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EPIDEMIC AND EPIZOOTIC PLAGUE.

BACTERIGLOGICAL =0k EFARTMENT,

Hoxcroxs, Db Sune, 19041,

=1,

T have the honour o submit, for the considermoon of His Bxeelleney the
Officer Administering the Government, the following Special Report on the

Resultz of my Researches into Epidemic and Epizootic Plague.

[ have, &e.,

WILLIAM HUNTER,

finrernment Racteriologis.

The Honourahlse
J. M. ATRINSON, M.B., ETC.,

Privcipal Ciril Medical ¢ficer,

el &l e,



PREFACH:

In forwarding this report w0 the Government [ would mention that 1 have
heen For ANy Ve a firmn believer i the Faer that infection fre 1]|-.|1[]:.,' COCIIrs
throngh the gastro-intestinal tract. | would here repeat what 1 .u.t:'ntejl in my report
to the Government on the |rh"|.':'|r¢r|1'1' of Buabonie |}I:|;'.,-'me i the rvear | A THE

“The main chanuel by which the bacillus gains aceess to the body appears to
be bv the dizestive tenet.

In most cases the muens membrane of the alimentary tract, from the stomach
downwards, has been foand distinetly hvpersamic, the membrane being thickly coated
with mucus and presenting  petechie and infdammatory patehes.  The mesenteric
and retro-peritoneal glands in all cses were inflarned and in many cazes surrounded by
sancnineous effusion, the gland tissue itsell being softened and erowded with
||-|:1_5_r;||1- bacilli. In ALY of the cazes these were the -Hli}' pPost-INorieln appearnnees
reor bee Fommd.

Rats, mice, monkeys, pigs amd fowls have been proved to have aequired plague
after having been fel with fragmentz of oroans of animals that have died of the
disgase.  The foeces of those attacked undonbtedly contain the plagoee haeilli.

Infection of the skin (inocualation ) ocears bot veey earely, if this were the fre-
quent muwde of infection we should fipd more ofien .[II":II:||II1I|III:H'_'|.' affections of the
skin, as when anipmmls ave ofected subevtanconsly well morked  inflammatory
changes at the seat of inoculation always ocenr,

Again, the exeernal glandular affections (buboes ). from which the disease derives
its pame, are not met with as o eale until some theee or four days after the period
of nvasion.

It infection by the skin is the rule one would expect, as Wity has pointed out,
that axillary: bubees would begnite a2 commen as inguinal ones; this however is
not the euse,

Az agninst the theory that the channel oF reception of the bacillus is the respi-
ratory tract (e infection theough the aiv), may be addueed the immunity of those
who attend the patients and of the Sanitary Swff who :a|||mri1|ttr|||liﬂfa||:l W
uug.].;_{gy] in the 'I1!5I1m.'1 oy el diinfection of the infected houses, The |ﬂl’|glll3 b~
cillus bas not been detected in the air, many examinations were made of the air of
the wards at the Plague Hospital but always with negative results.  The plague ba-
cillu= also does not survive dessieation.

The weeen channels -':I.I-I'f,fl;"l'-f;i'n'n' iy r_f."-'-n AR o e the rf?::;-?.ﬁ'nltrﬁ tract and Hee
sherm,

lin 159G many cases ocerred withour the formeation of hlllms, during the
height of the epidemic the percentage of these enses was twenty amd towards the
end as high as twenty-seven,

I all enses the disense was dingnosed as plague by demonstating the presenee

' - - . " 1 - o

of the bacilluz i the Blood ae By enltnee CXpeErimnents of tlie Diloaed, Foeces or orine,’

As regards the wdceoseopical ersmination of the blocd and the divgnosis of
plasgiee, this method was perfected Lust vear by the examination of Bilowsd filins acword-

g to Ross” method, in this way mach wore of the bood is examined av one rime
and in typical enses of the disease one alwavs finds plague bacilli present,

.I“l"rl'_-.l-"r i -"‘*'rl,ln"n'll'ri i A hsense.
The reasons given in this report for considering plygae a0 septicemic dizease
appear o be comelusive, they are briefly - —
(1.3 The fact that by Ross” method plague Dacilli ave found in the blood
in living cases in eonsidesable nunlers



{ i )
(ii.) The presence of plague baeilli in Lhonie cases before the formation
Cof the bubo : and

ii.) The presence of plague bacilli in the blood of patients convaleseing
from this disease.

(i

,Il'd"'rH‘H'.# u.r' Jrrfj'ﬂ'n"l:l'uf i f'ﬁf;w;r.--_

Dr. Hoxres's investigations lead him to the conelusion that it is chiefly through
the alimentary capal that the bacillus enters the ]""I_""- this raises the NnpoEEAn
queestion of the possibiliey of gud fufection,

e oelies Aonwmnnnl ]I.::Eu-t of the Medicnl Ih-p;lrl]ul-llt for 18595 1 deew atiention
tior the fact that outheenks of what was known as 'I‘Illd'l'l']:ll"ﬁi in cattle hadl [ll'l"l'i't|i*|l|.
the epicdemics of 1594, 1596 and 1395,

in the carlier months of 1898 the neighbouring provinees of 1Kwancing aml
Kowanesi were overran with this disease which killed off large nombers of cattle,
Dr. Macooxatn of Wenchow wrote me in that vear * that preceding the outhresk
af plague in that iowin there was an epidemie of E‘illlllfl'Fr'-E in the native cnitle,”

Again in 18396 au epidenic ocewmed amongst the pigs inported to the Colony
from Hoihow. Dr. Wina and mysell examimed several of the pizs and the symp-
toms and post-mortem appearanees found were similar to those met with in cattle
which had died of vinderpest. In the light of recent researches these disenses
mnst have been of the mature of .ﬁ-u-r.l.--r."rﬁrf:jr'r' .<i:|ra.f:'r'f: weer, A stumilar l!']_lilil.{‘llli:l'
ccenrred amongst pigs in and aromsl Canton preceding the ontbreak of plagne
there in 15495,

In 15899 Cheung Chan, o small i=lanl sixieen wiles from Honghong, was
attacked with plagoe and ap epidemic of a similar pature prevailed amongst the
pigs on this igland prior to the outhreak in man, and distinet evidence was obitaned
that pigs which had died of this disease had been nsed ax food.  Suggestive as
these facts were of the possibility of infected food spreading the disease it was
imposzible for us with our then limited s@aff to follow up these investizations.

Uiy the arvival of Professor Steesox in 1902 | oold him of these oothrenks
anad i:u'i_i_mﬂuﬂ}' of thix ane ot Uheong Chan and .-aug;_-{-:-iunl AT impurl:tlli e o bl
b to enrry out experiments in rezoed fo the 2u=eeptibility of animals o plague
infection,

The results of these experiments are given in Professor Stiesox’s Report on
the Canses and Continuance of Plagne in Hongkong  published o 19035, They
proved that pigs, ealves. sheep, monkevs, fowls, &e., are more or less snzceptible
plague of a Fatal nature: that they take the infection by Fecding as well as Iy
inocalation and that the ivpe of plagoe induced by Feeding i usnally septicinnie,

D, Hester, as his veport shows, has forther investigaged the possibiley of
the mfection beine communmieated by wav of Food,

He has shown that the plague bacilluz grows exceedingly well in media,
prepared with rice.  He has found  plague bacilli in the cheapest and most inferior
qualiey of viee: rats fed with this rice contracted the disease. guinen pigs fead with
it gave similar results, so that there can be no doube that infected rice may sprad
the disense.  Thi= 1|l|u|il}‘ i= wzed as Lol |r_'|.' s [Mrrer ehgs of Chinese,

The sprewd of plague infection by insects s anintevesting chapter, this ocenrs
ulivectly by infecting fomd and honsehold alensils,

hventrrence of fNsease i il

']'|li.-1'-.:||-urt sliow = n:m'llls.i\.'t.]} e im[_mrt:.ml prr |1-'|:|_1.'q;|| b rars, that are
suffering feom plagee, inconveying the infection o man,  The ]m_'-m-ur-e of chronie
rat plague i deale with very fully and ic is this chronic rac plague which Dy,
Husrer thinks bridees over the intervals between  suecessivi epidemies,  Aunin
ather aninals such as eats, Towls, mlves, sheep and pigs, e, an -I;-‘u-|ﬂi]-iv Nes
plague infection and way become elementz of danger,




(iv )
He coneludes that plagoe is primarily epizootic and within a week or fortnight
hesconmes l‘}!l;ll!‘:ll!.ll.' L1 Ern.

i fimeadic fjf}furm'm,

Dy, Hesven does not think these have any effect on the progress or otherwise
of the disense,  The Fact that in Hongkong the epidemies always subside when the
mean daily  temperature exceeds ‘H." F. may be accounted For by the fact that the
higher the temperature the shorter the life of the bacillus.

1‘ J!'IJJI'F.IEr;I'IIrF-.FFI#.

The first thing appears to be to attack the rats.  The recent resulis obtained
by Professor Rouvx in producing an epidemic amongst rats in the Department of
Charente in France by means of a viralent steain of Daxvz's baacilluz justifies one
in the hope that we may vet be able to rid the Colony of these pests,

Another measure almost of as grear inmportance 0 my mind is the .'lfru.--r.r:!
-.l'."ru.l-w.l.lr,.I of the netteee fenemendz, which has Deen careied f}llt sy =L :ﬂafll"\‘ in this
Colony u|u|'m1' the past two vears ; associated with this must be the 1'||nrr:-m__|| lisin-

Fection of all I!lli'!"tl‘ll premises,

With reaard o ]:n phylaxis, Dr. Hustee mises the question of the possibility
of the ocenrrence of buent cases of |||.1;_:'|u;' i haman be S ; il thiz e e, |?,_=
that an individual apparently in good health may  vet be harbouring  enormons
numbers of plague germs, one can easily wdersiand how such an one might be
t-{'.'lrh:l"lllg the Ferins b len=t,

I have saul unnugh to show tlmt this reprort is well worth ln-rum] sl contains
evidenee of el corefal ian't'.-lij_-ullnl'l tnter this disen=e from every Emiut of  wiew,

J. Al Arrivson,
Primeipnfl (il Medical fiffrerr

Hoxcroxg, 215t June, 1904,
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The Symptom Complex of Plague.

It is not my intention to enter into any detailed deseription of the symptoms
atil ph:;sinnl si‘:_r'ns of Plazue.  Many excellent accounts of these have been given
by those interesterd in the disease. The phases of the disease in Hongkong are in
aceordance with those fonnd in other parts of the world,

My reason for discussing the elinieal aspeer of plague is, that certain symp-
toms eomplained of by individnals during the earliest stazes of the discase, appear
to have attracted but scant attention, It is unfortnnate that these have not been
fll“}i‘ ill'l.-'l_'s'[.i.lg:l‘t,[!ll, Ieentise (o mny researehes, some of these BYTpEOIms are inieli-
cative of the starting point of the disease, and the deductions drawn from their
appearance are verified by the results obtained after death.

It would appear that the majority of medieal men, actively engaged in dia-
snosing the presence or abzence of plague infeetion in man, have restricted their
enquirics to the prominent symptoms and signs of the disease, payiog but little
attention o the exact moade ol onset of the .'I'Illl!‘l'iilIII, ani sach aVHtaims whicl
may have been present previous to the oceurrence of fever—a bubo, ete.—or even
before they come under the eve of the plague expert,

The {I't;,l,;_l;ll:}:j.i:i of cases of |1I:r_;|m hias tor b e 0s =0on as rrﬁﬁﬁ”ilu_ f_,lur'mg
plague epilemics. the time at the dizposal of those in charge of plague patients is
fuily oceupied. Litile or no attentiom can be paid o the detailed clinical aspect of
the eases.  Consequently in plague infected localities, the elinical observinions
have rarely zone beyond the classical symptoms of the dizene—namely, those
upon which the physician depends in order to arvive at a correct dingnozis,  Aouin
the clinical features presented by eases of plague are not so cavefully enguired into
now-a-dava, owing to the introduction of more rapid and acearate means of arvivins
at o dingnosis, tmmn'l_\', the dfenionsteation in Hhe Bsswes of the cartisol el .l'.*.-u'nf_:'—
the Baeidlus Ifrr'ﬂl"fs.

In councetion with my researches into the clinies of plagoe, [ have asked
mysell, whether those well known symptoms of the disease are the ealy impor-
tant evidenees of plagne, or whether there exist others, and if so, do these add any-
thing to our knowledge of the pathology of the disease ?  The B, pestis does not
produce a soluble toxin,  The poison which it produces is intimately bonnd up
with the bacterial protoplasm. It is of the naturve of a protein. It is very lethal.
“.id[-"hi'rl.'e:l.l] evidenee is pres=ent, i L"a.':‘-.'r'j chze of piagne, of itz |m'.1.'u|'t'|.|l:mlio|p_
All organs and tissues of the body are profundly altered.  The circulatory appu-
ratus of the body 12 one of the svstems most affected |:|-_l,' A [T luluguu- poison,  All
cuses of plu;,rnr gshow an em'lll.' and extrems cardiae weakness. The heart heat is
quickened, the pulse dicrotie, and becoming towards the close of life threadlike.

The exact pathology of thiz action of the plague poison on the cardiae
apparatus i% s vt undetermined, e wonld appear to nel 1:v|1lr.'|]I_\'. In all enses
there oceur markel ¢|'|I‘r1rl:."|.[l:'l]-_'|.'r-ll‘ chanzes i the nerve cell: of the brain,  The
appearance presented by the central nervous tiszue in a case of plague, is similar
to that found after death fromn acure intoxication dac to some poison,  The lever
curve iz far from TJ'IIil,'.'I!. It lilﬁ'ltll]]}' riges ::m[r{l'h]_'l.' tex i r1.|:|,|n_h|:i;|hh=- hi'i.i_fhl‘l sirnil
subsequently maintains an clevated position with morning remissions,  Such
FEImIESIGns may e extreme.  As Wins save, no criferion of the severity of a
case 15 alfordsd by the wmperature char.  Patients may be -r|11|m_~,u_-.l'1u e
progressmg lavonrably towards recovery and the physician in charee may have
pronouneed the prognosis a= good, ver on bis areival the following day, he s told
that the patient died silidenly during the night,  Such 15 the history of many
Cir@s. it shows the dangers of giving an early vrognosis in cases of !rin-_ml.'-.
l‘.:ipn::l'EEI]trH] IJI.:L:'_','IIL' |h||1,.':='u:1;|||.-a aviond as muach as ||n=5L|;|g~ the |||_|1_'_-;ti-::|:|1 of iir|]H']‘“j='\‘i1.;_
umtil the patient is well into 2 state of convaleseence, It is the cardiae appuratus
which one has to deal with, and it is to this system that the physician must exerr
his best skill. '

Amin intense headache with a feeling of piddiness iz one of the earliest
complaints.  This is usually necompanied by persistent vomiting, e [Hitients
when bronght to Hospital often appear ag if inoxieated with aleohol.  The
HL:II."-'IlI'iI.l!I!I is lll'ul'llla-"}‘ atferrad, olten ;n'i'.mt1|»¢|.|ji-,-rl by somnolencs and rreat
s ELLIOn,
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Il ~P:-n'|l 1= ilso |r;!::.|'r||.-1| a5 characteriztie, The EUH]'IJ.iI-':Ii'I-':I.’ are nsually
ntensely njected and often there is marked photophobia.  Jerking movements
of the munscles accompanied by a sort of intention tremor are usually present in
I"."l'lll;‘.;]: Cases, g

These are O the inost i1l:||H"-r1 ANt EVmptams |Iz~'~||:||]:,,‘ dezeribaed in character-
istie cases of plagne. They are followed by the development of the so-called
types of the discase, namely, the bubonie, pneamonic and septicemic plagues,
T hese clinie:] SVIN OIS, saneledd ||_-|!.r the demonstration of the :-]H.‘-Ciﬁf‘.' CR=E 1 an
imddivicdual comaplete the dingnosis,  As alrendy noted, such dinenoses have to be
made as rapidly as possible during an E:p'ir].l:'Flli{'. There is a constant influx of
wmitents amd with the preparation of the various necessaries reqpuisite for their
treatinent, the time of plagne officers is fully occupied. Consequently | venture
to state that in the majority of eases a eaveful note of all the inital manifestations
of the disease has not been made,  Awsain trugtworthy aceonnts of the carliest
sytiptoms of the disease are difficult to obtain.  The majoriry of patients are not
]:r-ully_']rl | E4] ||u.~'~||i|u| until a Ll:l}' or iwo utrer the aRliEel er e tiliﬁl.‘,:lﬁi_’. and CVE
o reaching the Hospitl the sensorium of these paticnis is so altered that a
reliable aecount of the anset of the dizeaze is either unartainable on untrustworthy.

The initiod manifestations of the dizsense, which I vesard ns having been to a
areat extent lost sight of, are those arvising rrom the gastro-idestinal fract.  In
the varions Reports on Plague. ineluding those of the Commissions, mere mention
is madle of the oeenrrence of diarrhaea and vomiting.  Their appearance is apparent ly
regarded as ordinary symptoms oceurring during the advent of an aente in-
fectious disense

1I.1||TIJ.!'|I1 im'n.'t:wur, i liis Ht:|m|'l! L Pingnu i I'|n|]gk1_3n;___r iy 1396, deseribes
shortly the oceurrence of such manifestations and lays some stress upon them,
On page ¥ of this report we find the following :—*The symptoms of disorder of
the digestive traet were very numerous, At the ontset of the disesse the tonrae
usually became swollen, bright red at the tip and edges, and was coverad with o
grevish white fur. Uswally on the second or third day of the disease, the far
became brownizh or black, and deied o a crost. The tongue beeomes ereked
and fissured so that it soan resembles that seen in typhus or in enteric fever
abhout the third week of the diseaze.  The lips soon become dry and often fissured,
the mucous membrane of the month and pharynx was uauuaf bright red. The
appetite disappeared,  There was frequently uncontrollable vomiting and great
thirar, with = |-.|.inl'-|l sensation of heat in the stomach awd the lower part of the
abdomen.  The vomit was =ometimes watery, sometimes bilious, sometimes like
coflee gronnds,  Diarrhaa was Fl'(‘qmr:ll at the outser and :|If_|ru'm i the later arawis
of the disease . . . . . Blood, mueus, and epithelinm frequently appeared
in the stools, "

Wity eoneluded, as the reguit of his observations, that an intestin type of
plague existed,  He says “that in 20 90 of the cases, the intestinal symptoms
were so predominant, that the illness had to be vegarded as essentially an intestinal
affeetion, ™

Wiw's resultz do not appear to have attracted o ereat deal of attention.
The members of the varions Indian Plague Comimissions da not deny the existenee
of such o type of the disease, yet were unable 1o support it.  Such a tvpe of
|j]."|_u'm- i puat down I::'.‘ then a5 o form ﬁiu::ri:ll!_‘l.‘ et with in I'[Lm:_{l.:ung‘ aml of no
oreal impul'l:mur a0 far a2 the |m:||]l:-grm--..is ol the disease is concerned.

