, hoirew_rer. whilst hawving risen consider-
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-ably, are yet much below their normal proportion,
Somewhat. later the secondary leucocytosis sets in, and
this of'fers some striking differences when cbmpa.red with
the primary, It has already been shown that.the primary
leueocytosis is chiefly charagterised by the marked pre-
ponderance of the polynuelear cellz, These, however,
not, only play no important part in the secondary leuco-

cytosis, dut are steadily diminishing, “The chief factors

in this leusoeytosis are the lymphooytes, which it will be
remembered, became seriously diminished dur;ng the period
of primary leucocytosis. ghis c¢lass therefore undergoes
an @osite movement in the two periods of leucocytosis,
and the same holds g of the other classes ‘off cells,
with the exgeption of the large hyaline and t-ransit;!.onatl
forms which remain praétically stationary. During con-
valeseence, thAs gradual yrise in the lymphoeytes and eosin-
ophiles is n‘zaint.a.ined,til]{at the fifth or sixth week they
attain twlee their normal proportions, JAbout the same

period the polynuclear- cells have reached thelr minismum,
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and in some ¢ases their} absolute number has been actually
below that of the lymphoeytes, A reference to the accompany-
ing chart will make these faets ¢lear, a.s. the changes Just
deseribed in the wvarious types of the disease and at differ-
ent. stages of the illness, are graphieally displayed,
CONCIGRIONS ~ The following ¢onclusions seem to be Justi-
fied from the observations herein re¢ordeds-

{1) In practically all cases of plague there is a leuco-
eytosisw du®ing the First week of illf:ess whigh is pro-
portional to the severity of the case, |

(2) In ali ¢ases which survive the first weak of illness

there is a return.to an approximately normal eondition about

X
the fourth or fifth day of the disease, and this lasts for

about 24 to 48 hoxxfé;

(3) 4About the end of the first week a secondary leuco-
oytosis occurs which persists for a consideradle time,

(4) The m'lmary ledoocytosis is entirely due to an infrease

of the polymorpho-nuclear cells, the lymphocytes being
m‘eatly‘diminished, and the sosinophiles practically dis-

appearing in the fatal and ssvers Cases.
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(5) During the subsidence of the primary leucocytosis the
proportion of lymphocytes to eosinophiles is yising whilst: /f
that of the polynuelear e€ells is steadily falling,

{8) The secondary leucocytosis is chiefly due to the rise
of the lymphocytes, the polynuclear cells still falling,
{7) These changes continue throughout convalescenee till
about. the 8th -~ 8th week when they reach their maximum,

At this period the lymphocytes and eosinophiles may have
vattained twice their normal proportions,

{8) In fatal cases the percentage proportion of poly-
nuelear ¢ellm is always high, and the eosinophiles practiii-
cally absent, In cases which recover, however, the

reverse condition is found when econvalesecence has set in,
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OBEERVARIONE ON THE PROPHVIAOTIC PROPERTY
OF BLO0D SERUM FROM CONVALESCHNT PLAGUE PATIENTS,

Experiments by Yersin Calmette and Sorrel’ had shown that
animals which had been inoculated with grg§fually increasing

deses of plague daeilli Tinally beetame immmised, and that the
serun of such animals could be used both prophylactically
and therapeutically in the case of other animals inoculated
with the same organisn,
Arguing by amlogys it was not umrcasonable to suppose that
a patient who had passed suecesafully through an athtaek of -

. plasue had acguired immunity,{lasting for a wariadle period),

against the disease; and that the serum of such individuals

could be used elther in the prophylaxim or cure of experi-
mentally plague infected animals,

1,Yersin,Calmette et Borrel, Annalles de 1*ZInstitut
Masteur 1896, p.590. /\




With this objeet in view serum was taken at diffferent
periods of illness - Doth during the acute and convalescent
stage - from various patients suffering from a severe attack
of plague, The serum used for this purpose was obtained
by aspirating imto a sterilised pipetts a guantity of blood
obtained by puncturing the finger imder aseptio precautions,
™e tube was then set aside for some time, and after coagu-
lation had taken place, the clear serum was drawn off into a
seecond tube and hermetically sealed,

As an exasmple of the routine followed and the results aob-
tainedy, we may cite the following experiment in which the
seruls of Charles M*M.{case No,1l) taken durine the sixth
week of illness was employed., (.2 ec of this serum was
injected subcutaneously into a3 mouse, and 24 howrs later

the animal was inocunlated with a lethal dose oi’ a virulent.
culture of the bacillus pestis, A control animal, which,
however, had reoceived no seru was similarly inoculated

at the same date and from the sams culture., gy, following

is the history of the mouse which received sarum,
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lst. day. Mouse injeected suboutaneously with @.2cc of
serum of §, MM, (case No,ll) baken in 5th

wee weok of illness, (Agglutinating potency 1 in 75)