On my arrival in Hongkong, T was prepaved to meet with the elassieal types
of plague, as laid down in the varions ll{o[mrm. My experience of plague at the
Mortuary confirmed the presence of these types. At the same time | was struek
by the appemances presented post-mortem.  Aecording 1o the twpe of case ex-
amined, bubocs, pnemmonias, ete., were found and the general morbid alterations in
the tissoes andl OPENS 0RE Or less lmrmonised with Iy tfxlrl.-{:lutiulls, W ket
zeemed S e o be JJ'fr:rFfrf:,r in the r'r'lll'mr'h' on the |J-:lt.|lllfillgil.:zl.| sl af these
cases, wits o descriphion of the appearances presended by the gastro-intestinal canel,

In the vast mojority of enses exwmined nost-mortem, a careful examination of
the gut showed the presence of pathological ekange.  Previous to the disturbance
of the contents of the abdomen, one could ohserve on opeming the peritoneal
cavity, patchy congestion of the stomach and intestines. The vessels l‘:ﬂdfng L



amd from the gut were engr rged and in their neighbourbood  small luemorrhisgic
ectenvisntions were !'|'q_~4|:|;-|1l;|_1.' formmel, U examination nope r:lu.wl.'r, t lae: FATl
was fouml to be thickened, adenmtons with oceasional iul'luurrh:l;_ﬁ:'- berween 1ts
different tunies,  The mucons membeme was usually much congested, thickened
and pulpy.  Mumerons extravasations of blood of varving size were tound, and in
some places actual erosion and wleeration had taken place  In a few cases the
limnen of the gut was found to contain brownish black arey material, evidently
blood changed in colowr owing to the action of H.S. The changes were most
warked in the lower small intestine, aml gradoally diminished in severity moaarnds
the stomach.,  In the stomach and duedenmom the elanres  wore sometimes
extremely  pronoumeed, but sueh vsually cecurred in patehes of limited exteat.
Azain enormons hamorrhages ave feequent]y found into the mucons membrane of
the stomach  On examming the mesentery and contained  Ivmphatic ool
changes were also found.  The mesentery irselt was often considerably thickened
and sodden Tronn aedema, with marked capillary injection.  Large liemorehases
were slio fomd,

The lymphatie glands were also affected, They were enlavged and congested,
ated on section were found fo e aslematons amwl often emorehagie, Al these
chunges will be disenssed at greater length under the resulis of [HAsE-mortemn
EXAININAII0ns,

Huaving satistied mysell as o the wore or less constaney of well marked
testinal changes in all varietics of the disense, [ looked for assiztanee or con-
firmation of the presenee of these lesions.  The literatire on plagie was of lictle
value.  Beyond the mere mention of certain pathological chanpes in the intestine.
no farther comments are made. 1 consuled  Professor Simprsox, pointing out o
him these ehanges,  He agreed with these statements whieh 1 have just made,
aned told mwe that, 1o the naked eve, the appearsuees of plague corpses were similar
to what lwe had seen i South Afeiea sod India, aml from the presence of these
changes in the gmstvodntestinal tmet, he was more inelined than ever 1o SHppre
the gﬂ-hTN"illT"-‘:tilliﬂ lrl'i;_"ill al the dizense,

Awain Wiim's repearts were of s, :k[_r OWH [WSLInortem reanlts aoreed i
the matn with those of this observer.

I order to oldain more definite infiemation in regand 10 these intesting
changes, 1 appealed to the elinieal side of plague, hoping thereby 1o obtain evidenee
I;:,' the jrresemes: of A LT of an affection of the 2ot My III:III therofore, had to
come from the various reports furnished by the Medical Uflicer in charae of the
Infectious Dhseases Hospital and the saperintendent of the Governmen: Civil
Hospital, Deth of whom had most experience with eases of plazne during the lasi
epidenmie. £ 5

The presence of symptoms indicative of marked alfeetion of the gastro-intestinal
tret in ]:']“,'.l'l"i' LR (T T LT Al ) Iseve called for connment by tle Medieal { M eer
in charge of Kennedy Town Hospital,  Mention is made of the prescnce of vorni-
ime and diarchoa, bur no details are given in the notes on the cuses as 1o tlie

date of omset of these symproms, their ducarion, chaseter aml severity, ofe

Iv is interesting, however, to find that svmptoms were fonnd preesent in the
majority of the cases, pointing 1o some affvetion of the alimentary eanal,

1"1||-in;_r |t|..‘1;_-tu-: 1'|ri-|-.!|ni1:::, a considerable wnher of v lividnals, cotmgslinine
ol i definnie SVI OIS, :I|n|:||:.' to e Gowernment Civil ”l:-:t!lilﬂl Fanps t4'|,:.'|.|||||.-||.r_,
Many of these, atter elivieal examimation wen ont to be cariy eases of [l qimed
are forthwith despatehed o the Infections Disease< Hnﬂi:im]. I, H.ﬁm.r el
superintendent of the Government Civil Hospital, tells we that many individuals
have applied for treatment during the earlicst stages of the disease, at @ time when
llw: history of the illness conld be obiained with 1 coriain amount of acearaes
]ll;l..‘llll.'_'" 5!!{:1-]““}' illtl‘:l'p,i[iht i the (U in” of bhe '-':ll'h' 'Ii-'lgl'l'l"ilriih of l]l.l.' 1!]"-'-"'""- I]:I
BeLL noted carelully the various symptoms complained of by ench individuai
patient,  Unomaking enguiry as to the primary svmptoms complained of by lagie
patients, e, Brre fuemished me with the nones of (he cnzes which came IF”:!r'l'
observation amd, ns will be seen, fe bas been abde to assist wme qreatly in vegard to
e rp.l:*.ﬂ.l‘f'ﬂ:r u:,r'f.ﬁe ottt vennee of metebed cesdfenee of o o feefion r-;' the q.lrr_n.-.r;-....-';rrr wfenacel
fract n plgue. ' X, i :
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It would be 1'||'L||u.--i'|~]r toveeletail i this P, the ootes of all the cnzcs
which are of interest in resard to this guestion. I shall limic myself o the
histories of the following four enses, these being representative of the gquestion ar
present wnder consideration :—

Sirae N, f—1. A.. admilted ta 'LII.L‘ Grovermment Uivil |||:m|uta||_ o the
17th March, 1903, complaining of severe dinrrhea. Tempera-
ture on admission. normal,  The bload swaz examined witly nega-
tive results.  The character of the ?-TI}IJI was looze, hile nmumu
awd foul smelline,  Nothine clasacterisiie was Im||'|[| in the stonl
when examined wicroscopically.  The number of stools on the
day of admission was 6. On the 1sth 4 =wols, on the 19th 4
stools, amd on the 20th he had 2 stoals. All the ztools were of
the smine character as deseribed.  The temeperature was =6l nor-
mal ot the 200k, tin the evening of the 20th it suddenly rose to
1 I The diserbon was still present. U thi 212t the every-
ing temperature was 103 F.. diarrhaa still present.  On the 22nd
the temperature was 1037 F, diaeeliens small i aomount. The blood
was cxamined }l}‘ the metheal recommended 'hJ,' linss for 1|'||].'|:gri:'|.,r
and o number of oval, ].1i|ruh|r ?G]'I.:L!H.'!tl !llil;,'.rﬁ—ur_t_!:m'l:uns was lonmnid,
These were regarvded as plague baeilli, am! the patient was remov-
‘l"l 10k l\." nll[';l". I‘l“\ (] ]lt]ﬁilll'ﬂ II{:‘F‘_" hc {:l'l“”ll“lrjﬁ'ﬂl l.'lr =EYERT
headache, and sl piness.  The tongue was thickly furred, and in
weneral. the patient presented all the sirns of severe plague infec-
tiem. Ko bubo developed. fle e it thrangh  an extremely
severe aftock f:.f-fl.lrﬂ:lfrl'f' IJ.'I- the Fr'!h.lrj’-r'“ mife l".".ff'l"-

Carae Noo Ho—50 5., a police enpstabile, was admitted to the Government
Civil Hm;utnl on Ard June, 1903, complaining of vomiting
awl dliar rlm-'] of o 4; i1,'."1 duaration.  Vip admission, the IIE‘!EI:I.:L Wore
tound fo be watery, bile staimed, and fou! smelling,  The tongue
wits turred.  The teinperature was 1065 I, The blood was exa-
el h.". n‘---:-. IuLﬂuHL anel |"Lr":« b= of bacilli idenoieal
with the pestis were found.  On the sirength of this, the
patient was removed to the Infections Ihseases Hospital, where o
SEITER I'le! f_ﬂllflf-"ﬁ; F"l'lr'd-'.l'l'f-" .f."rl'f:lf“'f' Fl:-f"l"-l.'FHIJ‘I“IJ,

fase Noo HL—=T. K., a Chinese police constable, wos admitted to the
Grovernment Civil on the 4th Mareh, 15903, unn!llpl:thlillg ol sever:
“eolie,” vomiting mad constant watery diarrhoe. The bowels
n|||-n|._'=| twiee soon alter adiission, *uml t by L]J.ljl_'u‘ll were wilery
and brownish yellow in colour. Nothing alinormal was found in
the stools.  The patient looked very plrmhui, ill, and somnolent.
The temperature was 949° F,

tn the Sth the temperature was still 99° F. ‘T'he patient
Wis Very 5]{1-'!-1.' and dull.  He u::|:||r|i||'Li:wr1 of severe headache.
The tongne had beeome thickly eomed.  The diarchea was still
profuse andd of the same charncier. . The blood was examinad as
i other cases.  DBacteria m|1|":1||J|r1g]1':|!]}' ilentieal wiclh the 1.
pestis were found  He was removed at onee 1o Kennedy Town
Hospiral where he passed theowgh o typival attack or plague or
the bubosie typre.

Case Noo FU- 'L 0 Chinese eoulie, was admirted 10 the Gfovernment
{ivil “u.-r-i!:d on the Tth Marel, 18035, l'-r1||'-r|::ir|'l||_*_{“ of EFAIN 3
it the abdomen, headache. vomiting and diaerhea. O admission,
the temperature was 100.8" F.. the tongoae was fon!, headache was
constantly eomplained of, and vomiting and diarehas eontinged
severe.  Nothing abnormal was found  moeroscopieally in the
stonls,  They had the usoal naked eve appearance. Daring the
first 24 hours afier admis=ion, the patient hal 22 stouls, The
blogd was examined az in other cases and oreanisms vlenrical
with plague bacilli fonnd.  He was tensferred 1o Kennedy Town
Hospital and developed fnte a typival case of septicamie plagiee
.-r';h"r (T {.ml'u-uf.-_J';n'.mr:ﬁmr.

R
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i se enses are illusteative of the mode of onzet of plaewe, Many others
1S . \
sl the same train of svmprtoms previons b the development of the typiea
presented the sa I | 3
and well recognised signs of plague,  From these awd other cases if is evident thet
ofi st o vonriiing ore ong the early symptoms of plagee. They may be
[Ty ! f LS L 0y e >
present alone and the individual affcered able o oo abour bis doily  dotics,
sometimes they are aceompanied by hewdache and a feeling of sleepiness hut these
mav be ahsent,

Awain, dorine thiz inicial stage, there may be no elevation of the body temper-
ature.  The reports on the microseopical examination of the dejecta say that
nothing abnormal was found.  Hoards of varions wicro-oreanisms were probably
present, but the diagnosis of the presence of the plagoe bacillus in sneh a medinm
would be quite impossible.  The dizgnosis of pligue was made absolutd by the
microscopical examination of rthe blood,  The thick film methold of blood examin-
ation mlvoeated E.-,}r Hoss for malarin was :l|r]J-|iE':] h_".' De. Binn o cases of |l|:lglll.!..
The resulis were satistaciory and in the majority of cuses ol a convincing nature,

With a patient complaining of indefivite symptoms, as headache, diarrhan
and vomiting amd the finding of oval shaped and Lipolar bacteria whieh decolone-
ised by Gram's method in the thick blood il during an epidemic of plague in
the Colony, the dingnosis or at least provisional dingnosis could only be that

of plague.

The presence of the B. pestis in the blood steeam of patients suffering from
plague is recornised. It is denied, however, that these bacilli ave present in the
blood during all the stages of the disease,  The most modern views on the guestion
are that in the bubonic varicty of the disease, plagoe bacilli are fonnd in the blood
un[_}‘ juw-'t betore death,  That s to =AY the slisen=e bevoimes .-'|r|l1ti|:':|-mi4: |]m'i|1g
the agonal period and numbers of B, pestis appear in the blood.  Some observers
go so lar a2 o assert that there exisis no such thing ns septiceemic pligoe,  Again
in the pneamonie variety of the disease, the same views are held, pamely, the
tendency of the disease to become septicremie just hefore death.

That these statements are founded upon o i basis, is by no means obvioas.
The resublts obtained by different olservers would appeny 1o vary eonsiderably,
Wity was able 1o find |r|L'L,'_"lIL' biacilli i the Blood sireuimn of cases ul. all varieties ;I-E'
the direase some eonsideralle time hetore death,

The results obtaived by other observers, however, have been more or less
:Il:!g‘.'tli'l.‘i.". From theze eazes which have jllﬁl. been deseribiesd, & f2 zeen thad the
diagnosiz of plague was made from o weicvoscopieal cocamination of the Wood during
the tritiedd .ﬂfgflrlr.r.'h' i:'.l" e dezerider, rHHF_,f‘.'ll.r'u"frr." the metfiend I'Jlrlfhrfﬂlrfli'ff apriie .r'.-'.".l'.-':m'\f};
relinlle vesults,

Thiz iz i dipect "Ifl!m-\';l"rlﬂ.l.' fie the vieiwes fefod 'r’.".l' Fhie Hfil'I-lrJ'FlF.llf -f,.".mrmlf.lrr' workers
of the present oy, Their views | have only just mentioned.

T b | ELL L AT ol the 1. |14_'.¢I:i.=-t iin the blood of l'E:'.'-f'“' !n;,ui._-mr: durine the early
stages of the disense, uppeaos to e to be of the greatest smportanee. Further the
thick blisd filoy method of oss :|_;:-|1!'||_-1'| ey I'IE:I::_:'II-L: i;;:-m:llnlug_\.', is a imnost wseinl
acddition to tle methods of dinrnosis of eases aof p[::;u.;. e, Bery, bas rold me tli
these bacilli have been found in the blood doring the initial stages of all types of
the disease, namely, the bubonie, pueamonic and septicasmic, ’

In the !-'L'pl!il':l'!llir: Py a2 wof the disease {and as alrenddy mentionsd, the existence
of this form of plague is almost denied by some ). the demonstration of the eansal
mrent in the blood exettes no =oeprise, bor whes we fisol thar similar resalts are
attainable in the cther varieties of the disease, onr fdens in vegard to the patholagy
of plasgete st wecessavdy chonge,  Bven grnted thar the method is oot abse-
iutl_:]}' re iable (and no method in bacteriology is infallible ), the fimding amain and
again of plazue bacilli in the pevipheral Blowd stream during the early stages of
the disense, 2 o e ok, wl ane sehich ofters thy preessiel ihea ey i'u.ll.lr'r'lll'p.r‘.l'-ril‘.l.-' ol
ez, That the wicre-orgnnisms found in the thick blomd films were ||quu'1:
bacilli, there can be no danh, 3

At the commencement of Dr. BeLy’s examinations of the biood of suspicious
cases of plague, many of the slides were shown to me, and | must confess, that |
was sceptical as to the relianee, which could be pluced vn the method as one for
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purposes of diaguosis.  With further observation of such preparations. coupled
with the results oltained in all tvpes of the diseass, often iu the absence of an
examination of the patient. and the negative reaction obtained when Grau's
method was emploved as a precantionary test, 1 leel convineed that this method of
Ross ap |:l ied 1o the heematology of plague opens up to us an entirely new field of
research into the pathology of plague and will alter our views as re;;.mls the 1vpes
af the disease, .r.-.r' sel izt vaviefies |rj'. erll.ﬂi.rlrlfnr.n-' iire eristent, :

Recently e Bern published 2 short note on this method in the British
Medical Journal (March 1904, peoadd). Me savs: T have examined numbers of
cases, imostly on the first or second day of illness, and in every case, the resalt has
been positive.”  Further he comments thus : *a case can be dingnosed almost as
easily i n case of malaria.”

In my npillinn these eapressions are fow absolute,  The method is novabsolute,
One may easily fall in crror nnless vreatr eare is exercised in the preparation of
I:I'j.t}'-l_‘ I]Ht‘L hlrl::h' filims. _'L'!:I:I F.I',I'Hrl'.'h'i i ;Hu st u.l .F.ﬁ.:’ff liererlly are hr“'“ﬂf
present, e divprosis shold e withleld wntfil o wmore fovonealfe Womd .p.fm iz
aliferireeed

The method of lindine plague baeilli in the peripheral bloml during the
phase of the disease is of the areaiest interest. and the rezults -'nh[:;.umc'i are more
or less in direct opposition 1o the views expressed by most scientists in regard to
this question.

.|”H.*~ X i Jrrh.rr!ll_,l FRe R I’Jr:r.f .F H'r-.'.l!r.lr Fraid .hi.lfg.lm".f h.rn.ﬁ ai H-'.'».r.l'flf HJ .l'ir.r Iﬁnlﬁ_- “.F

s el cene amennd of eosdearsy evidecae, bl T wob coneieed nu;.lm-f,r i it actid
presence. The method hos been suecessfully prosccuted at the Government
Civil Hospital, and 1 believe the Medienl Officer in els wee of Kennedy Town
Hospital has reported favourably upon it.  From this result. it wonld appear that
the views held in recand to the |m¢rer|n|n;_rv of plague must alier in a2 manner
cmidar to those lield a2 few vears ago in regard fo fypheid fecer, The B,
typhosus waos, up until a few years ago, supposed to have an cxtremely limited
distribution in the body, |]|e- rn"r'.,:.uu:ul hiael searce h ever been foand qpﬂrt, {rom
{m]uhuui tissues. Typhoid was reaarded ns a disease of the abdominal envity.
‘ith extended research. all this has become changed, Typhaid fever is now
recoznized as a septicawemia, with the presence of the 13, r},';-lmslm in the blond, and
the majority of the svmptoms and physical signs of the diseaze, are resapded as
being due o the actual presence of the speeific orgunis than to the
ahsorption of poisons produecd by the bacillus at some distance.

Plague, viewed in this Taght, eould ppear as o septivaomin—a disease enused
by the H ]:n:-cl:ls which iz TR in the Hood strenm and can :Illllltiph' there,
f.ll;r.\ .hrJ,l.uf.'r ad" .umrr .rlu.r:lf [ rrrrlH.l (FF ey |r4. " .'J.l —-?‘.ﬁ;r R E B mm; |f|-.r" (4] l‘i.IHJfrrlr.lrrfur "”f .I'fr.ﬂ
Sfornedion of aue or weore soo colled Tedionde swellings i conrection with cortein
."r'll"mf’" |:-i'. |"Ii.|'u.l .l.lrlul"fﬁ'-l' I-,.Irrml-f':h ar !|;_='.|i||. ALY lrl.n' rrJ'u'Jl.-rJ"F.l-i.l.l.l'mlf L."’ .ﬂm'rm.rfliu'lq ‘ru.l:'u.l}jm“';'
processes i the Ty,

Sneh a view of the dizease would aceount e e rllujul'il'.' af IrI.J"'lll* [EETE
It must mot be forgotten thar there poababfy ccests another type of the disease,
distinet from that comonly found, namely. 1 fH.rm-lM.l:f.um'-re'm.unh Jrest, which
i% derpisedd f.l.llf it r.lu"r.ll'Fanm n.l' rnH.Irr.rrf 11 FH'M"H From all 'Il_".-.l_="|l'|:_.iu_,ﬁ1 it
appears that this inhalation disense is wivrethiag rf{g’.ff':'f"ﬂ-h aned the distinguishing
features of rhig form, aml the significance of its presenee are discussed under a
separate heading,

For purposes of comparison, it will be of nse to sketch briefly the present day
opinions in reganl to the pathology and baeteriology of the disea-e.

Plagae, with all its so called tvpes or varietics is eansed by the specilie or-
Tanism, knuwn by the nome of the 15, pestis, amd, were it not for the constanr
presence ol this eliaraeteristie miera-organi=m in all the ditferent manifestations of
the disesse, there would, as in past ages, be o tendency to regard the prineipal
types of plague as distinet discases.

The weneral comsensus of opinion is thar the bubonic type of plazue is the
standard variety of the disense.  The eansal agents are found in the bubo, but not
in the hloold, IIJE‘L]IL"huII‘[ the ol i=ease tlhe IJIl‘I”I Hiy ||(,m' e in the hubo, jl.ﬂ
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affection only becomes septiewmic before death, I recovery rakes place, the
hacilli never :m::|| the bloml,  During the aoonal pul-ul the blood becomes full
of p]-wmr . the oreanisms are foumd e the secretions and exeretions of the
paticut. iu |]m fevs, urine, the bile, and the terminal long asdema, plagoe
Lacilli wiy normons numbers.  Swuck is the gencvel frend of apenioes
i qu;fu'.rf fov Fomifacnnyfar I,r-rfrr-prr'.

By somme ir is admitted that when nsing lavge quantites of blood for examina-
tion, the 13, |JL"~I|< mav Ise fomnuld, but lh'.‘:.r "GIEII.'!I- a resnlt does ot I]'II.'-TI1:..' thi
conelusion that the disease is of sepricizmic patnre,  On the evidence such a con.
clusion is quite justifiabde,  As to the methods, however, throngh which one or
two plagne hacilli have been demonsteated in the blowd of patients sulferine drom
hubonie plague I am woable 1o speak.

What s certain. bowever, s, that in the Glms rlr'!"llill't'!‘:] :u-q.-nr-]in_'_[ to the
wethod of Koss, and showing the presence of plague baciih, these orsanisms were
always present in considerable pumbwers,  From the toral number of these found
in  single dreap of blood, ona is eompe that they wust be present
in great foree in the weneral civeulation,  Awmin snch organizms ave present in the
bloo] |'|'L=-||||-_-||1.|_1.' ||r1ﬂ.'in|]:: 1o 1l l.l:l"'l.'l:".rl!'ln;'-lllL'II[ ool ;1 Donglm.

Another interes g fact in comnection with the e-'n*p!id.‘:llmiu 1deee of 11]:.*_{":,-,
is the presence of plagone bacilli in the blood of patients who are convaleseing,
Such o vesule has been found on several ceensions, amd just as 1 write, o ease of this
kind has come under my notice, through Dr. Koci, the Medical (ffieer in charwe
of the Plagne Hospital.  The patient has passesd throngl o severe attack ofplagae,
He is at present «onvalescing, aod an examination of a drop ol his ]alnuu] stainerd
with methylene bine and ensin, shows the presence of nwmerous typic
anid oval shaped plague bacilli,

]l‘illl]: these l;“]l‘-llll."l ations | oam inelined Llrl'i“"'ll‘l] il-l'l'll'lll.' | .'ulfl-".-lfl e
dfisedse ale dwitio,  Tle craanisms I||1|!r1|1l\.' in the blood, they mav be found in the
bleod ar tie commencement of the illness, and may even persist in the blowd for
an indefinite time Jdurine convalesecnee,

The Jresence off |1| e Baeilli in the blood, |rl': jonsg o the Jdo '.'-L-|u|:-!|||.|1nr af
the bubo, is of great interest in regand 1o the modes of entry of the oreanism into
the laman |J'N1'.. Such has been the results of my observations of the bubonic
tvpe of plague. e is my object now o bring for ward further evidence in favour
ol the 1.'i,:-u':-;j||:-l |-1]:|'l-.-.-|.-¢|, Thess views are, so [ar as 1 ondersoandd, oriarinal,
and mre stated Deeaiige of the resalts swhieh lve heen oltained and vorified !l-l'l.'
myself over ad over again,

When I arvived in the Colony a little over two vears ago, [ met with plenty
of examples of the elassieal bibws in all itz varions situations. | was well aware
of the rvesulis of the varions researelies o the sabjeer, and jodging from the
amonnt of work whjeh liad already Teeos done by many eminent bt oris bowists, I
did not see thar mneh conld be added ro the P vailing doctvines of 1he parthology
,:1||'_1 Imi_'h::] Iulu-!k ol the lllhl,.:hl', I was l!-lj_{]ﬂ:-lll! ol thoe Iact thae the DLloaald h-’.-!
In-n|m sntly been examined inoall varieties of plagwe, aml that vigid baeteriological
e |un|m~ hael lween used, Considerable quanticies of the blood—>-10¢.e.—bad been
nsed  for Illll‘Emti"-. of cultvatnemn, As hins alee: Lrl'..' Bisen mnentiod, [ Iu--li!:- laeei i
liave been found o the Blool of sucl eases, cop, in babsnic |-|' e, bt the reports
are in baviony in deelaving thas the baeilli fond were few oo gmmber, in fact =0
searee, that one, unider the elremmstances, is wt jlisriliul i |r|'u||un.'lu'i|]'_; Tl ernsos

LEV] IH! ol o !'\-l."i]|ll'-il:'ll'llli' nninre,

I chinlk, lowever. when one findz, in oa h'llhrh- thack uhu]: of blaod, derivedl
its Laemeglobin anud l-lllm-qlmrnll'!, stained, nemerons oval "‘]"ll"'"l Lipalar, non-
grain staiing bacteria, in the cavliest siage of this tvpe of the disease, aml
ir(':lulrnl'l.' previous to e lli‘\'t]uilllllltl ol tlll-' actunl bnbo jtself, we ean imi wine
Fioaw ].I}",_-"l- H I:ILIIHIII."T ul I|1l,'.'-l' CE AT TR (T TR |:|'_'_l|',|t;||.51.|||'\- THEET# ||:- [t In s TR e |
cirenlation.  In Ger, i order that sueh 2 ouwmber of [l]:l:m* el cnn Bee fonmld
m the blood, ile crgepisms must multiply. With these laets before one, the
conclision seeins iLI'H el that Befseie e afane TR ”rurfp'ql Mepticeenie Ploarne
whicli the organi=m vaches the generl ei irenlation to ht'gm with, 1|mh||:1n-- e,
wodued g I|l1' ] e of the disensc, amd that the aetnal Boabonie aefestation
1% ah uhugl.'ll.:rr secondury development,  Further there are other points in favonr
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of the view thay the |r|.'l"l|:!_‘ haeciilug is more or less c{lh:Lmt"} foomd In the Dlood
in plagne.  Skin eruptions of various kinds are Empw—nrh met with in plazue.
These mny le of the nature of papules, vesicles or pustules.  Some of these pus-l.n-
lar forms are of sueh o size a5 to resemble boils o eapbunclez.  =ach skin CLITTE
tions usually appear i Iln- following wav., A small reddish or brown apot,
varying i size Tron 3 pin’s head toa pen, appears on the skin. Tt has a hot or
|-ur1.1::-_- feeling,  The spot beeomes indurared,; shishtly elevared, and survonnded
by hale of bricht ved congestion. 1t develops inte a vesiele, which also varies
much in size, The contents of this are clondy, and econtain plague boeilli in
consideralile numbers,  The vesieles soon beeome infiected with ordinany skin
tui-:-rrm-lg_l;:mi..-m.-u_ anel the contents become l:l::-.1||i;|r, |l .-5|r1'n;::||||]ing baler of
congestion ineresses in circumberence, the induration is more marked, and neeording
tn the severity of the process, the lesion mayv be likened tooa pustule, boil or
ecurbnnele,

such vesieular and postular manifestations are by no means aneommon in
bubionic or other varietics of plagie.  The vesicles contain plague baeilli.  The
pustules usually coutain larce numbers of ordinany pyogenic eoeed. Plagie
bacilli which were present orviginally, lave nsually disappered, 1he condirion
resembling  that found in suppirating bubonic swe Ilmm I regard thesg r[lm:.".m'
R .--l lﬂ'.l r]’Ju-r.iI If.rh'.hﬂ.l'li'#r' rI').l'lr:.f.u-J.r.t (LS .|""|l|l.|r.|""|lli|'.'\. rr,l' |I'r.|| rnr r_ll'j rr.rﬂfl -'-'|I' H” .’P l}m,-r.ﬁ,:a_
The condition, | presume, i= similar to that fowsl in enteric fever, where the
l'LIIEH..IiiiI rash is the result of fweal I:lulhip”t:l!iull 111'I!_'|.‘[1!m'|-l Lacilli,  “Phese erip-
tions oiten appear seattered over the <kin, and in eages where a well developed
bube is present, they have nothing to do with the poinr of eniey of the infection.
They are evidence of Tiloml m’ru-:,l_um and support the septicanmie theory of plague.

Ar the =ame time st rrrr;i.f.'-n.'wr IR m'uwvrr.-m;.i'h; ':'prnurn.f the lu.r.ufnt -,rlr;'
inovdation of the plagee virns,  Cases of thiz are nm{*.:mmnllv mer with.  An
excellent instance of the vecurrence of this made of infection came: before my notiee
abiont two vears ago, whilst engaged wich Professor Siaesox in -ur*—t'm,-_; oul §in
experimental research into the question of the relative susceptibility of different
ammals to plague.

The details of the ease are as follows :— A Clinese batcher was engaged by
e to assish in T:g-rl'nrm-m-; t fyee prost-mortem exmmnations on the l'.‘\;lll!l"im(-!ﬂt:ll
animals which had sucenmbed 10 plague.  On one oceasion, a post-nortem
examination was heing held on a pio which had died of severe septicemic plague.
The buteher :11‘1.‘|l|uut.r'|.|1| seratched the back of his right hand with the broken
end of one the ribs. The injury was siight and jnst tinged with blood. [t was
washed, sucked and disinfeeted. 1o esused i po ineonvenience at the time.
He dizeontinued the post-mortem at once. T'wo davs later. the man complaine.l
of sickness and diarrhoea, with severe headache sl wenera] wenkuess,  He aseribed
the symproms 1o malaria from which he frequently saffered.  On the following
day he felt hot and generally uncomiortalile.  The injury or sceatell on the back of
his right hand fele sore and buening.  is vight aem felt weak with shootin
pains in the muscles.  The serareh showed nothing parcienlar.  Very slight indora-
tion was made ont but this was aseribed o the efftor of strone antiseptic snlutions.
Being suspictons of plague the man was at onee isolatel.  Shight reaees of lvlll.ph-
angitis were found l_,"g.l!tlll-llllg' up the forearm.  ( the Bllowing morning a
small vesicle lad developed over the site of the or irinal zeratel. The sur l‘l.lullii-
it =kin was red amd congested and indorared, H]u- le=siony s 1-'€.E|'|.-||1r‘||r [:1mﬁﬂ
The lymphangitis was more warked and had extended 1o theanm.  The axilla was
tender, but no boabo lewd 1]1-1.':;:|n'|;:1-1_ Tlyer femperatne: wis 12" F.. the exves
copnvested, the tonene econted and e sl '[!H‘-II|I|:liII!'!II ol .-u]:;_{]lt diarrhoe. TIJL‘.
contentz of the vesicle were examined lazteriolosieally and sumerons plazae baeilli
found.  The blomd was also examined with a positive vesnle.  The man was
treated in the Plasue ||n-|:iHl A Bubo alevel: J|l|'|] in the vicht axilla.  The
original vesicle dried up under proper treatment and the Ivaphangitis disappeared.
A few days after biz admizsion to Hospital, several samll vesicles developed on
fri= ]n-. % All of these pesomBlod the o l"l!:l'lli ome on the hamed, Al conmined
plague baeilli.  The wan pre<ented all the symptomns and physical sizus nI'J’il ST
in ks bebonie form amd el 7 s 1ys after adipission of cardi .u]lll'P. ltl.",|:l H]
case 1s lnterasting from several points of view, namely r—

{a.) The exact loeulisation of the point of infection.
() The parhological lesions ar the point of infeerio.
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(¢.) The oceurrence of lymphangitis.

{gf] The demonstration of plagne bacilli in the vesiele, and in the blood
24 hours later.

{¢.) The late : ance of the bubo,

() The veenrrence of secondary vesicles, containing plague baeilli.

(.) Noreworthy is the presence of initial symptoms pointing to an
affeetion of the o anstro-intestinal troer,

This ense is a good instanee of bubonie plague with wwdonbted blood infec-
tion. The formation of the bubo was eertainly a secondary proecess it we consider
the exact date of the anser of the illeess.  The bubo did not develop for several
days, during which, there was headache, dinerhiea, vomiting  somnolence and
ll]u-rlw haeilli in the primary ve wicle and in the blood.  Many similar instances of
thi= were found during the epidemic of 1903 The patients came to Hospital
mnmphmm"‘ of |m.1||:1cu:- u:uliulltag_ and diarelvea,  The blood was examined for
malarial parasites by the thick blood film method, but instead of these parasites,
appreciable numbers of plague bacilli were found. At this time the buboes had
not developed.  The cases were transferred o Kennedy Town Ilm|:|r--l wlier:
typical bubouic manifestations showed themselves in a very short time,

Another evidence of severe blood infeetion in this case of babenie plagoe, was
the ocenrvence of crops of vesicles in other parts of the body, these containing
plague baci

The occurrence of papules, vesicles. ete. on the skin in cases of plagie ix of
ek um,n st from the point of view of blood infection. In the maj: ey of cases
gIlu- L. pesti ig enn be isalated from sueh eruptions,  Sornetimes the rl acne bacillns
is present in pure culture, but this is rare exce ot daring the initial stages of such
eruptions.  In the ve sienlar stare, the B, pestis is often “mixed with st whylococei,
or streptococel, and in the pustolar stage, ordinary pyogenic bacteria form the
majority of microorganisms present in the pyoid discharge,  The larger pustular
eruptions remember one of boils or even earbuncles, bur a slicht acquaintance
with their nl'l:lh'.ltln' shows one that lh:.'_'g.' are of an 1'|Ll-1ll'l_"_'l.' different F::Ll.||t_l|:};_=}‘.

Ernpnn:ns i |||"1ﬂ'llf‘ vary in {11"'"-1'1'{' Oeeasionally they arve absent.  Awin
several papules or vesicles may be present in different parts of the body. £t one or
fwo cases which have come o my notice, the pesicular er uppbion over the shin wos
maosl propovwnced.  Papules and  vesieles with  oceasional small pustales were
thickly seattered over lﬁm body, In fact in one of the cases, the eruption and
Eﬁllclnll} the pesicwlor rl‘n.l'.r.flmr T R Imrrmmm'irf that the fn-r."u foadedd o= 57
small-poe was present,  An examinaiion of the vesicles, however, showed the
presence of plague bacilli. 1 find that Gorsenvien ulul Zasovroxy have found
similar cuses in which varicelloid like vesicles and pustules were searterad over the
whaole body, and bacilli conld be demonstrated in their serous content.

The question of the oceareence of lymphangitis is a matter of considerable
dispute.  lts non-oceurrence incases ol bubonie plague is believed 1o be charae-
teristic by wany investigators and special note is made of this faee by the mem-
bers of the several Plague Commissions, especially by Argrrcnr and Guox,  The
general opinion is that the 15, pestis affects an entrance through the skin and tmvels
to certain lvmphatie slands by way of the ]_1.'|:|ji||]:|[i|:- vegsels, I and aromnd these

glands o bubo is developed. In no ease, however, is there aoviling like a
i}'lll'rllslﬂgi[is, Deetween the |mir|r of infeetion and the site of the bubo.,

That such a mode of infection throngh the sbin is the eommon one awd o
which ohtains in natiwre i by nwo weans obviows, 1t is usually, in fact alimost
always mi}:'rm'c.rf!fr to jined any evidence whatever of a ;m;'.n.r af fnaculaliog fﬁ;m“;ﬁ
the skin.,  Sgain the bubo is asually rlvrvlnpu-rl in and aronnd the lymphatie
glands which are not in divect eonncetion with the avea of skin through which the
infection is supposed to have oecorred,  The deep and not the supe :llu al Tympha-
tic glands are usoally affectesd, aned in groin buboes, the glands situated inside the
'IIHIHIIH'I], el v, the iliae lympliatic g} mels, are the most severely affeeted anal
form the central eore of the hulmmr‘ formation.  The changes such as leemorehagic
extravasation into the conneclive tissue aronmd the slands, aml the ;-l.\'ulliilp,
wdema, and  degeneration of the slands themselves '.|.|1, uslw_lh' mitch  more
|}I'1.'rllnllnr':.11 Irmlih' the bonnedar ¥ af E"nupﬂrl,:- ||1r~1|1|n;,nt. . mamely, in
the inguinal and femoral gronps of Ivmphatic g -f],mul:-a
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Aguin in such cases where a definite point of incculation was found in the.
skin, a certain amount of ly mphﬂnhu is was always present. In the case already
detailed, it was present 1o o marked degree. In others, I have found it equall
well pronounced.  The exact etiology of this lymphangitis has not been determined.
Whether it is the direct result of the B. pestis by itself or due to other micro-orga-
nisms, r.g., the streptococens, acting alone or in conjunetion with the plague bacillus,
I have found difficult to determine,

The fact that this lymphangitis is present in cases in which a definite point of
invenlation is present, makes one seeptical as to the ocenrrence of infection through
the =kin.  Further details in regard to this question will be given under the
|1:11|1u||:1-:i:t':tl spetion of this researcl.

It may be as well to mention incidentally at this poeint, that in the post-
mortem room, 1 have constantly found the B, pestis in the heart blood and
spleen in cases of bubonic plague, [t is cenerally acknowledged tlhat during the
e srioed mmu_:lh‘ltl:‘l". betore death, the o gmaHlllﬂ swarm into the blood stream.

In conmection with the actual bubonie swellings themselves, it would appear
ta be of importanee to determine what part the B, pestis actually takes in their
formation.  We have to consider, whebber the B, pestis in pure culture produces
e I_Jl.-‘iu.r-'r.l!r ;ufr.ﬁm"rl_.-,u-'r al feativiz, s whetler zuch fboes are the vezuli :Jl-f e g:-amﬂi
wf e !ah:_.-fm' B cillins Jr.u"mr I;hyralr;;-rrqlf“ Facterea, the latier |’:_4;; their niore acttee yamym
;-rn,,rrr.,:f."_rl,u :':n'h':rill.lld,l' i :l".l'm_rlf-;j:'m'rmﬁ; |rf' Hee I I,m?-i‘l'iﬁ' .I'Fxr‘ff.