&nd day, Inoeculated with bouillon eulture of B, Pestis,

srd day, Animal obwiously very ill and wvefusing foodl

4th day. fomewhat betbter,

5th day. do,

éth day. Iooks ill; not eabting; ®ataring coat™,

Tth day, DIED,

On post mortem examination, the spleen of this animal was
found to be slightly enlarged, but otherwise showéd no
evidence of any pronounced macroscopie change, Microscopical
exanination of the spleen pulp, however, demonstrated, bBut
only af'ter a prolonged search, the pa:‘ésence of a few free
bacilli, In practically all the spleniec cells, however,
plagne ba¢illil inp all stages ofJ digestion and degehe‘ra.tio;:
were :t‘ouhd, some of the ¢ells being literally gorged with the
disintegrating orpanisms, As a striking contrast 4o these

appearances were the conditions found in the control animal

whieh died in 18 hours of plague septicaemia.
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In this instance the spleen was also slightly swollen, and
on microscopical examination was found to be practically

swarming with free plague baeilli, none beine found englobed

by the leucocytes, Whilst therefore this experiment. as
regayds absolute prophylaxig must be looked upon as a failure,
still the markedly diffferent appearances found in the twé
animals seemed to show that curative changes had been in
progress when death supervened,

This is evidenced by the following two factse-

(1) that the bacilli in th¢ animal which had received serum
were much more scanty in blood and spleen,

{2) that the Bacilli were almost entirely englobed by the

spleniec cells, very few being found free,

It 1is greatly to be regrethed thlt, on account of the
diffficulty in staining degenerated organisms, it has been

found impossible to obtain a satisfagctory photograph of these

bacilli in process of digestion by the splenie¢ cells, the
acoonpanying print. giving a very imperfect idea of the usual

microscoplceal appearances,
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Flg.6. Plague bacilli englobed by splenic cells, x1000,

It having been apparently demonstrated by this ex-
periment that the serum of a pRAague patient does possess a
oertain prophylactic power, it became a point of imteresh
to determine whether there was any relationship betxeeh such
prophylactic power and the agglutinative potency of the serum.
With this object in view the following series of experiments

were undertaken. Serum was taken from plague patients at

different periods of the disease, and the agglutinative
power in each instajice carefully noted, and estimated,

Varying doses of this serum (0,15cc to O.dcc) were injected
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into fhieey and 24 houré later the animals received a lethal
dose of wirulent plague barilli, The following series of
experiments with the serum of Thomas H.(ba.sé ¥o,.10.) will
serve as an illustration of what usually took place,

Mouse A,
1st day. subcutaneous injeetion of @,2¢c of serum of

gth week of illness, ( Poteney 1 to 75 )
2nd day. Inoculation with bacillus pestis,

3rd to 13th day, Anifsal appaPently well,
19th day. Animl looks 111. |

20th day, Animal wery ill and refusing food,
21st day. DIED.

Mouse B,
1st day. Suboutancous injeetion of G,156c of serum of
11th week of illness. {Agglutinating potency 1 in 50)
2nd day, Inooulation with culturs of daeillus pestis,
a2yd to 15th day, Animl apparently well.

16tk day. DIED without ever exhibiting any symptom
of illness.



Mouse (,
1st day. Subecutaneocus injection of 0,15¢c of serum of
18th week of illness, Poteney 1 in 285,
2nd day.Inoculation with lethal dose of bagillus pestis,
This animal never became acutely ill, and tiree weeks
after inoculation gawre birth to a healthy family of
four individuals,
Mouse D, {control)
This animal was inoculated from the same éult-xn'e but
received no serum and died within 24 hours of plague
septigacnia,
In the case of the first two animals (A and B) which }ulti-
rately died, the post mortem appearances are of considerable
interest and importance. They were alilte in both and exhibit-
ed the bacilli, for the most part englobed by the leucocytes,
and showing marked degenerative changes, Euth appearances
must be regarded as evidenees of partial ewre, as not only
were they not found in any animal which had not previotsiy

reoeived serum, but they were in overy respect similar to
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those found im buboes undergoing spontanecous resolution, (eure)
T™his series of experiments seems to indicate that,the

serum of a3 comvalescent plague patient possesses increasing
prophylactic powers according to the time whieh has elapsed
since the acute illness, Thus O0.2¢c of serum at the 8th
week kept the animal alive for 21 dayss a smaller dose 0,15ec
yrotected another for 16 days, Whilst the sera talten at
the 8th and 11th weeks may be regarded as practically
egquivalent in prophylactic value, the serum at a much later
date - 18 weeks - and in the smaller dose, afforded the
animal ecomplete immunity, It is apparent therefore that
in advanted eonvaleseéence the proteetive value of the serum
reaches its maximm, In the section on agglutination
attention was drawn to the Tact that the agglutinative power
of serum reached its maximum about the sixth or eighth week
and therealter rapidly declined, On the other hand, the
experiments just detailed have shown that the prophylagtic
powers of the serum slowly rise during convalescehee and

only long after it has been ¢ompleted do they reaeh their
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maximm, There seoms to be therefore no ¢onstant relation-
ship between these two properties of the seorum, |
The osomrrente, inring advanced ecomvalescence, of undoubted

prophylactic qualities in the serum of plagueb patients , is
a Taet of considerable value, as it affords an additional
eeans of determining the nature of suspected ecases of plague
whieh may have been missed in their eariier stages., Thus

if the serum of a comvalestent, case of suspedted plague dbe
taken and utilized as in the foregoing experimeant, the t.hm na
natire of the illness may be elucidated by its prophylactic
action being demonstrated,