Another important type of plague is what is known as Plagee Pocumonia or
.Fha.u.....;;uf [tz veewrrence i@ -allhjtn te ammch variation, It Ly form the chef
,|||p|-., it l.'.|r|11!u|mu HT1 1|m11 mie s at other times it is alinost |-n'rirc-]:r absont.
;12,.1.. it may be the type of plague muﬂ-.l frequently fonund at the eommencement
al an limlnmc or hu e or |H=-i e hhllhlt‘. 1!]1'[ with Iht‘ul!ﬂllultt the whaole
duraticn of the t]]l-l L., [15 ih:|||l-llci andl Appearnnee i I}I|I1|7|:1|‘1,".' stllue:,l Ly
considerable variation.  The reasons for this, are by no means obvions. This
howeyver vy b saidd, that outbreaks of this ty e af the disease are I-'-ll:l"_'l_.F fl-
lowed by severe awd very fital epidemies, and a good instance of this i= found in the
well known Black Death, an epidemic in which this type of the disease made fels
its ubinost sevie Illj..

The prevalence of puenmonic plague in Hongkong has fortunately not been
marked. Tt has been met with ehiefly in young children.

The ]-...];“.: ||~.,I::E|i|1r dhsess1on al [srEsen 1= the natare of this ||I|1,,*Ilt'||mlit:.
In.—.(-q s “ fr o oAl -\.’r.l't.l."n'n I“”"’ :ru JFJu-n'.Ill w-rr.lmf-rrr,r ;J:HH J‘J’mrfl‘i‘h‘!" llIull-lll' ”I'F' H 'I'IIL.H—
tis is able to sct up codition resembling pnenmonia, may be sad to be firmly
established throneh the observations of Uninpe and others in Bombay and other

parts of [edia.

In ny ||-||1||1n|| tliese |-|u|m1||||| ns are cither pllluu\ or -mu:u:l.lr\ ke rl.lllirjl'
anie plague is o pathological condition sev up in the lungs as a result of
[rraesanny nic plogue s i froak iy |
Jdiveet inhalation of the B. prestis. Secondary pneamonic |r||"lll 1= merely one of
the many manifestations of septiewmic pl: weie, o faet huboes and pnenmonia may
" ;hln-rut IumI:|-1'r (AR :-=1||H: i cise :lf ]il.l"flu'-

Lt wonld appear that the |ll|[rlIIL!HI'L-|:1Fi mer with i "tulgkmlg are -'H#Cl'llllll-il-r_j‘
to blood infection.  In the cases which oceurred during the epidemic of 1903, the
blood was examined during the carly stages of the disease and plague baeilli were
foumel.

Mo e i ;ar:rura:q‘rafffrlfrr- 'JH.n‘H.I.IHl'.l!Hf Ix ccerned are are o H-'J-'H-flf this elis-
Pl EE vIR e o .fﬂlr 'J'-.l hq’h.frg"' Wiy PJIH'-I'FH -*u.l'rf.ﬂn' .H'J' -ﬂfﬂ' h.l'”a;:u rl'f-lrld.l'F"'_ e I'||lH|"£ K rﬂ".ﬁ.l’.lﬂ
degree of Mood (apection ocewr af the s fime? 1o the licht of most meslern
brsiest e peals .-':-i:-:ti resenrel, we ave bound to adoin than in soely cnses, Blooed Tnafeetion
dowes e,

_I{"'I.'illl.'l.i]i_i_-‘ i wlole 1|-.||::-:[1'u]| ol I.riil:l_llf' frronm clinteal and 'Iiit‘ll‘r'.lﬁlﬂl'-_."lﬂll]
_-1|:|1|||||u'||-.| wo are redueed o 1w l'rl:l.ill I_'i.'ln'.h ol e I.J'i-l".l.ﬂ'.. I:I:IIII-'I-_'II'J—

1. Plague septicomia.

2. Priwiary pletgue presemoeni,
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In plagne septicsemia, bubonie and pnenmonic manifestations are frequently
met with.

In primary plague pnewmonia, these complieations varely if ever ocenr. This=
disease, however, is accompanied by a certain amount of blood infection and be-
comes septicaemic before death.

Primary plague pneumonias are nsually fatal.  Plague septicemias are not
so lethal.

Considering tlmquumm of infection in plague from many points of view,
there 1= much wurh* nee in favour of the following :(—

pliceeming are occasioned in the majority of eases by infeetion
rhmu--h the gastro-intestinal tract.  Rarely the infection effects
an entry ti:rnufrh a breach of continuity of the skin.

Primary |1|.l_,;ut- IIIJI‘.“HIIL[JH].IH are caused il_'_r 4 -]rup infection ™ direet,
the B. pestis being inhaled.

On studying various epidemics of plague ove is bound to be struek by the
revalence, during certain sutbreaks ol one partwcular variety of the disease.
%ﬂr L'I'l'!'ll“ﬁ' TI“.‘ I“Jl l'll!l.ﬂ]“f' ‘.."1rl|:1!'..' H]ll'l.‘ 1lr‘l“§1[]“l||m[l" "l [ T "I'I‘I".‘lLlTHL. Lin'
bubonic in another, or epidemics may be met with in which septicwmic cases are
most abundant,  Again a frequent combination s the predominance of septiciemic
enses aned enses with bubonie m\'u”in;_{rs, over pm.-m:.l{miu cases, We have, there-
fore :—
1. Epidemics of primary pneamonie plague.
2. Epidemies of prevailing septicamic plague,
3. Epidemics of prevailing septicasmic plague with bubomic enlargenents,
b Mixed plagoe epidemics.

The factors upon which such outbreaks depend are by no means obvious.
Ipe  is almost ceria o wny point: of view, thy ¥ mks of primary
L] Imost certain, lrom many points of view, that cutbreaks of primary
prenmonie plague, depend upon inlection with a strain of B, pestis ol extremely
izl virolence. g severe eplidemi " primary onie plague we fi
high virulence. During severe epidemics of primary pnenmonic plague we find
GO LEFER G B T R R R ifi L) L ] RSkl ey L L] J'. i 5 |18 K] :Ill'I N &
the plague bacillus tortified o the greatest degree of ts pathogenicity

An 4".\.|-|.L1|.|l11m of the vecurrence of septicamic plagues with their various
complications is difficult 1o give.  Judging from what obinins in the case of the
pathogenic actions ol other mi-_-rn-m‘g:mm:m one is led o believe that the strain
of the B. pestis calling furth pure uncomplicated septicamias is of higher viru-
lence than the steain which not ulll}' ealls furth a hl‘ilti waniae bt gh‘:eﬁ s to
complications such as buboes and secondary pnevmeonias,  The higher the viro-
fence of the septiciemia prodocing micro-orgnmsm the quicker is the fatal issue,

Betore leavieg the :.'Lﬂl-jw:l of puenmonic |-iugur;= an L peeriant |:I¢Ii.l|1_. must he
aentioned, l’],lllllr pine wmonin may ocear alone, or it may be accompained by the
formation of buboes in different parts of the body,  There does not appear to be
much connection between the ocenrrence of the pm_nmunu amd the site of ¢l
bubues.  In connection with this sulject Voces reports amost interesting case o)
plague in which a combination of the different types of the disease was mer witlh
at ome and the swome period of the disease.  This case began with pains in the
neck, accompanicd Ly redness in the favees,  Plague bacilli are said to have been
found in great numbers in the mocuz of the throat. For the first three davs there
was fever with otler indefinite prosdromata ; then there -h-u-luln-(q i "."‘l’“'"'l o
of plagne with buboes, prenmonia and what he calls septicaemia.

This ease Ells o with the views which | have bronght forward,  The enae
was septicwemic aml bnboes were present. Hand buboes been absent, the case wonld

have been an exceellent 1:‘\:|||||1|1- af '-['fl'lll.".l'llll'l due to the 1, [resti= with [T
a8 o complication.
A Lhe prvscies ol [Hre- e isl |||-|- ilseqse, egn, taberenlosis, inohe ]un}_p. ol

an individual suffering from septiciemic plague, predisposes townrds the oceny-
rence of secondary pmenmonin.  The plagne boeillus finds o move voarable gidos
for its developinent.

These views which | have expressed ave oviginal aml somewhat in npposition
tor th 2"[1H'|'“I] CUHI=E =S r.r:.l.u..-m | venture to et thiein borward, in e ]|..|..
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that other observers will enquire carafully into the sahject from the points of view
of symptomatology. bateriology and the general factors involved in the question
of infection, In the p|._1"'|.l13 i acillus, we have before us an organism which pro-
duces pronounced lesions in the body, and these are of a very “definite character.
These are of the natare of mngr-mun.-.‘ o lemas, hemorrharic extravasations and
the like, into the various oreans and tissues of man and animals.  Its setion may be
aptly compared to that of other micro-orzanisms producing similar diseases in
oxen, sheep, swine, ete.

My researches lead me to conelude, in agreement with Brrrer, that the B,
pestis iz an oraanism belonging to the septicemic group of bacteria, the chiel powers
af sofael fe o thetr mu.lr.rf;.lh'::rr.ffrw i the Maod steeans, mud F;I;,l il {.“f'ri':ulrlf‘ a‘.ﬁﬁ_t‘r mﬂ'
forth deqenevative changes in the organs and tissues, leading fo the occurrence of
eidespread stmple eechymoses or large bood ertviarasations,

WILLIAM HUNTER.

The Relations existing between the Different Types of Plague.

The percentage eomparizon of the 'l‘{r|1tf"llt'f of the different tvpes of plague
during the epidemies of 1902 and 1903 is the following :—
Type. 1802, 1905,
BepTRCIRING: o s A D et e
BN, I L e it e e LR S
I UIMLENI oo i as e msinesie w i e r e wna v =S SRR RSO
~ The relative frequeney of the different types of plague at different times
during the epidemic may be expressed as follows : —

1902, 15,
Seplivimiv Hnfvrsiie, Puearnniviie, Neptie i, B eideivpiiv., P wmonic,

January, 2 2
February, ... 16 12 1
Mareh, 1 E e G 34 4
April, 3 [ 1 il 119 B
May, e} L5 L 2 uft b1 |2
June, 74 0l 1 Al L 10
July, T 34 E 28 14 2
Aurnst, 54 ) £y 5 3
seprem ber, | vas 3 I
(etober, 1 I i 4 I o
November, ... 1 4 .
December., ... 3 | 1 1 .

204 252 17 334 324 14

From the course of the 1902 ¢ pidemic, the following conclusions are drawn : —
(L) The epidemic started with septicmmic plague.
12.) The epidemic finished with septiciemic plague,
(3 ) The bubonic variety of the discase was prevalent only during the
heioht of the e |Jlnllllllr

The EHI'I'.EIIIHHIIEE variety of plague was most frequent during the
middle of the epidemie.

From this table, it is evident that septicemic plague was most pronounced
! Il‘i'lt“’hflllr the whole r-pu]-'mm It was -r:n]'l.‘ alter the establishinent of the disense
thaa Lr-rn|-hr ations, =such as bubonic swellines and secondary long manifestations
became pronounesd.  Few, if s any. cases of primary pnewmonic |'!.|.g|1-.: wore fonnd.,

The eonclusions to be drawn from the epidemic of 1903, are the following :—
[ t.‘l rI-J'“." f"tli.dl't"lll" ‘ililT"IELi '||'||'i[,i'|- Hl‘l]l.‘El;_‘.‘.]_"l]]‘tl;_‘.‘ I'hlﬁl“-'-

(2.} Bubonie plagne was also present in equal numbers at the eom-
mencetment of the epidemie.




(3.) The epidemic finished with septicamic plagoe.

(41.) The bubonic variety of the disease only became pronounced ar the
height of the epidemic.

(5.) The pneumonic variety followed the course of the bubonic tvpe,

From this epidemic. the experience in regurd to the prevalence of the differen
types of the disense, is almost dentical with-that found during 1902, The start
and figish of the epidemic with uncomplicated ﬁ.plil."l*tniw_ cases of the disense,
and the appearance of bubonic swellings and lung ¢ ufnpllt"tlm'n*- during the height
of the epidemic, would appear to b al consilerable importanes in -=rur:1 to the
exact nature of the infection. The course ol these epidemics is, in my opinion,
additional evidence in favour of the view which T bhave put forward, pamely, that
plague is, ale ingtio, a discase of o septicamic natire.,

In both epidemics, septiciemie plague is irst in the held, increases proportion-
ately during the course of the epidemic, aud closes up the rear.  The bubonic and
pnewmonic manifestations are met with in considerable nwinbers, only afier the
establishment of ||!'|1:m||[1|it::|.!_1!«1 LS H“L!I!:I_‘_'.IIE" .‘iL':I}'I:il':L'IHi..‘L

Sex Incidence in Plague.
Both sexes wonld appear to be equally atfected,

Age Incidence in Plague.

The disease is mest frequently found between the ages of 20 and 40,

Infants and children would appear to suffer more irequently from plague,
than is generally supposed.  Aceording to Lowsox, Aovasa, and vthers, infantil
plague is rare. My results show that Ljurmcr plag e |_'E1r|J{-l||I|:,~.L the disease fizures
largely as a ennse of death in ehildren under 5 venrs of aue.

The following figures may be of interest, representing the results obtained
after performing 12 post-mortem examinations on children under 5 years of
l'|_l'l'|’_". —_—

Phrer 2 e rs aad
{awddor 2 geves. wadee 5 yeors el eripe.
Septicemic Plague, .ooveeveeivinaenn. 3 30
Bubonic Plagne, ..cvcccciciiiinniiiies 4 27
Proemmonic |"|.'L_-_-|Ju, I rwe I 14
39 0]
e ——rmma

These figri s |rﬂ‘mil o the rﬂ'”IIWiII“ conclusion=

(1.) Children under two vears of nge, most frequently contract plague
in the illll'lllllf.llil'.'.llt'il septicamic form,

2.) The bubonic and pocumonic varieties of the disease are rare in
children under 2 vears of nre,

(3.) All types of plozue are more frequent in children over two awd
under live vears of wee,

{(4.) Lung lorms= of plague are wore common in chilidren over 2 and
ut:-l:r fivee Yoars ol e, I froen my firnres show that over 00
of the tatal number of pheiimonte varicties of plague, ocenrred in
childen under five vears of e,

Occupation Incidence in Plague.

In past epidemics, it has been extremelv difficule w L}hmm any  accurie
information in regard o this sulject.  The "|]iu|||;||r|ll " of dead bodies hos o
sreat deal to do with this difliculry

It iz known thor medieal men, norses, attendants on plague patients, gl
members of different plague statfs, mrely contruet the disease,

Coolies, cooks, hawkers, married women. mill workers, and domestic servants
accounl for u large number of the eases.
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So far, however, little can be said in regard to oecupation incidence.  The
Ladian Plague Comanizsion of 1901 eame to the conclusion, that the ineidence af
I;r.i’.-u;u.- ix fal n'.fl"f.u Hr.e': il oeg F-'aifr' PR T :‘JJ‘Pr:I'.I';rJJ';

WILLIAM HUNTER.

— e

Pathological Anatomy.

During the past two years, nearly 1,500 (G T exzuninations have been
held upon plague corpses.  in almast every ease, the bady was thoroughly
examined for lesions due to the action of the B, pestis. Dy this routine tm,tllml
nurnber of titere -IL||“' fers ;lv--unlm-n* i e la.[llmin:r\ ol ||I:1rFI_|v|: haz been J‘H_L"ﬂlnul
All types of e 'h:-r_ulw liive becin :.h:‘:mllmli : '_';nu-”}* nnmber of ehildren were
also dissected and the lesions in them compared with those mer with in aduls,
_‘-{unj,' of the females examingd were prozoant, others hael aborted just bafors death.
I such cases, the contents of the urerus was inspecte | tor the presence of chavae-
teristic plague lesions,

In the wajority of euses, a history of the eases bronghe for post-mortem
%1 ation was not ascertainable,  This waz due to the faer that most af the
bodies were B, either in deserted honses, streets, the harbour, or the il sides,
Maost pF:'l;_{iID Lusliez 2how o considerable amount of Bluish dizeeloneation.  This
develops to its greatest degree from 6 to 12 hours after death. It is we I:F:!
on all dependent parts, but occasionally is fonid more or less all over the bod
and especially on the face, scalp, neck and shoulders.  This discolouration of the
skin iz a marked condition in plague, and in plague inlected areas: such an
appearance of 1 body onght 1o raise suspicion as to the existence of the disense.
The appearance is by nwo means confined to plagne. [t may be met with in
malaria, beri-heri, ete., bt is never so pronounced. It iz one of the signs relied
upon by the mlvocates of =1mp]1- corpse inspection and is of nse io 1|||:|-\e who are
engaged in superficially examining cases of unceriificd death, and who have in
many instanees to wive what must be regarded from a [}mh:-:.:.luﬂ..nl point of view
an unscientific opinion.  The -'l"q-far.ra.lmr,'n-m af il copse Hj' deatle by such cLrpse
”.'."-:]r.lrr.fmn i% in TR OISR ,-f“!,:,l'qul 'Jf'f“'u“', e Fu’n: llI'-'i'.r.l'n J:Pfr’h aryeed !-i'!ﬂi"!’i.‘l" rff
§ITTE rft'-r'.l'ur “lt- l-|l|'|." 'IEJIIEI"' which camn be allowed g E-nt‘lr-u- I!Islu f:[lrlll, 15 the Lo
vecasionally siven by such a = viewing of the l:lmh.'" as to the sdvizabilite of order-
ing o necropsy in order to place the dia arnosis ol |||-1--m~ 1pon an irrefutalie positive
or negative basiz,  In Western eonutries, corpse inspection onght 1o be L:Jrllplelq_,l_-,-'
supplanted by post-mortem examination.  In the Orient, on the other hand, o
certain smonut of licence must be allowed in medicine owing 1o native prejudice.

Rigor mortis does not set in early in plagoe.  In may be completely absent.

The majority of cases of plague oceur in well nourished individuals.  EKmaeiation
is not a characteristic post-mortem appearance.  Opinions appear o vary as to
the rate of decomposition of plague eorpses. Witw notes in iz Report that
s pliere was no ke h.'lllit_lll:}' (4] 1|l'f_‘u'rlpmii.1 won. . Tz is not my E"':;]t_t'iﬂllu_[:
Changes rapidly set in amongst the aldominal viscern. and the hn-f]'l.* -|E|.|h_.k[1,
breomes disealonred, A good deal, however, depends upon the time of the
year when the neeropsy is perfvmed.  Doving the hotter seasons in Hongkong,
post-mortems  on plugue bodies have to be I'f"ld within 12 hours, il IPIIJlI:-IL
resiliz are to be obixinesd o rr.;g:u'd ta the P.llhnln_gu:.i] Appearanees ol ihe
argans and  Fissues, Ol factors of illlElurl:uu'l' are the conditions of  the
hml_‘.' gzt nourishmens, e, ete,, the nge of the individual. the [rresenee of
certnin micro-organisms which produee apuld potrelaction, The eondition known
A% o ars o= is woe which T have fownd T-l‘ﬂillﬁli‘[_}' at the l'tlhfir_
Mortuary.  This vcondition 18 ecaused by the DBacillus serosenes capsuiains of
Weren. During the lot seasons of the year, this organism plays great havoe
with much of the interesting pathological material at the Mortnary. S0 rapil
is its effects om the orguns and tissues, that the delay of 6 to 10 hours in per-
forming the autopsy may render o corect diagnosis almost impossible. | have
known of bodies, still warm, haviog been brousht to the Public Mortuary from
the Tung Wah Hospiral for examination av 10 a.m. and by 5 pom. the corpse was
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blown up, fetively diseslonred, and unfit for dizsscetion.  This being <o, it
15 oW Imy pl‘:tuﬁt‘.v diwing plague epidemies to lave all bodies, which are in the
Mortwary ot 5 pon., examined before finishing the day's work.