As an instance of this the following interesting case may

be detailed at some length,

Arch. A, act. 18, case FNo.X, admitbed Pept,6th 1300,

Patient was apparently in full health on the morning
of 1st fepttember, but during the course of the even-
ing he eomplained of slight. headaghe, From this point
onwards he felt somewhat. out of sorts, W was able to
oomtinue at work till the 4th and was eves present at
a danee the same evening, Early on the morning of the
§th, however, he became acutely ill with pain i n the
right. side, The symptoms of illness appear to have
developed with great rapldity, and on the evening of
the 6th he was admitted to the Western Infirmary.

His appearance there being regarded with suspieion, the ’
physieian in charge deemed it advisable t0 have him
transferred to Belvidere the same evening. On ad-
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miggion he was acutely ill, The temperature was 104F,
the pulse 124 and the rospirations 42, There was no
evidenee of respiratory digtress, The fage was of an
ashy-grcy eolow, with a dusky flush in the malay re-
gions.The corPunctivae were infected and the pupils
dilated, The skin showed, especially on the trunk a
general erythematous mottling, resembling that already
noted in plague, This was also present on the exten-~
sor swrfaces of the forearms, Examination of the lym-
phatie glandular system rewealed slight enlargement.

of the glands in the right axilla, and also of those
in the left groin, Physieal examination of the lungs
revealed slight relative dulness to percussion over
the lel't baek fYrom the spine of the scapula downwards,
The breath sounds over this area were distinetly tub-
ular,and the voeal resonance and vocad fremitus were both
axagegerated, Kext day patients eondition was much the
samegthe evening temperature being 1086F, He was drowsy,
howewer, and had some slight muttering delirium, The
expeetoration, which was very sceanty and viseous,was
slightly tinged with blood, On direet microseopical
exarination of the sputum, large munders of diplo-
goccl were seen, and there was also present in very
considerable numbers a bi-polar staining bacillus,which
was decolowmrised by Gram?s method, and morphologieally
was indistinguishable f'yom that of plague., In many parts
of the slide thas Dacillus appeared to be present. in
almogt pure culture, The temperatirs reached normal on
123h Bept,,and terminated, not by a true erisis, but by
a somewhat rapid lysis extending over 43 hours, This
lysis resesdlsd the lysis of plague rathexr than that
of pneumonia, and was unaccompanied by sweating, the
skin remaining dry to the toush, Conwvaleseencs was
rapid and uninterrupted,
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Unfortunately the sputum from this case was not imoculated
direetly imto an animal, and on account of an accident to
the regulator of the insubatoyr, the only osultusre of ihe
above-montioned plague-resenbling bagillus was destyoyed
at a time when it was no longer possible to obtain another,
From this point of wview,therefore,the definite diagnosis.
of the dase remained to a eertain extent doz_:ht.i‘ul. Dur~
ing oonvaleseence, howewer, a very pronouneced agglutinative

reaction was obtained im a dilution of 1 to 25,
In order to confirm the diagnosis of plague the yrophylactic

properties of the serum were inwestigated and the follow-
ing experiments performed,

%wo white miece, X and X, of approximately oqual waight
were talten, and each inoculated with am lethal dose of an

active and vivrulent culture of the bhacillus pestis,
In the eéase of Y, however, 3ec, of blood serum, obtained
from the patient during the nineth week of illmess was in-

Jeoted into the subeutanecous tissues of the dask 24 hours
before performing the inoculation, %The following results

were obselvedt~ Control animal X became obviously very ill
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12 hours after inoeulation, and died at the end of 24
howrs, TPost mortem examination showed the spleen to de
slightly enlarged and gorged with firee bdacillifpestis)
none of whieh were enclosed by the spleni¢ ¢ells, Fhe
organisms were also present in the Blood in wvery larege
nuwbers, Animal ¥ never appeared to be particularly ill
at any time, but died suddenly on the 12th day aftter in-
Jeetion, Post mortem examination showed the spleen to
e slightly enlarged, and on examining smear propayations
of splenie Juice only a few free bagilli eould be found
after a yrolonged seargh, %he splenie eslls, Rowewer,

eontained plaguc baeilli in all stages of digestion,

O8O SOEDPOVEICETS
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CLINICAL HISTORIES AND POST MORTEM EXAY oS

It 18 not proposed here to deal elinieally with the
symptomatology of Plague, but only to give brief e¢liniecal
histories of the cases, accompanied by the result of post
mortem examinations, These are subjoined, purely with |
the object of furnishing a handy reference to each ease

as 1t galls Tor remark under the various sections,

gase Ko, 1,~ Mrs M, aet.28, admitted Sept,.l5th 1300,
Duration of illness doubtful dut certainly under 48
hours, Onset severe and sudden, with headache,acute

pain in back, diarrhoea, and great prostration, Face
pallid, tongue dry, and lips eovered with sordes.
Pulse sof't amd rapidy respirations hurried and labour-
ed. Patient 84 months pregnant and labour in progress
on admission. In left inguinal region, a large in-
dirated and tender bubo, from which, as also from the
blood, a pure culture of the dbacillus pestis was ob-
tained on evening of admission, On this date 20 ce
of Yersin®s Serum were Injected subeutaneously and