The skin is normal in some cases.  Eroaptions may be present or absent. O
close inspection a few small |wt1-r-|u..v arve usnally found. These arve most fro-
quently met with abont the groin and anus, the axillie, the mucons membranes
of the month, pharynx. nose, the i."utl]l!ll: tiva,  Plazne bacilli have béen isolared
from sucl [w-l:m.hl..u. slhowing their orisin 1o be due to a local crowth of the causal
agent,

On the othier hand., one frfqm.'nlh' eoines eros=s =pots ol r|L|i|!i' i :T]IiLIHlT
urigin_ These wre nsually brighe ved in coloar,  The ¥ ovary in size Trom o |:||| s
leadd 1o 0 pen. Conziler bl ||Ilru|u'H of these may be prl'hl.'lat The whole bady
may be coverml with them.  Usually, however, the exposed [rants ol the =kin
show them in greatest profusion.  The fce, neck, anns, hands, legs and feet are
sepotted.”  These spots would appear to have nothing to do with the disease
-:‘]iri-cth'. Like most observers, | awm of opimion, that thev are due 1o the bites
of insects, e, flies, o plagne, o geneeal degeneration of the tissues 1akes pace,
and the virus actively produces exreeme degeneration of the endothelial lining of
the Blood vessels.  The capillary walls the ofore are it 1 degenerared condition,
acconnting for the occurrence of Inemorrhages.  With such a condition as this
present, the bites of insects, slight blows, puncturcs mude by needles, ete., are
much more linble o leave their mark hll.' te oecarrence of shsht or more or less
extensive hiemorrhuge into the skin and adjocent connective tissue,

In awddition ta those alrendy mentionel one I:11'~r|m=-uli1. COINES ACTOSE  Clses
presenting definite skin lesions, “These ave of a varying nature, papiles, vesie
and pustules are met with tozether in the same case.  These pustules may be
large in size amd resemble boils or earbameles,  These eruprions are found in all
the so-calles wpes of plague, The vesienlar and pustolar firms of <kin
lesion are most frequently present.

it

In one case which was examined post-mortem, an eXtensive vesieular erup-
tion was scattered over the body. A few papules were also present. Some of the
h_'hh_.]e-d |:|.'Il[ 'IEL‘l"‘HI\. oy \.1.1!.1|!L'1I ITiErs II-[]HI'th_"- |||r4:: LU S TR EL |_|'|:|l||,,|:|'| {1l [|“| o slens
of the hand or soles of the feer,  The er uption was most extensively wmnd on the
extensor aspects of the extremities.  On superficial examination, the ease was
thought to be small-pox. A bubo was present in the right @moin, containing
numerons plagoe bacilli,  Nomeron e bueilli were fonnd in o many of e
vesicles. P details of this voese, vide Case Na, [, .

In other two cases. the poine of inocolation was foond, aml extending fivm
this, there was slight lvmphangits,  Along the course of the latrer, r-t‘.l:ul'll.}nr\.'
vesicles hued developed, A babo was foumel in the axilla.  Vide Cases Now, £

aned f11.

True enrbuneles and lails have oo been fnllml |h-|."|.' e i IIM L L
terd pustales. | amin agreement with Lowsox whe denies the existence of ;l..-.;..
lesions in plogue, T !1!*\.‘ iy o during convalescence as o resalt of the delili-
tated condirion of the patient. 11 rhey -]n they have no connection wigh i,
but are set up by infection with ondinaey pyogemie bacteria.

by {II“III" LHHH l-l.t-'m- corpse, the first theitee which =trikes 1l eye, iz the
congestion of the suleataneons tizsues. 15 the body be sull warm, blosd will be
found io well ont Cvonn the pmserons arteriobes and 1'.1|r1i|m ws.  The fissues them.
selves have a bluish appearmnce, and on eloser examination, a perfect net work of
engorged capillaries can be seen.  Such an appearines is genceral over the whole
body.  LExtmvasations of blood, small and krge, ave also found in the subentaneons
conneetive Ussue,  [o oone ense o VEry diffuze havinorrhaeie  exirnvasnion Wwils
found extending over the lower half of tie anterior abdominal wall,  Vide Case Mo
V. On dizee eriney he mmzeles, one finds evidopes of nieked deveneration o those
tissues.  The colonr of the wmuseles is changed 10 a o vish vellow, they liave a
dull lustre,  Tensed ynnsele I? Iu!u“ullulm show the |-|4--.:u|l:|;_- of urr-||1|||~l|- .;h_-rr. T~
tiom,  In other enszes, there s marked |.L1I'|.' degencration as evideneod ]H ihve
renctions obtained with oxalie aeil ;
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A deseription of bubonic swellings, their ovigin, natre, and an interpretation
of thoeir formation, is reserved for o ﬁ[Jl‘i'i,ll [ h:q:l:l_-r. 1y 1"\;|i-|15i|alr the thoraeie ea-
vity aned throwing back the sternmn with irs eostal aveae hll'n*n:u, anather 'p::-mt
| FII’L‘I"H OTee, Fenine |'|. rIH." 1!31 =ETee |J1 “lel':Lll L"I.I"”. |.|"~|I L"\IIH"I“HIII L] - I::hl_l[“l th|" |"]_ih-
amid costal eartilnzes, 1-|nil::.lﬂ'.' on thuir inner surfaces. Azain the post-sternal
conneetive tissue shows a perfeet network of injeeted blood vessels,  (vensionally
diffuse haemorrhages ave foond ocenpying the spaves of thiz areolar tissue.

The pericardial sac i= of a reddish blue colour,  The pavietal layer is studded
'I'\.Ir]'l l:l""‘l.'l"ﬂl'] ‘-l""ﬁ["l"h :‘:ll!l.1|'l.-'h|"" 1y .1” 4'31"1_';."['1]!?5 Il! Lh.f' I|I|IJIII"|t'\.' I;lt {"'l_hl"‘-., .tf]ﬂ,rt,
|r|"l| ltll‘.‘ |_||-I (LU EE “‘I !Jl ||“’"‘i.|.'1lr|-' "‘! "--l'l."u'lTiI"' ﬁlfr" l'i'll!: Ill‘l 'H: l]'ﬂlll:ﬂ'ﬂ [H ||_ﬂrr||,||_
Rarely, however, inflammation r.r! the =ac is Imlml Two such cases have come
under my notice.  In both seute pericarditis was= present. The inflammation was
his |ra|.:rrr-h1|-rt:~ in type.  Plague bacilli were found in the Huid, along with pnen-
moeveei and stre plococel. Vidde Cases Vand VI, The presence of this condition of
haemorchagie pericarditis in plague is, | believe, very rare. such an inflammation
is more commoniy met with in tiberenlar ame ienant diseaze or in cases wlhere
there is extreme cachexia.

The visceral pericardinm «l the parietal faver.  Humorrhages were
more frequent, especinlly over the posterior surkiees of the heart, along the
COROnary ﬁl'FS-lIh-,, over the anrieles, and about the entranees of the |m[|1|::-1|a|| v
veins.  Sometimes large crops of such petechin: wonld be foud.  The Iu-rmur:lml
suc always containel n senall quantily ol serons Huid, which was almaost always
blood stained,

The : state of the leart vavies, o some cases the whole organ is flabby,
with liethe evidence of post-mortem mnsealar contraction,  In uth{'l‘s the left
ventricle is found firmly contractesd with a flabby and dilated condition of the
right sided cavity. I o few cases in which plague complicated beri-beri, the
heart was of enormons size. 1t was what one micht term a = Bulloek’s Hearr,
Laree bearts are well known in beri-beri.

U opening the heart, 1t b= u=ually found to contain a loege quantivy of darls,
thick, nonscononlated blood, This illuLH] dise= not temd o f‘rm-fllf ibe mfrer its wil b=
drawal from the ||4H3"|. Thiz 1:1Lr]n|1|1. {|l.']r|.'tn[-i upot the |=|n|1x1|:ru_- of the blood
with the poizons elaboraied b the specific virns,

Ante-mortem bleod elots arve frequently found, especially an the right side of
the heart.

The endocardium is frequently normal in appenatanes: excepting the presence
ol =imall ]I:l.'liiu'l‘t'llil.'_-,"l_'i. .IIIIE'H' wre sl |.:.' |I1:|I|1L|.] 1w i \'I_"I]l!'il__‘h'-ﬁ‘ amd ulonr |E“_.._
valvalur openings,  These petechin are found s fre puently on the lelt as on the
picht gide of the heart.

Valvielar lesions were somettmes npet with,  Inoa
III':FIIIHI_& Tas an with I|'I.E' |]i:id':|:'~i',

I probability they lad

The myoeardinm was alwavs found in o comdition of degeneration. It was
frequently congested with clomdy areas of degeneration, seartered thronghout its
substance.  In other cases the misenlure was brownish red in colour and dry.
Punctiforms petechin: are ofien fonnd  between the wuscenlar fibres.  Actunl
mvoearditis has never been fonnd.  In general, the venous eircalation was found
in a condition of engorvement.  Swall petechine were fregquently found on the
mner walls of the orteries =nd veins,

In all cases of plague, more or less extensive cirenlatary disturbances are
found about the pharynx, lirvnx, trachen and a=ophngos.

The pharynx is often hypersemic and aclematons,  Likewise the tonsils often
show oreat z:ui.l”in" amel on seetion, oceasiongl |m-:|ml't‘h.|m-~= are fonnd in the
Ivlulrlaulrl tissue.  ln ecertain case= the clanges in the tonsals resemble that found
in i ording ury b,  Estravasation of |:||‘Ju-l e it inil; III]'IH'IIII!'I-II, and necroses
tay Lee founid present.  Plague bacilli are found in ;:rmt. nmmbers o zneh tonsils.
These cuses lead one to believe thar, in certain instanees, the virus may wan an
entrance to the blood strenm through this channel.
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The epiglottiz nsnally hyperamic and edematous.  The mueons membrane
of the entire larynx, is found in a2 similar condition.  The snbmucous eonneetive
tissue is usually wdematons, and such continnes from the larynx upwards to the
pharynx and again to the eapsule of the thyroid gland.  The trachea and broneh
are also fonnd congested. and on the mueous membrane, a thick, greyish yellow
secretion is fonnd.  This is often blood stained,

Plague baeilli can frequently be found in the secretion present on the mueons
membrane.  The smaller bronehi and bronehioles are nsnally mach congested and
@demarous.  The plenral cavities frequently contain a small quantity of serons
floaed. It gy be Blood stained,  The |,I|1"|Il':1 irsell 1 |I5|:|:|||:.' in o conditdon of
eomgestion. and petechime are almost always present in varying nomber.

The lungs, on opening the chest only partially collapse.  They are usually
vesicular throushent, On section, they are found comgested, sad dark, T.hir‘..
trry looking blo o wells our of the cat ends of the pulmonary vessels.  (Edeina of
the long tissue is frequently fonnd,  In enses associated with bevi-beri this edema
is extreme, and on section, thers flows from the ot sarfaees a considerable amount
of frothy, red serons fluid.  The posterior parts of the lung tissoe, is more solid
and frequently sinks when placed in warer.  The condition is not poewmonia, but
simply 10 the graviztion of blood to the most dependent parts of the organ.

{}[:uasinnn"y one fids =mall areas u!'l||:|.-|nm'r||=tgu seatterod l]ll'mlghllllt the
lung tissne. These ean be seen previous to section of the oreun,  Many look like
polmonary apoplexy.  Infoetions are also fwnd, o plague, the acenrrence of
metastases i the lopgs is coomon,  Althongh plagoe pneamonia in its varions
lorms 15 discoszed freely, vet it is difficult even ar the preseot -In:.,r to fmd a2 cleas
aceaumt of the exacr pathological processes at work in the production of sueh a
conlition.  Mention is made in various treatises dealing with plague as to the
presence of consolidated wreas in the lung.,  These may be lobar or lobular.
Pleurisy accompanies the proces-.  The symptoms during life ave those of pnen-

monia and enormons hoards of plagoe bacilli are found in the sputum.

lo discussing the presence aud mode of formation of pnenmonic arens in the
lungs in plague, we have to determine the following: The type or types of
preamonis present, the distribution of the areas ol consolidation in the lungs, the
Iliti[ill-ugil'il.l A nes ol sl :H::|5r]]in],‘|.tilt1 arens, thp. part ||];|'|._'|,I'¢-i ]h}' ke I"[“'-T“'“
bacillus in the production of the pneanonia, and the pessibility of the origin of
snch a process bein: accelerated through the presence of other micro-orsanisations.
These and other factors mast e conselersl Hj;__mrul ) [:I-Iﬂ.'f;l'li! |u||,-nm.miu_

So far as my experience goes, | believe that there eviste tivo main farms of
e Sl tion ul"uf.'rmlr fissrie i I,u.l'.g:.-l;ﬁ.n_

e of these i wndandtedy o precimiine procesc, namely, priaey e AL
plagre.  The second s a form of patehy eowsolifation ascenrring as a eaanplivation
o :J;I"Jffu.ln'l" .w_lrnl'}-r'ﬂ-'ﬁ.u;r' If.lf-h...'p_

I the former the viras reaches the lung by way of the respiratory tract,  In
the latter, the infection iz theonel the blood, 1

Primary pnesmonic plagoe is o wmparable to an inflnenzal pnewmonm,  The
BB pestis takes the sane shave in the production of this pnewmonic plagn-, as the
B. influenzie takes in tie production of miinenza pnenmonia. Both these pnen-
HinlHLE Are EX[I"L"iI'II:"I_\' faal, Pl'i!‘lllll"\' |||.-|g't|-- ]ill':lll]:lulli:i IH"IH_LE 1_:,--:!.._-.3i“[|-,- g, 1PH-
mary plagne pneamoenia usnally is lobar in distriborion, It may be oceasionally
lobular,  The eonsolidation is {'L:|1'||=]1:T1-, :L['-.'lll!llll.'lllil_"i! by |L~iiﬂ1;q of the overlvipe
plenra and the production of laree quantities of fibrin, in the meshes of which
enormouns collections af ol Lo d_'l|-|;"|:1|--..|_"!.LlnL are found, the condition 1s virtmally
a heemorrhage into the alveoli of o lobe or lobale of the luug,  The intensicy of e
alvenlar changes are nmneh greater than ever seen in pneumonia due o the
[roEIn oo, =i erpeat are thess chanses |u'u|!lll_:|'|.1 by the arowth of the B
|:|E*.-trie» i the alveali, that o regovery is, i almost all 1_‘{[:54.’!5; e 10 e entertined,

This form of plague poeamonia is not common in HlJl'|g|-;rJ|1-;_{_

Fhe part played by other micro-organisms in its produetion is difficult to
- . ¥ 3 H
determine.  Pnemmnococel and streprococel are almost always present with the
B. pestis in the sputmm.  The subject of mixed infeetion aud its action on the
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Jung tissue is a difficalt subject and so far an extremely unsatisfactory one. [In
primary plagoe pnenmonia, the B. pestis may be found in the blood stream.
The condition is not septicemin,  There is no evidence of the multiplication
of the organism.  Before death, on the other hand, similar 1o what oceurs in other
disenses, the blood swarms with the causal agents of the discase. Primary pligue
in-m,-l,ummi.u wor apprear therelore 1o be HJIT’H.:{.I!iTIg E-jllir'El_}" different Lo TI“: other
form, presently to be described. In my opinion, it is the only true form of
p-uumlmlﬁ:l (strictu sensu) fonmd in ]alnguu, All other consalidations {li'iuug
tissue occurring during an attack of plague do not appesr from my investi-
gations o be pnenmonias as we at present understand, but of o very different nuture,

The second type of ppeumonia, or what would better be termed, areas of
conaalidatel inng tissue, would appear ta be distinet from primary pnewmonic
I']“:‘:"L" In faet my own reseqrelivs seem to show, that sneh areas of consolidation
are in reality not aveas of pneomonia.  The type of pathological change et with
is not compurable to trae pneumonia It is not definitely aentely fibrinous, or
acutely catarrhal in type and would not appear to pass through the definite series
of {.}l:;“;_q.,-, usually found in the now well recornised pneamonic dissises of the

lunee.  The areaz of consolidated lune tissue in this second type, are usually mul-
b : ; . o e adlired : f ;
tipie,  Rarely they are single in the lupz.  They vary in size and distriburion.

Neither a lobular or lobar disinibution iz met with. 'l'kfl.j' veenur erratically.  They
oceur as frequently subpleural as in the central lunyg tissue,  The solid areas appear
broely  compaosed of extravasated blood in and around portions ol the lunge,
Indefinite numbers of alveoli are included in the mass.  There i= not much
evidence of |s:1rliui]::j.linn of the actual eells, wall of the alvesli, and included
conmective tissue in the production of the lesion, The areas appear to increase in
size by peripheral extension of the hemorrhagic infiltration.  The more eentrally
?iil'l]l'l[ﬁll H gt b HID[]:II'{;“'!.}' "Il‘.l“l"i"{u ||1'lf"|"|:l?ii$.

I um inclined to the opinion that these so called secomlary pnecmonias, or
the areas of consolidation of the lung, ave in reality instances of what is known as
puelmaniery apoplexy or infarction.  This is all the more likely when we remember
that the action of 1he plague viros is severe on the eirenlatory apparatus inducing
degeneration of the vessel walls, with the ocenrrence of multiple hasnorrhagic

extrvasations,

T his-firm of pest }Ime-numnln. uz it is ealled, is the vesult of blood infection,

My researches in regand to this point are in aecondance with those of WiLs and

the comeeptions of (rAFFEY.

In support ol the foresoing, the ocearvence ot infective emboli with  the
'|-|||||'|1:L.-I!iu|| n|'|1n.-t:1.=~l:.'-3-:'l'- 5:- well known I'I-l:l_‘_'ll“.‘.

In sueh eazes plagne bt i are present in honrds o the sparum.

ult in the absence of any definite previous history of the

[t may b iliffic
artienlir Ty pe of comsolidation i= Preset.

patient to say elinieally, what

Such areas of consolilation o the lung. seconnt fur many cases returned as
plagne pnenmonis. 1t way =ct in |||||']|1:_5_|J_.1r early stazes of Ilu_: I-HH'[':ESL‘ and e
regarde] as trae poenmionic plague. ¢ linically, 1hl-n:lun- a dingnosis between
primary poetwmonic plagoe and these consal idated areas in the lung, may be almost
Post-mortem, however, the anatomical velations of the pathological

|'||I!|l”:‘:‘-.|||.|1'. ;
process derermine the exact nature of the disease.