& like amount into area below left groin, During the
evening patient®s cgondition became extremely grave,
and as the os was fully dilated about 4 a.m,, instru-
mental delivery was at onte effected, Child born
asphyxlated and requssitated with difficulty, No

gross lesion of plasenta, On 16th Bept, 20 addition-
al ¢c. of serum were injeeted, but patient's con-
dition gradually became worse, and death oécurred the
same evening,
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C ase No, 1, M#  (oont#)

poeg Examination by Dr,R,M,Buchanan,

Ri”t inguinadL bubo# involving vertical
set of glands and retroperitoneal gland Just
above Foi”ar”ts Ligament#with periglandular oedema*
Glands intensely hyperaemic and finely mottled,
Similar chsuiges observed in lymphatic glands gen-
erally# including prevertebral glands and those of
mesentery. Heart firm in consistence#with subperi-
cardial ecchymoses at apex of left ventricle#and
some cloudy swelling of myocardium. Hypostatic
congestion of lun”. Liver#splsmn#and kidneys some-
what hyperaemic, Uterus characteristic of recent delivery,
BAOYERXOLOTXT{T.
Bacillus Pestis in bubo, blood, spleen#.lungs#

liver#and retroperitoneal glands.
Pneumococcus in lungs and retroperitoneal gland.
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Case Wo, 2.~ Baby M, born in hospital,l6th Sept,

Although the mother had a dlood infection of
B,pestis {v,s.) the placenta showed no macro-
scopic lesion, For the first eight days aflter
birth the child seemed perfectly well, dut on
the ninth day the neck was observed to de rigid,
and on examination some induration was dis-
covered on left side of neck, high up, at the
posterior border of the sterno-mastoid, Wext
day a few isolated glands could ®e felt,about
the size of a pea, in the ahove mentioned situ-
ation, and by this time the group. of glands
lying in the anterior triangle of the neek were
also affected, Glands on yight side of neek
also slightly enlarged, Temperature previously
noymal now rose to 101 ¥, Rext day child vomit-
ed frequently and refused ite food, It rapidly
sank and died the following afternoon,

POET MORTEM EXAM, Yy Dr. R.M,Buchanan,
SUMARY, ~ Buboes on both sides of neekw
with general enlargement of axillary,bdronchial,
mesenteric, inguimal, and prevertebral glands,
Haemorrhage and cedema of subcutaneous tissues
of neck, Parenchymatous degeneration of heart,
liveryand kidneys, Numerous small haemorrhagic
condensations in lungs, many of which show a
yellowish neorotic centre, Fibrinous exudation
on surface of both lungs. Opague yellow fluid in
pleural cavities, £pleen muck enlarged and of
firm,liver-like consistence, Liver enlarged and
intensely hyperaemic, with marked cloudy swel-
ling at parts, & small mumber of minute yellow
necrotic points throughout hepatic tissue,
Kidneys very hyperaemic, and revealing on sect-
ifon minmute haemorrhagic foci, each with a yellow-
ish centre disposed chiefly in the pyramids,

B.,pestis in buboes; blood, lungs, liver, spleen,
kidneys,and suprarenals, ‘

TYTTrTreYrrTrrrYery
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Case #0.3*- liary a.aet.6, admitted Sept, 19th 1900.

This patient who is the daughter of Jit's G.and niece
of Charles (cases #0.15 and #o0,11jhecame ill

on day prior to admission with severe prostration
and headache. On admission she was semi-comatose
and unahle to recognise her mother who lay in the
next hed, TeEga.l01*2F., pulse 146; respirations 44,
Face pale and cyanotic? lips dry amd livid. In right
inguinal region a large and excessively tender bubo
about the aise of-a hen”s egg with much perigland-
ular infiltration. 100 oc of serum in divided doses
were injected siibcutauieocusly between the evening

of admission and the 21st inst. Considerable im-
provement observed on the latter date and child now
conscious for first time. Improvement, however, not
maintained# and on 22nd the tenperatuf#fe again rose,
the pulse becaune “"ablef#and from this point on-
wards she sank steadily. Death was associated with
marked hypostatic congestion of the lungs and was
directly due to heart failure.

Post Mortem examination refused.

Bacteriological Examination.

Bacillus pestis in bubo.