Such cases of su called pnenmonia as a type of sepricemic plagne, wonkl not
appear 10 be so lethal s cases of primary pneamonic plazue,

The bronehial elands ave occasionally enlarged.  Petechine may be found
present. The medivsting] clands <how '|:|1'.'u_'t.il::I||_'I|' the same,  Both series are
nsually deeply pigmented.  (Edema is another factor comimon to both. o one case
in which mltiple huboes were presen, a distinet babonie lik - mass was found in
and around the snperior wediastinal lvmphatie glauds.  Vide Case No, 11

Lastly the thyins glanel o ehildren is often moch enlarwed and congested.

Petechioe mav be fonnd seapterel throughonr its substanee.  The mnovmal milky
- |: " 1 - - E o

Haniel ool thse O 15 A mereased in amount, and must not he mistaken fon |ms

which it roseinbles.



The condition of affairs met with in the alimentary canal in plague has been the
subject of considerable dispute.  Some olservers state definitely that the digestive
tract in this disease presents nothing of any grmt pathological importance.  Other
investigarors, however, attach considerable weight 1o the presence of certain
alimentary lesions, regard the changes present as more or less eonstant, but beyond
this see no reason to aseribe to this system more than its participation as well as
other ergans in the series of general pathological phenomena of plague,

Few, if any, plague experts have brought the wastro-intestinal tract into
rul::.l‘.l.mm}np with the avenue of plagne infection.  The general consensug of opinion
is against food infection and food conveyanee as factors of unportance in the
spread of the disease,  The weight attached to the inocalation method of infeetion
bas wore vr less swamped other possible ehannel= of convevanee of the disense, so
that the latter bave almost l:l1ti.|"l,'[:l.' bireny ||i:art-:l_[;|,n|:-_--| h_!.' 1 ljose ~.at1|rpm:::l to b
measuring out careful and well srounded seientific principles amd proplivlaxis of
plague,  Wiem is almost the only observer who has bronght forward the view
that the alimentary canal is an important channel through which plague infection
ceeurs. The evidence which he adduces is strongly in favour of such a mode of
illl-t'i:illnll. l-ﬂtt]l“ tlup::l{.mﬂ' sevins 1o have i.lt‘i"l] .L||LIII ht:-l Tow |.-I]l" vesults which he
obtained, results which are still considered by sientific congresses 10 be of great
value, and requiring confirmation

After a careful perusal of the results obtained by the varions Piague Com-
missions, amongst which one finds ample evidence of considerable pathologieal
change in the 1?I1||L.n[.u1, canal, ivis surprising that so litgde wmlrh' ling been aoenehed
(T lhcsﬂ-. My own results, o mpled with the careful consideration of the elinieal
aspect of plague as well as the resalt of experimenial research, egq., insect sprewmd
of the disease, mlected |'uu|i‘ ete,, have ledd e to the beliel thae from the ||u]||r. of
view of |:||1::';=.l:: ]il:l'l:ll.lll.'g.-'lil.-!\'i-"- tlie f_'!'ili‘-tl'll"i.IILL'-‘*Ii.ilili tract and what is administered 10
it, are of the highest importance.

The ;|.|im-e-|11:|r}' canisl shows more op less :|lw:|.y5 definite evidence of i]:ltllt}-
logieal ehange.  In some cases. the lesions present may be slight, but in utll-:r:.-u,_
they are severe. Lo another part of this resenreh, it has been ﬁtmwn il S
tems such as diarrhben and vomitog, refermble o some morbid r;'ﬁu{lltmu of the
sastro-intestinal tract, are present n!urmu the initial stages of all varieties of pligzue
sr_pmu.-lm.l, These may be present unlj‘ during the early part of the disease, huL
Imiueu v one finds a persistence of some alimentar ¥ symptom, particularly a con-
tinuanece of disrrhaa.

The following iz a brief acconnt of the resultz of my postomorem examina-
Lions.

The muecous membrane of the mouth and pharynx is conjested, and frequently
petechim are present.  The condition of the tongue has aiready been given { Vide
Symptoms ).

The i,l_'5|}|;|i'h1tl'll- 5 usually byperwmic.  (Kdema is also a frequent manifes-
tation, and is often accompanicd by seattered hwemorrhagic extravasations.  The
latter are wost numerosin: near e n|:||:I|iI|..: of the tube inte the stomach.  The
cardine end of the @wophagns is frequently sorcounded with ool extravasation.

The stomach is |1-|;|..||]1.' ||'|.'||-|,:| denme, aml IIE"Il"l,:iIi:I" are seatberes] mmore or less

generally thronghont its wi (Edlema is frequent.  The congestion and hamor-
rhages are espe Lhn"'l. well marked about the apices of the [wlds of the mucons

membrane.

All the changes found m the stomach, are usually most severe, ot the cardiae
end, the lesser curvatnre, and the pyloric aperture.  Hwemorrhazes of considerable
S1Ee are uccn_:ainn:ﬂly found.  Hone of these qay be jresent in the fandusz, as ]:;rg._:
as a dollar piece.

The vessels v the stonch 'I.'I-".I.”:, ail |n|.1'[i.~rui:|r|}' the vemns ane Lmun,"}' found
distended with blood.

Uleeration las also been found.  Teis rave however.  The aleers, iff found,
are smull iu size, varving from a |IIIH bead e o pea, avd arige o conneetion '.Hlll
fuet of ]:lu!tll:'.ll'l.‘lll.l._“"l.' This eonition is guaite unesmmon, and muach of the uleerat-
ed appearance i-a on eloser examination, produced by post-moriem  digestion,
the results of which are apt o lead one astray.
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The appearance of the stomach in eases of plagn: has been admirably given
by Captain JaMes, L M. &, in a Report on Pi.u.-.{ue. published in 1897, 1 agree
with the statements made, that in eertain eases, the appearance of the mucous
membrage of this viseus may approach that of the rash seen on the skin in a
severe case of purpura,

The eomdition of the small intestine is similur to that found in the stomach.

T le ehanse: met with are more severe, (Edema of certaan ks is extrome, amd

\ps-tﬂ'hhﬂ hiemorrhagzes are also found, particularly about the ilegm.  These are

fovmed Tn_eonnection With blomd extravasations. They vary much in size. They

are irfegalar in shape and apparently accasionally coalesee.  They do net penetrate

dee r|_'|.. The early stages of these uleers are represented by small areas of necroses
lin r.l]n‘- mueons membrane.  Sueh seem to slongh and leave an exeavated surface.

In many enses the areas of neerotic mucous membrane, which may be pin head
In =1ge, may be present without actual uleeration,

Again other eases are met with in which there is nothing present beyond
extreme hypermmia and. numerons petechie,

Pyer's patches amd the solitary follicles also participate in the changes.
Theze element= are swollen and mav be hamnorchagrie,  In the resion of 15 anhini's
valve the intestinal changes are nanally most marked.  The solitary follieles are
swollen, look like cranules of sago, with a fiwph' pigmented centre.

Rnp—

Apart from the eondition of the mucous membrane the appearance of the peri-
tonenl surface of the intestines is that of hypermmia.  The eolour varies from a

birieht red to o darck reddizsh bloe, e G
.

The vasion= conts of the intestine are thickened, soft, and ofien odematons,
Beamtifully marked eapillary injeetion is sven throngh the peritoneal lining. jazsing
towards the wesenter e

The vontentz of the intestine are =oft an stuined.  They sure very
tenacions, and «tick firmly to the mueous wembrane. They may be blood
ataiped  and tarry lookine, The |u'l[rn:51:n|:r'l[:.'|1 examination ol several parts of
the small intestine has been undertaken.  There iz evidence of inflammatory
1':||:1|'|'-__r|I {!\',mn:ﬁn;_r thr’nllgh the wall of the sk,

The condition of the eweenin rezembles that of the ilewm.

In the liree wmrestine the changes are less severe, oceasiounlly laree flat
are found.

The liver i= inereazed in size and weichr, li= consistenee is livim and Llll}ﬁll]{-
is stretehed and shows the congested parenchivima shinmg theoush i, lllmn::rrlm*ruﬁ
are occasionally met with in tlhie enpsule. {]'u section Ih:- orcan drips with ]'rlc::rrﬂ.
Tl weneral eolone of the eut sarface sl |mr{llum. s alter thorough
washing, smal! crevish-white sreas can be <cen. These are solt, and never much
lairaer 1!:.1" a jen,  Oecasionally they are hiemorrhazic,.  Extravasations of hlood,
~mall and larze, may be fonnd seattered abont the organ.  These grey foci have
bieen exa |':|.||u-|] e |.~.=r-]|-|:"|,|[:.'+ These arens are fooand :'Iuefh in the prom tal vein
zone of the lobule,  They are composed of neerorie tizsne and in many cases, baeilli,
wdentical with p'-'|. R Iru.lﬁ, were fonnd lyine i the debris,  That |-|I'-'II-- bt
are actually foand in the situations has been acenrately Jdetermined by enltnral
wethods,  The condition resembles that fund fu the liver in cases of enterie fever.
Hamorehages may be fomed in the coronary lizamenr.

BH

The gall bladder 1= nsually distended wich bile.  The walls are thickened,
s, o |v-'1|,*||'|_.|_ll-r|,|.-- anil -m.lll Dlood]l extravasations are sccin sliinins [|I1‘|.'rllﬂ"h
the wall,  The bile iz thick and very tenacious. Plague bacilli have e
1zointed in pniee culture from this visens.

The spleen 15 almost always congested.  On seetion blood flows feeely from
the et surfices,  Plasoe bacilli wre demonsteable in all cases, Little ean be said
nE R -"mi- the =1ze and Hene sl structure of phe QI o N o the almost constand
prezence of chanees 1.h sreable to other ciuses, e .. mialaria, heri- beri, ete.  Iwwhat
VH b pevarded as '-|:| penss of normal l-l.-:f:-_ thie Iutli} i =ofl, The fullicles are llﬁll"l”i}
plataly warked.  Hmmorrhages of ranging sizs are ofien found beneath the capsule
amd into the parenchyma,  Infarcted areas have also been seen. The pdl‘ﬂllﬂ]l}'ﬂm




decomposes rapidly.  The kidoey= ure incrensed in size and weight.  The capsule
is tense. It can be easily detached.  Marked capillary injection is seen shining
through the capsule.  The eut surface is dark red in eolour.  The hyperamia is
most marked in the medollary portion. A condition of acute parenchymatous
nephritis is frequently present.  The pelvie mocons membrane shows marked
eapillary congestion and may show a few petechine.  The ureters are thickened and
often axlematous,  Petechine are found in the moeous membrane. The bladder,
apart lrom the presence of a few hamorrbages, may be normal,  In other cases
the mueous membrane i= by peraemice,

The suprarenals are congested, but otherwise normal. The male genital organs
are normal.  Hypermemia and petechie are found fregquently in the testieles.
In buboes situated about the sroin, the hemorrhagie extravasation may extend
along the vas deferens to the epididymiz and testieles.  The serotal connective
tissue may also be infiltrated with extravasated Dlood,

The female genital organs vary in appearance and o the extent of pathological
change.  The appearance presented by the peritonieal surfaces of the oreans is one
of congestion with heanorrbagic extravasation.  Hiemorrhages between the layers
of the broad lizament are common,  The ovaries are congested,  The graalian
follieles frequently contain extravasated blood.  Petechia: ave fonod on the surfice
of the body of the nterns.  The endometrinm is congested, with frequent epithelial
degeneration and hemorrhages,  Petecue may also be foend in the vagioal wall.
The vulva may be the seat of a dense infiliration of extravasated blowd, the
condition In::iu;_: an extension of the colition Gened inoa Iu:i_l_-'l]iu}lir'lhg gru'm lLaaelacs,

The urine = allmimimous, [t eontains ||-|1.-|.l.]_1.' varving ainounts ol hlood,
Its specific geavity is low. The chlorides ave diminished.  Indican is usually
present, and in the sediment, lencocytes, red bload corpuscles and various varieties
of easts are foumd,  The B, lur.-iti:a. T ﬁ'mllt:-nrh' tor be tongmel i the weine,

The panereas is congested.  Heemorrhagic extravasations are frequent abom
the bead of the organ,  This organ rapidly decomiposes in eases of plague,  The
peritonemm is usually moist and shioy,  The cavity eontaing a variable amount
of yellow and turbid serum. Small petechioe way also be present. o many
cazes in which bubonic-like swellings are present in the mesentery and in the

external iliase lymphatic ghnd region,  The retroperitoneal Thmds, the ductns
lymphaticus with the cvstema chyli are embedded in a soft hamorehagie mass,

his infiltration exrends in all directions, but s speciallv wpwards to the portal
vein and to the capsule of the kidneys, Forther details in regard to these intra-
abdominul extensions of bubonic swellings will be given ander the subject of Baboes.
The mescntery is 2 I'I'n,--1||1-||l. site [or the [rriseie af h;[-]unr'rlln.gus. These are
often very extensive.  In one or two cases, almost the entire mesentery was
jextravasated with blosd.  The folds of the mesentery arve also solt, and @ lema-
tous. The contmined lymphatie wlands sre enlareed and lwemorchasic,  The
j}‘lllphulic slands standing in relation to the ilewm and eoccum dreilWays nost
Iinl'ﬁ:ule-;]. These are frequently double their ordinary size and on section are
edematons with minate blood extravasations into their parenchyvma,

The glands may be embedded in a havd, thickened mass of hemorehasie and
present on section areas of liemorrhage, necrosis, ete. These are typical bubonic
formations,  Several cases of this bubonie formation kave been found.  Vide Cases |
Nos. VIH, X1, Xo The onlinary pathological appearances of the mesentery in
cases of plagoe are Qully deseribad by Wina, My own results are more or less in
il“l‘m“]l}',

The eentrai nervous svste n is generally very congested,  Hamorrhages are
present throughont, o o considerable number of cuses of plarue in fewales,
abortion bl ocearred. The fetas and plicenta was examined in every case,
Plagnue bacilli have been Gand o the |J|:It‘|."[l‘t:l_ bt never i the umbelical cord oF
fetus.  The tissues of 1he larter are similary affected.  Haemorrhages arve freuent.
The placenta appears to present an absolute barvier to the B, pestis,  The poisons
produeed by the organism, however, are conveyed o the foetus, calling forth in
the organs of the latter, pathologieal chianges similar 10 those found in ordinary
eases of pest, )
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The pathologieal changes fonnd in plague may be summed ap as follows :

Genernl comgestion and hy peramia.

‘I.“;Ii{‘.ﬁFhﬂ‘i“I }Lil'tilﬂl'l"!:igiﬂ' l';'{tl':l.\':lﬂﬂ{.il'll].
3. ]‘[:Il'kl'l.l "fI'IPHiIl]:Ir L:Ii]'ll"'l'!:lll'l:ll lt"[ll,']ll“. =|.'|]IE Il;l"“]!}rrllm:'
I ‘:““L‘r‘“] "lL-'II:H!.l ar l]"‘""l"]lLrl.'llH]ll 1!' H”. III""'I.“'E .H“I l.l:-‘-ul“_"s.

I know of no other infective discase in man with pathologieal features like
plague. In animals, varions septic diseases produoce almost identieal post-mortem
appearances,  The pathological appearances of the tissoez of persons who have
succumbed to the venom of certain species of snakes, resemble somewhat those et
with in plague.

Case Noo [.—An adult male Chinese, wt. 25, brought to the Public Mortuary
for examination.  The boady was found in a deserted house,  The corpse was that of
a well nowrished man,  The skin had the eyanosed appearance met with in plagne.
{n superficial examinion, the case dooked file one of cmoif-por, vesicles and
Elu.‘i.l.llli'ﬁ |‘u"lD;__f seattered over the Gee, shoulders, nnNus, In’ui}‘_ sl |E,‘E‘.$. It is not
my custom 1o perion a necropsy on the wajority of small-pox cases.  They are
merely examined superhcinlly in order to determine the dingnosis.  Ow this
particular vecasion, | remember that the Caretaker of the Mortuary, who has bad a
larue exper wnee in this line. pointed the case out 1o me as one of small-pox.
An cruption coverad the skin,  Papnles, vesicles, amd pustules were present side
h}r spdde. 'I'Iu,- were numerons over the neek, back, shoalilers, back of arms.
ventrsl surfanee of the abnlomen, the extensor surfaces of the 1|II"'|! ainl the burtocks,

The papules were ewest in ninmber. ”H"'I.' were small, never larger than n
pea, raised above the general surince of the skin, and suerounded by extravasated

blood.

The vesicles varied i size, they were occasionally wmbelicated, apparently
ran tozether, contained turbid serum containing a few plague bacilli and were also
surronndled h:,' a disealoured arca of =kin due o blood extravazation. The pus-
tules were the wost numerous.  They also varied much in size.  One was present
on the shoulder which resembled an unlln.'ln.' boil.  Their bacteriological contents
wepre ﬁul}j(‘cl to consulerible variation. ¥ II" ue haeilli were found in wlmt *Il.:pm'll‘l'.!ll
to be the most recently formed pustules. In others, which were ox idently more
advanced, no plague baeilli were tound, ordinary pyvogenic micro-oreanisms being
present. There was no gyuestion of small-pox.,

A bubo was present in the right zroin, which contained plague bacilli.
Plague bacilli were also found in the heart blood and spleen.

This ease was interesting from several points of view, numely :—

The bubounie nature of 1he case,
2. The presence of a reneralised skin eraprion

3. The nature of the eruption being papular, vesicular, and pustular.

The jrresence of the B, |u-:r=1 i= i the :-ruph:{! fort.

The alsence of any apparent lymphatic connection between the crup-
tivn and the bube.

The |

{Caze Moo H—A Clinese male, et abont 28, 0 coolie engaged in a madown.
Post-mortem, the ceneral appearances were those of septicsemic plague.  The H.
pestis was foumd i the beart blood and spleen. A well developed bubonie swell-
ing was present in the right avilla. It contained hoawds of the virus. Passing
from ths |w1||-|p,-' allv, onwe founed rows of simall vesicles, ar st :alt}r.-p: the inner
side of the arm, then along the supinator lonzus muscle aren to the wrist where
they apparently ended.

ness presented by the ease 1o small-pox.

No evidenee was found about the hand of injury to the skin.  Plague bacilli
and streptococei were found in the vesicles,

This was probably a ease of diveer infection throngh the skin.  Lymphangitis
could not be s=een.  T'he case was not examined clinically.
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Case No, fimale, et about 20, This case was seen during
life. A bube was Jrressent i1e Ll rilt_;]u axilla, Nodefinite point of =kin incenlation
was digeoverable but extending from the wrizst to the elbow, on the flevor and
extensor aspeets of the forearm. numerous vesicles and pustoles were found.
Plague baeilli were found in many of the vesicles,  The examination of the pustulur
s wave ||:~|_-,::r|u- resulis so far as plague bacilli are concerned.  Lvmphan-
witis was present in the forearm and arm, particularly along the larer,

1'|:l}.{lle bacilh were fonnd i tlee Blood anel Db, The ense was not exarined
by me post-mortem,

Case No. JV.=For particulars in regard to this case. reference mnse le made
to Case Moo 11 wnder the hendine of = Baboes ard their :"‘-igj'.iﬁmru':'_"

i ree No, 1 —A Chinese male childd, agel abong 10 vears, The wienerl sk
mortem appearanees were those wsually found in plagee. The B. pestis was
found in the heart blowl and spleen. ”n*l}pl*ni isease was septicaamic,  There
was no trace of a bubonic swelling.  The pericardial sae 1o external appesrance
was reddened and congested, O seetion the parietal laver was much thickened,
u,rl[.mﬂmua andd extremely vaseular.  The sac was full of thiek blood colonred fluid
cﬂﬂt.ul‘tl!l“ pamerons solid |-|rl||-|f~-- which had the appearanee of ithemn., I’Ll'ﬂl.ld:
baeilli were fmnd in this fluid.  Other micre-organisms were present, u'tll:lr]'lrh
poenmococel,  The inner surlwce of the parietal layer was roneh and irrconlar,
e b the a.h'tm:-tlmn of a slight amaunt of fibrin, The type uflniiiuninntmn Wik
ha-morel e, and nomerons extravasations of blood were 1m||l1| in the wall of ¢
sac.  The viseeral laver was also thickened, particularly in patehes.  Parehy
hsemorehngic extravasations as well a2 numerous minnte ||!'|I"1,"h|.,L- woere found in
this layer. The latter 'l."ul‘ﬂ'-l"ﬁlll"{.‘lxl”'\' well marked 2t rhe point on the heart's
surfnee marking the interval between the auricles and ventrieles, and along the
course of the coromary vessels.  The lungs were healthy, although very IITFH*r'l-IIHr'
The e linstinal U‘l*‘tlul-l were enlarged and showed cortical hlmui eX T vasaion.,
There was no pe I'lg[.:rllhﬂ.lr' effusion af hlowl,

Case No, VI.—A Chinese male adnle, aged about 30, Typical post mortem
appearances were foumd,  Plagae hacilli were present in abundanee, A bubo was
wresent in the vigheaxills. T h:- prer teardinm wag in a eondition resembling more or
lers that found in Uase Xo. There was wuch more ibrin formation,  1* I|:-_-;|:H-
bacilli could not be demons r“lw-l with certainty in the pericardial fuid.  Micros-
['ﬂllll':]"l,' organisms resembling the B |l&ﬁl!# were fonni, but the results of culturad
E"{I'i['l']l!'tl;-'hl were newabivie, ] he GPEANISNE [resel i rrenfest sbhumilanes wasg the
puenmococens. Lhe mediastinal ~r|.m||- were enlarged and extremely iy peramic.
There was no apparent exLmvisaion af hlosl.  In the lungs, pate ]p_q.- eonsolidntion
was found, and plague bacilli were numerons,

Case No, 17 H For particnlars in regand to this case, ride Case No. 1 amder
# Bunhoes and their "'-Iglnlu"tlwr " The ]'I.lll'.:l]'l't'lll' rlaneds were enls ateed, anleatons
and hemorrhasic.  They were cmbedded in extenvasate] hlood, Tln It ter o fenyil -
ing into the posterior mediastinum, el upwards to the cervical Ivmphatics a1
the rool of the peck.  Plague baeilli wepe jrresent I CROPmONS |||||:1|h|;.|-. i the

iniss,

Ceaze No, VL —A Clinese masle child, aged abonr 12, The seneral prost-
TR LR .'JI'I'lQ'HI'.'IIJt!l'H Wit 1!|||~1'-' IJ|I Hl"il-lil':llliii‘ ]:-l,l FRLis, I_|'||~ |1,|||1p||||||_- |-'|-||Hi..'
l'urt‘eri!m:u-elill." to ilemm of the small intestine were enlyrsed, ol lzermorrhaesic,
They were embededd. i a5 of haemorrhage.  Piague bacilli were present in mass-
es,  The other elonds of the mescne eIV W lree, ||||t+;:4]~'|rnq-u Very ardemtons anid
hasmorrbaesic,  The uluneds abaonn the carline plexus were .|]5~:: v:n":ll;wl aned B
rhagic.  The ilewm was hyperemic, and **spotted ™ with petechize. It mncons
TI]LII!I'.ZII'.IIII.' was =i udded \l.llEl infil e m-l:r..nn fisllicles e many of whieh
Wus 0 Enne HI II:I.HIIIHngi'. ||1I'II' Wis I Iqii !,'I.Illl:ﬂl 4:|l T:h::l TTTRERN T HES |r|.-||||p|',l]|||;-
Pever's patches were apparently unalfected.  The remaining portions of the small
intestine were novwal to the unaided eve.  The large fntestine and rectumn was
normal.

Case No. IX—For details, vede Case Xo. 1 mmler ].uhmh. amd their Siwni-
ficance. ™ Iu this case the stomach, and the small intestine in genersl were
hyperwmic.  Petechine were most nuwmerons about the walls of the <tomach,
ducdenvwm and ilewm.  There was streaky uleeration of the mueons membrane of
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the stomach,  This waz distinet from post-mortem change,  No denudation of the
mucons wembrane of the small intestine was found.  In other respects the
appearance of the ease resembled that founed in Caze No, VIILL

ase Noo No—For detmils, widfe Case No. Y under = Baloes and  their
Sprnificance.”

WILLIAM NUNTER.

Pathological Conditions complicating Plague.

Pruring the past two vears, nearlv L300 post-mortem examinations were held,
atd in addition 1o the lesions produced by the plague virns, other pathological
conditions were necagionally mer witly, =ome of which are of oreat interesn, _-\.umng
the pathological conditions found in plagne corpses. may be mentioned :
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A ense of Plagee Meingitis was fonmd last year.  The dura was intensely
LA et "!t-!'l.l. .||11| o meetion lll‘i|I|:1l.'{| with |:|]U| |l]1' |-I| neher -lnd nrey uml;h:.r
were very hyperemic and small hiemor E'll-l'-"d' hail oecuered,  The convolutions
were flattened the hemisplieres edenatons, and. the veniticls were dikmanded
with Bood ecoloured serons fluid,.  Plasoe bacilli were abnndant in the ventricles
amd on the sneface of the cerebral hewmispheres,  This ease ocenrred in a female
child aoed about 10,

Two cases of what might be called Magpue Apoplery cume under my notice.
Both occurred in adule males suffering fromn sepricasmie plague.  Hwmorchage
into the internal eapsale was found in both eases,

In regard to the presence of other micro-ormanisms in plagoe, which are
actively produeing lesions, those which | have most frequently fonml are :—

(1) Strepiococcus pyogenes —producing intense streplovoeeie seplicemia.

(2.} Streprococens linceolitus—lrequently producing prenmonia.

i3 staphylococens pyogenes.—This orgauism is slmost nlways present
in boboes, It is rarely lound in 1he blood scream.

i(4.) The bacterinee eoli commune—oeessionally found.

Amongst the l"x|l'[IIl:!i‘\' e prethelonsical :1=:||'Ll|-|1-;|li-rl|- whieh [ have foand i!!
plague eorpses are :—

Gangrene of the Iune,

Gangrene of the tonsil.
Fractnre of the skuli, |
l:u;--'tn:'u- nfthu-l-l:'e-n, i

both the result injury.

WILLTAM HUNTER.

Buboes and their Significance.

The ocenrrence of swellings in certain regions of the body is one of the
O E] ..-':'rnup:m':rm:lrf- H-l'|hf e, The teem “bubo™ has been nsed <o fre-
quently and loosely in eonnection with plague that the disease has menerally be-
come known, amongst the laity at least, as ** Bubonic Plague.” w hy such an
adjective should be nmsuml.ll-; prefixed to the actual name of the disease is not
clear and most certainly not based upon aceurate scientilic information.  The
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resemnoe of buboes is one of the most constant and at the smae time ﬂl!i‘.‘ﬂi- the
characteristic phenomena of certain types of the disease, yvet'when we review the
whole history of 1:]:1gl1<,- as o drendiul *pest,™ it I- I'mlil:l that .!!-I'}-II'EH.] led Danhonic
plague is by no means the most horrible manifestation of the discase, and never
veeasions such devastation of life as other prominent forms of disease, such as
}:rimm*.\' preamonic plague.  In fact, ove might 2o so far s 10 deseribe ordinary
mbonie plague as more the benign type of plague, the malignant vype bemy
represented by primary premmonic plague.

Much bas been written in regard to these bubonie swellings, and from the
"l}l““l:i“t]uﬁ Iitﬂ:“ul':_‘ 0l Illl;_‘.' ﬁlllljl_'."l'l. 1 L5 '“.".“lhl N‘leiltl.ll‘. tll“.t iil!l]'l.:l!-'t th“ J:i].-‘ill
word had been spoken in regard 1o tles pathologieal lesion.  Taking up the
question from the standpoint of onr present day conceptions of bubonic plague,
bowever, there would appear to be still many points wanting, to n:ump]etﬂ the
chapter dealing with such manifestations of plagne, and the true interpretation of
their preseove,

For the past twao years, [ have bad considerable insight to the presenee of
buboes, and noted many interesting points in vegard 1o their pathological history
and endenvoured 1o adduce certain evidenee m vegard to their presence i plague.

It 15 not iny intention to center into o :]L".F|l]lt' scientific Iln:ﬁur]illimlt:f thie
pathological appearances of buboes.  Snch is already well known,

I wish o brine forward my |~:~.!|¢l‘]1:m:v in rewanl to the anatomy of =neh
swellings, the time of their appearance, their groweh, their sitnation, their number,
andl hllhi-'{!'iiltl-'“'l-l"n' to offer certmin constlerations |‘-|-_-_';:|1u15:|t-: their nr:i:,;'!t: in the
lisense,

(1) Asetomy.—The neck, axiil and the region of the groin are the com-
monest sites of these bubonic swellings.  Their anatomy varies in these sitnations
aceordine to their :-:"'l.'ul‘it.}'. {h'L‘!:IHi:IIH:I“I'!,' it inﬂﬂl_\' an endarged oland with eortical
injection ; i other cases, however, the lesion moy be widely spread, affecting
structures III.':II'IL"I.I at some distanee from i1s foens of nr':;"m,

I:H'.I The Neck.—Buboes oceur mnost |;|‘1!r||||.'lj1|_'|.‘ in the :-:llhl:::mﬁl:tr}', snh-
mental, apra anld infra-clavicakir, sub and retrosanricnlar. and the parotic recions.
The skin over the swollen mas< is thickened and covered frequently with petechias,
On section, the mass 1= wdematons,  The hamorrhagie appearnnee is not equally
intense thronghout.  The glands are swollen, edematons, and injeered.  They
are embedded in o densely infilteated haemorehagie mags of connective tissue,  The
ll'ltlr'l'll:I:_'_il.' infilteation extends alones the eonnective tissoe spaces, and sorrounds
the neighbouring muscles and other structures,

() The Adwilla~1he lymphatic glands ave periglandular eonneetive tissue
form a solt, wdematons masz of varving size,  The super adjwent skin is fre-
quently eovered with petechise,  The wdema and hamorr

mee extends into the
surrounding tissues 1o the scapnlar muscles, the pectornl muoseles, the intercostals,
down the arm, and np into the region of the neek,  The lreast in females wmay
also participate and form part of the bubenic swelling.  (Bubo parsmananario-
axillaris).

fe. ) The frroim.— 1 he e-'ﬁ‘l'"ill*_'_’ iy bser femnoral. in;_',llilml, or both, with exten-
sions 1o the iliaeal and lombar regions, The letter is common.  The skin over the
z-l'l‘u]lit];: ia ﬁ'l,lqmltll]_'!.' covered with |1r'lw'hi:|-. I e iu[*murrh;lgiu- el bzt i nEy
extend down the thizh to the popliteal region, or npwands over the lower pary of
the abdommeal wall, e e serofinm, wnler l’:rllimrr.'- |i;_r.;|m-_|.r into the !H,I.,..i#
anid ﬁ|::'1-:u| over tle l:ll,r”}' ol e ﬂu.!u-pnr]:ua emmbedding the ilise olands, mud the
lymphatic duet and evstema chyli, with extensions 1o the kidoeys, panercas and
even |E]l'. 1“:[’.1“':1}_.{'",

[iarer sitnations for che Jrrisse e ol beals s e 1] l't'_:iuh of the 1opsil, ths
EHI]'I[irI'.'ll gpmee, the eubital wlamd. the saceal cerion, the mesentery, amd the elds
situated posterior 1o the liver ael abont the panerens.

Date of Dzt —This varies extremely,  Boboes may be one of the carliest
givrms of the disease,  In my opinion. they do nor appear vl eertain peodromal
symptoms have showed themselves.  Many appaar within 4% hours of the onset
ol the fever.  In other cases their appearance may e delaved for several days,
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Cazez have Leen reported where the hulio or buboes did ot appear until the Sth,
Sth or Lk day of the dizenze.  The majority, however, are well marked lefore
the dck or Sth day of rhe illness,

The tivorths.— Vhis is nsually slowly progressive.  In a few cases thiz wonld
appear to hie ahsent for some duys, and followed by on sodden amd r.-[lpil.] INerense
|HI|I|;-|::|.-IH-I!I.‘-. I]ll.ﬁ I= l!'l.'!|1t!'r1l|}? |h|:l!'-l[-l"n'|:'|f 'II_] ]mlju[:# 'I.\‘]'|'|1_:I'| |;;|,'|.=|3 l]m_:n in[u iu “P]-;mr_

ing,  According to Lowsox, the prognosis is arave in such eases.

The Size.—They ave vaviable in size. Buboes as large as pigeon’s eges, o
man’s fist. or even larzer, are most frequently found. o a few cases the =welling
may never reach a size |::I',<_{ﬂr than o hazel nut,

The Distrifution.—1he results of the post mortem examinations of TRS cases
of plague in which bubonie swellings were found, are as follows:

5 .\'J-H:-,r!r' Drliires -
Rizhe femoral Tnbog.. oo e 238
Fiefr Tenvaralbbn s oo e et s oo oo s L oS
Raglhc axil barg dhiiing s il L s s ettt Sl
Lot nzallnny bl e i s b et ettt L
Rizht inguinal bubo, .cvcvoeecirirmmnscrssnnns 26
Lo e A s e e b i e s e e S
Iii=h P I e | 111 ¢ U
Lefo Cervieal BB, . st oire adaie sons emme simaasmetas LD
Lkt parotkl BB, e et ss oo ratmpis e s wasas bimn T

Left submnxillary babi, oo iniascnnnsicannceas 0

H. Pastle Bulies :
Ri:_fill. amed left Femorn] biboes. et irie s
Bisht and left :I.."‘L].;I:It‘_'l.‘ Ll agng e o
iight femoral and left cervieal buboes, .............
Lelt axillary and lefi cervieal buboes, - cveiviiaes

— e

e .|1|'$.rﬁ'.f;]r.lh' Bodives, Crase No. [ —Uhinese |L~t||:=.|1:, I | ],.mH!'_:J':: Dl wops
were lound in the following situations :—

(1.} Below and inside Poupart’s lizament on the lelt side.

(2.1 Ar the jupetion of int, and exi, iliac vessels on the right side.

{30 In the mesentery.

(4.1 Io the :1|||.H:I‘im' prveediast i,

There was no poeamonia.

The woman was preenant, X =ix months’ fetus was extracted.  Plague
haeilli were fonmd i the maternal placenta.  The results of bacterio-
logieal examination of the fieins were nesative.

Cuse Noo M. —Chinese male, wet. 35, The following buboes were found : —
(1.} ln the vight ineuinal resion,
(2.7 Arownd the left external iline glands,
{3.) Iu the right axi

Hs

Lo wddition to this the whole of the subemaneous tissue of the right inguinal,
and lower parts of the right and left lombar and ambelieal vegions of the anterior
abdominal wall was wilematons and densely infiltrated with blood.  Numerons
plague bucilli were found in this tissue. There was no evidenee of injury.  The
mfilerated area Jdil not appear to bave any conneetion with the buboes present,

Case Noo HHE—A Chinese wmale, wi, 52, The followine buboes were
found :—
(1) Immediately below the left ear.
(2.} Just above the left claviele.
(3.) In the righy axilia.
(4.0 Tn the left axilla,




There Was noapparent connee tion between Nos. 1 and 2. No. 4 had no connes-
tion with No. 2. The wewsntery contained a laree quantity of extravasated blood,
in which the Iymplatic elads were embedded. “The alamls were congested wil.‘h
|3.':-I1’|.ﬁ|'l‘ll."|;;it': 11?4;T|':n.|:~..uun=, There was alzn considerable edema, [‘:ua,rl,,' LT
and tissue in the body was teeming with plagae baeilli.

Coze No, TV.—A Chinese [emn
in size, were found :—

(1.7 In the rizht axilla,
(2.3 1o the lefe axilla.

() Avonned che left exrernsl iline ;_:l:ll'|x|.-.

g, wt. 18, The following baboss, pizeon coe

Thi" ]I-il'llmrl‘li.'l;_fh? arottned the il _'_L"'I-:Ilfflflﬁ cxllzn-!ﬂl DT TEHE' tlea Jreanis |||mt1:|l‘.
ran alony the eommmon ilize vessel o the aoria, and was continuesd apwards o the
point of entrance of the inferior vena cava into the thorax.

Plagne baeilli wers fonmd all over the body, The woman waz T mouths
seeernant,  So plarne bacillt were found i the fetus,
= [RLELE

Cuse No, V,—A Chinese fomale, aon, 25, prostitate,  Bulwoes were found in the
following regions :—
(1.} In the righe axilla
{2.) In the vioht and lett ineninal recrions.

The hwmorrhagic extravasation in the inguinal regions cxtended downwards
to the valva.  The extravasation was found in the labia az well as around the
anterior portion of the vagina, The epithelial lining of the vagzina was hyperemic
and showed the presence of a few petechine, The portio vaginalis was studded
with minute pomnts of hwmorrhagic extravasation.  The arbor vitae of the eervix
was in a =imilar condition.  The cervix uterl and eorpus uteri were w@lematous,
with wuarzl haemorrhages, Hamorrhages were also found in the ovaries and che
broad ligament was the seat of numerons petechins.  There was little tendency on
the part of the evxwavasation to travel along the iliacs towards the kidoneys and
-rlmphr-urm_ The wreater part of the hyperiemia and lwemorrhage :Ii}'F!'E"'!]"I.‘.\(li to be
confined to the troe |IL|‘-‘I$. 1*l: 1 g h:u;,t It were fonnd in all OrEns ol the llu:l}r

oz No, Vie=A Chinese male, wt, 40, The fullowing buboes were found :—
(1.) Tey tsoth :t.‘-:i”nr}.‘ SprLees,
(2.) lno the mesentery.

The mesenteric [vmplatic glands, particalarly those corresponding o the
ilenm were emberlded in extravasated blood. The "Iau:|- wepe 1'!1].1I"FLrl ln‘p..rwu:l i,
uwlunmmaq. and cortieal hammorchase was well manmI [ antne m- LWO COTOIENG:-
mg ]n]umrl.r-h was fonnd.  This arca of bloody tissue was crowded with plague
baecilli

The ilenm prart of the small intestine was In PEFEmIe. SO Iu'l'u;a e OF
pathological change was found bevond the cocenm.  Hamorrhazes of ranging size
had taken place into the submnicons membrane of this part of the small intestine,
The solitary follicles were enlaged 1o hl‘:l}‘t"ﬂhl a pin hewd in size,  Many of these
were sarrounded by an area of congestion, Peyer's patehes were odematons and
were marked only by certain degree of 2urronndine hyperaemia, Al other paris
ol the laree and small intestine were normal o the nakel eve.