Blood sterile (seven consecutive daily examinations)

»,
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Case Wo.4.-Robert M,aet,12,admitbed 16th Sept.1900,

Patient Became 111l on evening of 1l4th Bept, with
slight headache, Next morn he was considerably
trated and complained acute pain in left ax-

111a.Mo history of rigor, sickness, or vomiting.
Patient evidently acutely ill on admission,with
characteris®ic plague®faciesjand slight mental ob-
seuration, Lips dry and fissured; tongue dry and
brown., The slightest movement caused most asute
pain referred to the region of the left axilla,and
palpation in this situation discovered a small fiab

) tender bubo. Physical examination of
the lungs revealed several localised patehes of
cfepitant, rale, Hearts aotion very feeble and apex
impulse widely diffused, Pulse rapid,full and bound-
ing,but of poor tension., Spleen not enlarged,
Urine eontained no albumen, '
On admission 20 oc serum were injected subeutanecusly
apd a like amoun® imtrawvenously. A slight temporary
improvesent which occurred on the 17th was nmot main-
tained,and on the 18th and 19th,20cc were amain
piven, At this date eondition very gravegrespir-
ations more frequent,and physical siens in lungs ad-
vancing. TRere wasjy,however, no cough,and no sputum
could de obtained, Subsequent cowrse of' temperatures
approximated to the septicaemio type.dn indefinite .
swelling which had been Torming for some days at the
outer part of the left pectoral regiomyand whigch was
now frankly fluctuant,was freely incised on the 26th
inst.and a large quantity of sero-puruleat fluid
evacuated. Cultivation yielded a pure culture of
Staptiylococcus Pyopenes Aureus,but no plague basilii
could be isolated, The abscess was found to be situat-
ed delow the pectoralis minor, From this time patients
condition became rapidly worse,and he died on ept,28th,
Throughout ,the urine remained free from albumen ex-
cept om the 22nd and 23rd Beptenber, when the specimens
obtained showed a faint traee,
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Case No.4*- Robert M.-"contk)

Resp.

Motions.

Rp. Gn.
Tieaction.
Chlorides.

POCT mam#& 1"y mrof.Pertik# Buda-Pesth.
SMHKyt« Purulent axillary and sifcelavioular buboes#

A mas# of purulent tissue”bonaisting of enlarged lymph-
atic glands and softened connective tissue*extending from
axilla under pact, minor, the glands being partly soften-
ed and yellowish grey»pa3”ly firm and granular,with

dull areas of coagulation necrosis# Jbscess in thymus
gland, and purulent infiltration of anterior mediastinui.
Polyadenitis. Ldbar and lobular pneumonia,wlth numerous
well defined reddish grey necrotic areas about the size
of a hazel nut,in both lungs; fibrinous exudation on both
pleural surfacec. iAESyocardium pale, friable,and opaque from
cloudy swelling. Gpleen enlarged,out surface smooth;
pulp firm and malpl#lan bodies dark brown# Ki“eys of

Biedium si»e;corte* friable and opa”e# Liver oft medium, size

pale yellowish brown and fYiabl# from cloudy swelling.
Punotiform haemorihages in stomach#

10#-.
Xun*.. «.a
abscess# Staph.Pyog.Au# in bubo, blood, splren, lungs,
and mediastinal abscess# B.Coli Com, do*
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Case ¥o,5,~ James B,aect,80,admitbed 28th Aug 1900,

and eertified as Enterie¢ fever,

The omset of illness,whidh dates from 15th Augewas
sudden and severs,and characterised by shivering,
nausea,and vomiting,associated with severe headache
and slight abdomimal pain, From 26thdug.he suffered
fyom diarrhoeazand for the 24 howrs preceding admig-
gsion he had been delirious, The characteristic pale
and amgious ™facies™waspresent on admission., Pupils
dilated and conjunctivae injected., Tongue coated with
a thick grey fur in centrejedges moist and clean, A
finely mottled rash,resembling in many respects the
maculay rash of Typhus,was pwesent on abdomen. In
right groin a very tense red and oedemabous swelling
of considerable size occupying the situation of the
vertipgal set of glands, This bubo was exquisitely ten-
der and surrounded by densely infiltrated tisaues,
Lymphatic glands above Poupart?s Ligament enlarged

and tender,and skin over right ilia¢ region oedematous,
Examingtion of heart. and lungs negative, Spleen not
enlarged, Temperature ran a fehrile course till 2nd Sept.
when crisis occurred with a fall to 97.8F, This was associa
iated with symptoms of general improvement, The redness
and oedema surrounding the dubo continued, however,

to spread,till practically the emtire upper half’ of
thigh became imvolved, whilst,at the same time,oedema
without, redness spread from right iliae region till
nearly the whole abdominal wall piltted on pressure,

The inflammatory process reached its height on BepiThe .
1st,and after that date slow but steady disappearance
of redness and ocedema round dubo, Oedema of adbdominal
also Teceded but there appeared coincident with this
gongiderable oedema of left foot., On Eept.8th a second
ary fewer commenced, due to the suppurating bubo,and
the temperature Yanged continuously between 100and102¥.
The discharge from the bubo was copious and serous,and
- ¥here was naver any athempt at ae tion of slough,
Patient gradually Decame more fesblegremained con-
stantly delivious and died on Bcptember 24th,
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Case Ko, 5.- James B, (contgj

agM b

? 1B
20149

Motions
TTrineozs
On
Keachon
Cfdorides
A bwnéfi
DayofDes

POm UfOaSEM EXAFHIUTXgW by Br.R,M*Bixdnanaa,

gm®Hgf, - Right inguinal butoo,with indolent slou”ing
ulcer in skin# Under floor of ulcer a dense mass of
yellowish necrotic substance,like inspissated pus,extend
ing upwards in the course of the vessels under Poupart*s
ligament, and continuous with a chain of partitioned ab-
scesses partly filling the ri”~t iliac fossa,the right
side of pelvis,and impinging on the right wall of bladder,
purulent infiltration of psoas muscle upwards to lusbar
vertebrae, fhrulvnt Infiltration of the subcutaneous and
deeper tissues half-way down the thi#i# Glands in other
regions appear n<xpRal# Lungs hyperaemic and oedematous.
Heart muscle pale and cloudy; fibrinous thickening of
aohtlc and mitral curtains. Liver hyperaemic. Spleen
eniaiiTged akd of firm consistence. 1In both kidneys there
are numerous small yellow points like tubercles visible i
in the cortex.

aAQTERIQLOGICAL
B, Pestis in bidso and spleen.
Sta'ih.Pyog.Au. in bubo and Steph,iV*Alb. in spleen.

Small putrefactive bacillus in bubo.
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Case No.6.- Will- W. admitted 20th Sept 1900,

SymptcMOS of illness indefinite-commencing ahout four
weeks prior to admission and coincident with #he appear-
ance of a large and tender tmbo in left gfoin. This was
incised in the firsthand again in the third week of ill-
ness without any pus heing found. On the fourth,a pur-
ulent discharge from the incision commenced,and patient
was sent to the Western Infirmary and thence to Belvidere.
On admission he was evidently very ill. His intelligence
was clouded, and he wsus unahle to give any satisfactory
account of his illnesa. Face livid and congested, eyes
suffused and wandering. Tongue dry and heavily coated.
In left groin a large livid-red swelling, &ie#cted by

a long vertical incision, f¢pm which large quantities

of ichorous fluid exuded. In this fluid, on direct
microscopical examination,numerous degenerated hacillary
forms were observed free in the fluid and also con-
tained in the leucocytes,Ho definitely typical forms of
bacillus pestis,however, were seen. Temperature ran a
continuously hectic course throu”out.mtient was
delirious and frequently violent. He gradually sank and
died on 6th October, It is to be noted, however, that

the bacillus pestis was recovered post mortem.
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C&S6 iTo*7«" P&tm F# &O'to5olf atdk'b'fedd. £9NIr Aug*  19KDO#

Patient became i1l on 14th Aug,with headache, sickness

and vomiting, diarrhoea, and extreme malaise. !Cwo days
later he discovered a %$>alnful swelling in the left groin
nvhich continued to iiKsrease till admission. Ho was then
acutely 11l and frequently delirious, She eyes were suf-
fused and the pupils dilated, Tongue dry and coated;
pulse small and feeble. In left inclinail region, filling
up the whole of the groin, was a large indurated swelling*
acutely tender to thr touch and covered by hif*ly inflamed
and oedematous skin. Puncture of this swelling shortly
after admission, demonstrated the characteristic bacillus
of plague on direct microscopical examination, The glands
above Poupart”s ligament were apparently not enlarged,
Spontaneous rupture of the bubo* accompanied by the separ-
ation of large sloughs of necrotic tissue* occurred on

6th September* after whi” the temperature* which up to
this time had been pursuing a hectic course* fell to nor”"l,
By 6th October the wound had closed* but patient was left
much enfeebled by the illness.
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Case 1To.S*— Mrs» aet 40. admitted. 25th Aug. 1900#
certified as Enteric (Yj*

Patient took ill on Soth August”and ten days prior to the
con»encoment of her illness she attended the wake of a

woman (wife of Jas.B*case 1To.5) who died presumably from
plague. Sihe initial syog>toms w™#o* shivering# headache#
vomiting# diarrhoea# and abdominal pain. iTesdb day she
discovered a small tender swelling in the ri”~t groin which
rapidly increased in size# whilst the general symptoms also
became more urgent. On admission the right groin was fill-
ed with a mass of enlarged and acutely tender lymphatic
glands# surrounded by highly inflamed and oedematous tissues.
She deep lys”“hatic glands on the same side were also en-
larged and tender# but the glands accessible to palpation

in all other regions were apparently normal.bPuncture of

the bubo placed the diagnosis beyond any doubt# the specific
bacillus being present in relatively large numbers, %$he
temperature# which since admission had been continuously
febrile# fell by crisis to normal on the 9th day of illness,
«thereafter the bubo gradually subsided# ruptured spontaneous-
ly somewhat later and discharged a thin serous fluid for
some weelcs. Patient dismissed well 6th October,

B
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Case No. 9. 3.irs.T. aet.40. admitted 25th Aug. 1900.
certified **yphus feveri

*Ten days prior to adRiission, patient took suddenly i1l with
severe hes&dache, sickness, and vomiting. She was then three
months prej”®ant and aborted four days befor# admission. On
adm, patient was acutely ill and her mental condition much
obscured, The face was pale and heavy, the eyes suffused, .the
tongue dry. In left, groin, above Poupart”s ligai&ent, there
was a large tender swelling about 4 inches in length and 2
inches in breadth# and covered by highly inflamed and oedem-
atous skin. From puncture of this bubo on 29th Aug. a
culture of the bacillus pestis was obtained. The temp.fell
by a rapid lysis and touched normal on the 14th day of ill-
ness, The bubo ruptured spontaneously on 5th Sept. and dis-
charged a sero-purulent fluid for some #ILme. On account of
secondary infection occurring, the tenp. ran a remittent
course till 16th Sept.# when a sharp attack of left-sided
pleurisy was ushered in by a severe rigor and a temp, of
105.6F. This gpiickly subsided# but on the 22nd inst, the
ri”~t side became similarly affected the temp, remaining el-

evated for three days and then falling to normal. On 25th
Sept, a discharge of pus from the left ear occurred which on
cultivation yielded B. pyocyaneus and diplococci but no B.
pestis. The ear ceased discharging on Oct. 2nd.* convales-
cence thereafter being good.

PuLse.
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Case Ko. 10.- Thos. IL. aet 14, admitted. 29th Aug. 1900.
certified as Enteric(1).
Obtient "became suddenly ill on 23rd.August with headache,
sicdcnesSJVOfiaiting, and pain in hack and right axilla. The
last syngy>toin rapidly became worse and was followed by pain
in left side of neck and in right groin. During this period
he was highly fevered and frequently delirious. On admission
the face was flushed and the expression thou#i dull and
heavy yet apprehensive. Lips dry and tongue heavily coated
in centre. Skin hot and dry, with a fain$ mottling,most
marked on back, flanks,and buttocks. There was “neral enlarg
ment of the glands in both groins,axillae,and neck; those in
right axilla and groin being the largest and most tender and
covered by sli”~tly inflamed skin. JCrom the former,a pure
culture of the bacillus pestis was obtained. The temp.was
104, 6Fi pulse soft and rapid- 140; respirations 26. Examin-
ation of lungs revealed a few subcrepitant rales in left
lateral region. The spleen was slightly enlarged. A con-
signment. of Yersin”s serum arrived on 2nd Sept. and as the
patient was still acutely ill and frequently delirious, (temp.
103-105P. )15cc.were injected int”venously and 25 cc. sub-
cutaneously. After this he slept soundly, perspired freely
for the first time since adm., whilst the acute tenderness
of the bubo” had almost entirely disappeared, From this
point temp, fell gradually, convalescence being fairly rapid.

Pulse.

Re<.

ITrin&ozs.
Sjj. 6r.
Reaclion
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Case TTo.ll. Chas.McM. aet.30. admitted Sept.9th 1900.

A week before adm. patient suffered, from mod.erately severe
headache and sli”it malaise, but continued at his work till
8th Sept*,when a rigor with increased severity of headache,
and sickness, compelled him to take to bed, Sy noon he was
unconscious* and during the ni”t he was delirious and very
violent. On adm, he was acutely ill and quite unconscious.
The ten™* was 105,3F.; i”lse 134; respirations 40. Face was
pale and condunctivae injected. The dglarflSs in left, axilla
were considerably enlarged and acutely tender, so much so

in fact* that when palpation was attempted he made violent
efforts of resistance*thou” still quite unconscious. From
this bubo.a pure culture of bacillus pestis was recovered.
At midni”t 20 cc of serum were injected intravenously, and
a like amount subcutaneously. Six hours later the temp.had
fallen four degrees* the pain in axilla was greatly lessened
and the glands Could now be palpated without uni”e resistance
On the 5th day the teag>. fell to 93.6F#,#nd patient felt so
well that he desired to get up# iTom this pointywith &he ex-
ception of a slight rise of temp.on the 12th day associated
with pain in the left knee and thigh “ue in all probabil-
ity to the sei*um injection, convalescence was uninterrupted.

MoUans.

AUkanen.
Day ofPis.
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Case iTo.12, %s*M,aet.41, admitted Sept-,16th 1000.

PuEration of illness prior to admission somevdiat indefinite
but probably conaaencing two days before with severe head-
ache and general malaise, itext day she discovered a

small tender swelling in the right groin. On admission
patient complained of severe headache and was obviously
very 1ill. % e temp, was 1lfle.4P.S the pulse 104; and the
respirations 24. The face was Very anxious looking and

the tongue dry, A small and exceedingly tender bubo,about,
the size of a pigeons”egg, wais present in the ri”*t groin.
The surrounding tissues were muA indurated but the skin
over it was freely moveable and not inflamed. On evening of
admission, 20 cc of serum were injected into the abdominal
wall. Mo inprovement having taken place by next day, 20

cc of serum were given intravenously. This was followed by
a striking amelioration of the general synptoms and by a
pronoicnced lessening of the tenderness in the bubo, which
could now be manipulated without pain. The headache dis-
appeared* the tei”erature fell to normal and from this
point convalescence was interrupted.

Pulse. latté£Ai£ Jj_ffi Sﬁ_!fc

Piesp. *
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Case #0,15. i;Tary M, aet. 14, admitted. Sept, 15th 1900.
M.

Baaclion

D(WofDis.

iphls patient is the dau”ter of iirs.RI, (case #0.12)and sister

of #s*M, (case ITo.l,)and of 3oht,M, (case #0*4), She took ill
on ni™t prior to admission witai severe frontal headache, sick-
nessand vomiting. On admission sh# coH"lained. of a tender
swelling in left axilla, and on examination a single, small,
freely moveable, and tender gland was discovered fotcr inches
from base of axilla, and behind”at border of latissimus dorsi,
another gland but less tender, Jfeact evening, a small pustule,
surrounded by a ring of minute pustules,and also by an inflam-
matory zone of skin,was found on back at level of eighth dorsal
vertebra*, !Che fluid from th» pustule yielded the typical organ-
isms of plague, both culturally and on direct microscopical
examination, 20 cc of serum were in”Jected siibcutaneously at
this date, the temperature haviT” risen to 101.4F. On the 18t&
patient seemed to be much worde, and a fresh area of congest-
ion with a yeliawish centre appeared on left flank. M cc were
again injected, but intravenously, and the same evening patient
spontaneously expressed herself much better”™ the temperature
fell to nojrmal,no subsequent rise occurring. The slou” in the
centre of the pustule now separated quickly leavind a healthy
granulating surface, and the second erythematéus area in the
fiank had almost completely disappeared, ©le buboes also sub-
sided raplcHy and from this point convalescence was Unlnterruptec
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Case ifo 14. Eirs"B. aet,29* admitted Sept-«14th 1900.

False.

Resp.

notions.

Sp. GrT.

IO
.55

Illness began on day prior to admission with severe frontal
headache and rigors”and pains in back and limbs. Next day
the ri”~t groin became painful*and on examining this region
she discovered a small tender swelling* On admission patient
did not look particularly ill, but the face was flushed and
the eyes congested. Heart auid lungs normal to physical exam.
An exceedingly tender btdjo* Involving chiefly the horizontal
chain of glands below Boupart”s ligament* was present in the
ri~t "oln* She vertical chain was only sli#itly involved,
but there was considerable oedema of the surrounding tissues
and reddening of the skin. On the ie«i. 20 cc of serum were
given subcutaneously as the bUbo was now larger ~d more
inflamed. tThis produced a teiaporary improvement* but as the
local condition had again advanced (with extension to the
deep inguinal glands) and as the constitutional symptoms had
again become more severe* 20 cc of serum were given intra-
venously. This was followed by a marked improvement in the
general condition* the tenperature falling to normal and re-
maining so till dismissal. The bubo softened and ruptured
spontaneously on 23rd fept. A pure cultt®e © the bacillus
pestis was obtained from the bubo on admission. After rupture
the discharge proved sterile* but contained many degenerate
forms of bacilli#
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Case Ho.15. f£f.&*s.G.aetf4. admitted Sept. 19th 1900.
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This patientv is the mother of iH&a"r G. (case Ho.3) and sister
of Chiles #?i. (esLse Ho.11l), ghe became ill on day prior to
admission with heskdache and general malaise, and, “coincident
with these syngptoas”™ she discovered a small tender swelling
in the ri#it groin. The initial syagptoas were comparatively
mild, due perhaps to a porophylactic injection of 10 cc of
Yersin”®s serum seven days previously. On examination, a bubo
about the size of a walnut# and involving the vertical chain
of glands, was found in the ri#t groin. The glands were more
or les* adherent to one other, but the slcln was freely move-
able and not inflamed. The illness had interrupted the suck-
ling of a three-months”-old child and the brents were there-
fore enlarged and tender. The course of the illness was short
lasting only six days. The fever, however, continued hi#i for
2-3 days ranging between 100 andlO#y.,and mif"t be regarded as
due to three factors. (1)The attach of plague-probably the
most ismortant; (2)the condition of the breasts; ("serm fever,
the temperature occurring at the period when " e pyr-
exia due to serum,usually made its appearance. ~ 4th October
spontaneous rupture of the biAo took place, and “"om "~ e dis-
charge virulent plague bacilli were recovered. Prom this
polirtr onwards, convalescence was rapid and complete.
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Rfiélt. 1nsuina1. Mild,
‘ Douvble inguinal, Mild,

Left. inguinal. Severe.

Right inguinal, septicaemie, LHRATH.
Right, inguinal, serum previously, Mild,
Right axillary and inguinal, Severe.
Left inguinal, septicaemic, DEATH.
Cervical ultimately éepticaemic, OEATH,
Right. inpguinal, 8evere. ’
Right. axillary, pustular plague, Mild,
Left axillary, septicaemic, DEATH.
Right inguinal;tevere.

Double inguinal,  Mild,

Left.aiillaz'y s Devere,

Post, Cervical, Pestis ambulans,

Right axillary, Pestis ambulans,

Left inguinal, Gevere.

Right inguinal, Mild,

Left ingﬁina.l, septicaemic, URATH.

Prieumonie case,