Case No. 171 —A Portuenese male, aot, 28, DBuboes were fonaed in the follow-
i =i uatinns ;— '
(1.3 To the left iliaeal resions,
(2.} Lo the right iliaeal resions.
(3.0 In the left cervieal resion.
Plague bacilli were fonnd in the heart blood and buboes.  The hwmorchagie
extragvasation extending from cither iline bubo met over the lumbar vertebe,

and extewded upwards involving the lumbar regions and both kidneys, coming 1o
an enl just above the panerens,

These eases of rmlll]p-h- bubonie formation are of et interest when we look
I I pla_l_r;uc ng being ol fuilio o ilisease of a seplicieniie nature,  Given the sepiic
nature of p|1|;_i|:1'1 those Bitloses inist T .lr.-ll'.l;.l'.-fg'uli' s Eecoriola [TRF(T] Folevned .u,r.‘r.-ff..m,
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The swellings may appear early.  Io fact, they may be existent before many
definite svmptoms of the discaze are present.  In other cases, thev appear late,
during the course of 3 well define] ease of q;'hli:“lrmir plague,  The reasons for
rhis mr.n‘-].'.n in the time of their appearance. is by no mieans obviolis. Again sneh
a swelling mav be single, dooble, or multiple. without a satist: LELOry E\]ll.l SV I
of the process at work leing evident. It has been my experience o find genera!
l'. ||||.-|:|.1E||, cilarcement i ordinary bobonic ||-| Iue, Tl IFI..I,]II_iH AT s h_,l ﬂll‘l v
inereased in size, edemutons and show extravasations of blood espeeially m the
O ru..|] s nVers,

Not only is this general slandular enbogement founcl i bubionie 'ﬂ'llfne, LITIES
it is met with in eases of other types of the dizease.  In the purely septicemic
type, this enlargement is one of the commonest elanges found post-mortem.  In
the pneumonie form, ie., sccondary lung plague, the --liuuh are also similary
aflected. In P LY i e |-l BT, IITI‘,H_T‘["“HI A petes o FTE I T rumrrhu;_-;e_-.
vecr in the lymphatic glands withont wneh evidence of enlarzement.  This
evidence E'" fts po the e :Hh action of 1le '|:|.|-r1|:u virnz on the general lvmphagic
svstern.  The evidence sathered from iy experience wonld appear to show that
.I'|"r|: efixcase, toe fralier rrl'lrr” frgpee o .l.l'ffu.m'n'nry (ESI R 5, §5 u;’ it w.r'r:.f.r[;r‘m'l, Jeat e,

In i'! LTI, tlie |1. m||h i i i= one of the first sy slems to b allecte |
The plague virus would appear to possess a marked affinizy for lymphatie tiasue.
Thie I'll{'i{-ﬂ"l.‘.ﬂﬂ' for certain b nl} tissies 15 kneown i bhae t:-r||||f1g\,

The pathological changes produced by the plague viens in lvmphatic tissue
i, im oy :J||i||ir_||1_ merely one of deerree,

|11 e‘q'pﬁ.l':l e eazes with no babonte formations we find ﬂm‘]lli‘lll-t- ol "I"l.llﬂlﬂ ir
enlargenient.  No partienlar sland or series of slands ix affecred.  All are -Fuu-rnllv
hyperwmic and oo coarelul examination show minute  peteelial e E*II\[]J‘]‘II"I""&-
Oecasionally during the eonrse of such a septiciemin, a bubo may develop out of
some of these .--[!H!llh' alteeted series of olands,

In |-I||}lllr|lrlli:' cazes, the comdition 1= smilae oo that foumd o !I'L'lll.il.fll!llli.{'
placue.  Buboes may complicate pnenmonic plague and viee versa,

In the majority of cases of plagne, some definite enlargement takes 1||:u:ﬂ.
Thiz takes place enrly, in fact, sometimes so early as to be reganded as practically
the imatia! manitestarion of the Jizorder,

Bubionie plague. in 1he absence of primary pneamonic plagne, forms the
nmjority of the cases et with during most eprdemics.  Therefore we have in
plague o disease of a septicoemic natave.  The B pestis multiplies in the genceal
blood strenm and primarily exerts its deleterious setion on the lvinphatic apparatus.
lix 1his. :-11.1-|]iug. wdema, sl hemorrhavie exrmvasation take p!:l"v, I bygzsae
changes are accompaniedd by a periglindolar bemorrhaze, which 1 diffuse.
Evidences are now avallable as 1o the aevion of che vicas on the |1I:rriE|i|¢|‘=1]
cirenlatory apparatus.

Further r}l.-m_-_r:-:- H4 Ell'illlll!.'L'l.l _:mwl‘.'llh' in the bodsy, i;:"'li:-ul:.rlv those of

4!1'5‘_{[!Ill!'!'ll:|(-|:.

Summing up. from a pathological stasdpoint the varions lesions met with
during the course ol a ty pu“ll vase, one 15 rather deown awar from the ides thae
buboes are the resule of infection throngh the <kin and mocons membranes in the
inmediate neighbourhoml, £t wondd appear, on the otier honce, that the formatin
of barlioves dn .Fﬁr fwaly iz dependent i Hhe miero-ergirnsm dsell wix irh'rf-lrrﬂ'.l'u'. arnid
F.fr.' faed i f.'Fﬂl’[rlFf.'\Jl‘rl.l.'HHful flr||' e R LT Y T atbrcled.  Sii illl' IIII'iI'II.'lI'I?]]ILgIL
extravasations are quite as common as biboss.  Thev also vecur in ficly definits
localities in the body, vet no one has thonehe them worthy of consileration from
phe ||-nint of view of the focns of eniey of the 15, [ =1i= thte Lhe h-ul}".

Many of the septiciemie diseases met with in animals are analogons to plague
i apan. From a elimieanl I:r:ml of view, the SR SRR |rn--=l~lltuﬂ layr -.‘HH‘I'I
have 20 resembled plieae, that Orientals are tirmly convineed thar
11||I.|L*t!1n' of o sumilar disense fo ||t.1-rm- break out amonest e ||.I:|ll'|l"lh:'| s0me time
previons to the occorrence of phdrm‘- in man. The condition of se il ica i
harmorrhazica found o cattle in Hougkonye resembles plagne pathologically.  In
both disenses do we find general hypersemin, general lymphatic enlargement, the
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occurrence of irrezular areas of hiemorrhagic extravasation, pithologieal changes in
the intestines, and the presenee of a micro-organism in the bood and tissnes of the

body.

My results are more or less in accordance with those of Breres, who regards
plagne as a septicannia hiemorrhagiea,  According eo Avsrecnt and Guag, this
1 only 20 in sever: cases,

It is snid that the oceurrence of buboes in definite situations in the body, is
strong evidenee in favour of the infection having been oceasioned through the
some tocus in the aren of tissue deained by the lymphatic rlands which are the
seat of the bubonic enlargement. Viewing the subjeet from eerfain points of
view, cq., the study of the anatomical connections, the question of hare feet, the
results of direct inoenlation in man and animals, ete,, there would appear to be
much evidence in favour of zuch an occorcence.

What we have to consider is the following - —

Does the plague virns reach man in nature, through the =kin ? [s this
the natural mode of transmission of the disease from man to man 7 What avennes in
natural infection do we find in animalz ? Are the modes of infection the sme of
man and animals P Is there evidenees of the channeds of infeetion in man ?

The consideration of the poiuts in the presence of a large amount of plazue
material, has led me to conelude that the opinions arrived at by many investizntions
are, on better acquainiance, by no means obvions,

[n the firsi plice, many cases of plague are not definitely bubonic.  The
lymphatic glands are enlareed but no serics lorms a definite bubonic formation,
‘3:'1-. may have epidemies of plague in which so salled sbpticemie plague is most
prevalent.

;".,g_;niu in ulj:illﬂu'u:ﬁ‘ the bulwnic Eypre may o st previlent,

Ditferent epidemics show great variutions in the type of che disease prescat.
A certain annnal variation is found. So called septicemic plague is present
duri;\g the whaole 1r||'|l'|:em'ld_', but babonic }‘Eu:_l___'uv iy {JJﬂJ_,.' he 1 evidepee rlm'iug
certain times of epidemic.  Urther evidence 1n regard to these points is given in an
attached tuble showing the relative prevalence of the so ealled differsnt tvpes of
the disease throughout the vears 1902-1903.

Further buboes may be double or multiple.  One may be present in eaeh
groin or axilla, or one in the iliacal region, with another in the neck. In other
cases of multiple bubonic plagae, buboes are found in the most unexpected places.
Again it is said that fomoral buboes are most common amongst those who ro
about barefooted, eg., the Chinese. 1 find, however, that buboes in this situation,
or in the groin, are as common amongst Kuropeans who are well booted.

In cases of bubonie plugue, it is only in rare instances that evidence is forth-
coming as to the presenes of wonnds, abrasions, ete,

It is not desied for a moment, that plagee infection frequently oecurs through
the =2kin and = followed Ilr'g;' the lformation of a bubo, In these enses, T am of
u|}il:inn, that some evidence of such 2o infection 1s [resent on the skin, Inanimals
moculated by this method, such evidenee is usaally present, and in all the cases of
authenticate infection through the skin which I have come across, there has heen
evidence of entry of the B. pestis. A papule, blister, a pustule or even a wound
present in the skin, and frequently the plague bacillus las been found loeally,
An excellent example of such an infeetion bas already been given under “ Symp-
toms of Plague.” '

Suech cases do oceur, but | am of opinion, they are rave, and do not elarify
our ideas to any reat extent as to the s|n‘t:ut1 of p|:|3_::|1$ from man Lo man 'IlII'J'TIE_;
epidemic times.  [n et I wonld urge that the importance atwehed wo sbin injoe-
tion in plague has been exagyeraded. -

Agam, grautiog such a skin infeetion, there is no evidence to show that the
B. pestis is shut up o these bubonie enlargements. 1 believe that general blood
infection takes place soon after the introduction of the virns and usually long
before the appearance of the bubo,  ( Vide Symptoms of lague. )
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Further instances of bubonie plague are known to follow the bite of a plague
rat.  (Cases already reported by Maxwert in hi= report on Plague in South China,
Crarg in hi= Annual Plague Reports for 1900 and 1901, and S:apsox in bhis recent
Report on Plague in Hongkong,  Cases have also been recorded in Indin. )  Even
the bites of plagne stricken human beings have produced plague infection. ( Aus-
trian Plague Commission.)

In artificially infected animals, bubonic swellings are found. For instance
after feeding animalz with plagne infected material, buboes may be fonud in the
roins,

Mescnterie buboes are also met with in animals,  Cervieal, subimaxillary and
parotid buboes may be dizcovered, yet no injnry of the bueeal mucous membrane
or carious teeth conld be held aceonntable.  The tonsilz are held by many inves-
tigators to be a channel through which the plagne virns effeets an entey.  Great
stress was laid npon this avenue of infection by the members of the Austrian
Plague Commission. [ have frequently examined the root of the tongue and
temsils and found marked wdema of the mucous membrane of the tongue, enlarge-
ment of the papilla, great hy pereemia of the lvmphadencid tissue and tonsil= with
extravasation of bload.  The tonsils Ny be found twice or three times their noe-
mal size.  Plague bacilli have been found abundant in these situations.  No evid-
ence of such a mode of infection could be traced in experimental animals,

A carcful dissection of these bubonic swellings shows us that they are much
more extensive than is apjarcnt from the LV ETRUE e THTME which Thl..’"lr" [P nt clinimlllr.
For instance the bubo met with within the confines of Scarpa’s triangle does not in
a great many eases represent the fuens of most intense pathologieal change.  The
bube in Searpa’s trinngle may be quite small.  On entting down on Poupart’s liga-
ment we find lrequently o comtinuance of the hwemorrhagic extravasation around
the inguinal glands,  These are often somewhat larger than the femoral, and the
pathologieal changes are more marked.  Further dissection centrally leads us to
the exrernal ilises in and around which one finds most intense lesions.  The glands
are larger, the @wdema widespread, necrosis may be present, and the surronnding
extravasation of blood spreads in all directions, nmamely, over the i]un-]:ﬂm misele
reaching the erest of the ilewm inwards to the true pelvis invading the broad liga-
went aied s contents, and apwards :'lll:rll,-.{ the iliae vessels to the aorta, spmu.di;ng
out like a fan over the museles of the posterior wall of the abdomen and reaching
the perirenal connective tizsue and organs about the diaphragm,.  This hemorrhage
frequently joins another mass of blood which surrounds the celiae glands. The
latter are frequently enlarged, @dematous, and extravasates with blood, the group
with surrounding haemorrhage forming a typieal bubo.  The condition of these
celic glands is frequently overlooked in making post-mortemn examinations on
plague cases.  The presence of such a lesion is of importance in regard to the
gastro-intestinal avenue of infection in plague.

I the great majority of eases, the bubonie swellings are extremely painful,
In groin buboes, the pain is loeated in Searpa’s triangle, often to a small swelling
there, while the seat of greatest pathological change i= really within the abdowmen.
This imiu may (it present for a considerable time pt‘u\"l.{:lus to the deteetion of ade-
finite swelling.  The pain is probably of the nature of * Referred Pain™ of Head.

All bubonic swellings, in my opinion, show the presence of extrancous micro-
organizms. The infection with other baeteria would appear 1o oceur early. The
micro-organisms most frequently found present arve, Stauphylococei, Streptococei
and B coli and its varieties. The presence of these organisms appears to ack
deleterion=lv on the B. pestis.  In advanced buboes these miero-organisms are even
move numerons than I-I:Lglm Baealin,

In the n|:;_"|n1'i1:.' ol articles 1]|':1.'|in;; with the bulwonie H‘:lriut_}' of |1Tr|,g|n-_ it is
sinted that there 1= an absenee ol 1|t1_1.'l||i||;: like a E‘l{tl‘i111l|’*]'.'l1 iyln[rlmrlgitiﬁ, e
Lelief 15 wi |i.-|_l..' -|iﬂ“||:-'.ml, that the infection takes pliu:l:. i thess CISEE, I.|irl}llgh tle
skin, but the B, pestis, in its passaze from the focus of its entey o the seat of
bubonie formation, does not exeite inflammation.  Beyond the possible discovery
of the point of entry of the baeillus, theretore, there i3 no external evidence of the
oecnrrence of such o bactllaey infection thrensh the skin,  Aninrecnr and Guow aed
many others, have laid down, thar the absence of lymphangitis 1s characteristic
for plague.  Obvions reasons for such a statement do not, in my mind, appear to
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be jusiified. Cases, observed by myself, in which a definite point of entry of the
B. pestis could be found, are not confirmative of snch a view, So far, my cases
showed a definite lvmphangitis previons to the ocenrrence of the bubo, v was
slight, buc if looked fur carefully, coulil not be missed.  An instance of mt:f_h has
already been given under the heading of the © Symptom Complex of Plague,

The persistent absence of anything like an acute lymphangitis in cawses of
b bonie |1]|:‘|:_rf|1e.| is, in my opinion. strong evidence against the skin inoeulation
theory of plague causation.  Further lymphangitis has been found present in the
lymphatic apparatus leading from the small intestine.  This fact is in favour of an
alimentary mode of entry of the viros,

Skin infection in plague only after some definite bresch of continuity ol the
skin has vecurred,  For instance the presence of ragueed nails, abrasions, minute
woundg are liable in plague infected areas to be infected with plague bacilli and
thereby fead to o ease of the disease.  In the absence of more definite evidence, the
r,]ue:iti::rn of skin infection in plague appears to be exaggerated.

WILLIAM HUNTER.

The Bacillus Pestis.

This organism has been subjected to so many investigations, its morphological
and enltural characteristics are so well known, that one has little to add to its story.
The characteristics of the B. pestis a2 met with in Hongkong are similar to those
found in other parts of the plague world. It has been snggested 1o me by =everal
professional gentlemen familior with plague, that the type of micro-orcanism
met with in Hongkong is in general smaller than that found in India and other
countries, [ have pail particular artention to this point. but fail to find the
slivhtest difference.  The measurement of bacteria in general is by no means lixed.
One has only to examine the morphological records of different bacterin in order
to convinee one’s self of the variations in measurement siven |}_}I‘ different anthors,
Awain it must be remembered that the B. pestis is an organism which varies
extensively in regard to its morphological appearances, and on this alone different
measurements would be obtuined at different times of examination.  In short, | zee
no reason o believe that the plague bacillus ax foumd in Hongkong differs in the
slightest degree from that found in other parts of the world.

The most typical baeilli are obtained direet from the tissues of an animal suffer-
ing from the disease. So far as my experience carrvies me, the bacilli are most
frequently found isolated in the human body ; in aminals, however, and partieularly
in the rat, the I, pestis tends to form short ehains, the individunal bacilli being

markedly bipolar.

The various forms of plague bacilli met with in enlture are similar to those
already well known.

By the majority of observers, thes: various forms of the plagne bacillus apre
regarded as Degeneration or Involution forms. That such iz the case is by no
means obvious, and umtil further rescarch has been undertaken in regard to the
involution forms of miero-organisms in general and the significance of these better
known, it would be better to reseve one’s opinion. 3o ealled involution or de-
generation types of plagne bacilli are by no means harmless.  Io fact, such forms
we know to possess considerable virulence amd are able to reproduce typical
infections.

So far | have never obzerved branching forms of the B, pestis as deseribed by
Arseecnt and Guoy, Korie and others.  Gorscanicn’s method of staining with
dilute carbol-fuchsin has produced the most uniform resolt in staining.  An
excellent method of bringing ont the bipolar appearance is that of Garvky's,
namely, the treatment of the <pecimen with & ¥ acetic acid previous to the applica-
tion 4'111 the stain.

by many obsevers, who have had considerable experience of plagne, great
weight has been laid npon the differential diagnostic significmee of the polar
atuini!rg of the I3, pl::il‘.i:.. Teo a certain extent, such o 5igniﬁ:'nnm- is Justifinble, bt
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not to the degree insisted npon by some.  The signiicance to be laid upon
the presence of bpolar and oval shaped bacteria is dependent wpon the evidence
which one has to suspeet plague.  In man the presence of such micro-organisms in
a bubonie swelling, in the blood or the sputam, during an epidemic of plague
would justify one in coneluding that the orcanisms were B. pestis.  [n the absence
of plague, however, the mere finding of such bipolar bacteria does not justiy
stch a dimgnosis.  The morphologieal appearances may be very suggestive hut
in isolated instances like this one requives further eonfirmation in the shape of
cultural and inoculation tests.

Again in man, even during a severe plague epidemic, the mieroseopic examin-
ation of blood =mears has to be undertaken with considerable care.  In the absence
of a bubo. symptoms may be present indicative of =ome infection, and a Aastily
ar n!."rl"n‘-*‘-#{l;r el Sl lﬁ.lrm way ko beawtifol 'r":.n”'j"l‘”' hiveteria, which are
mieroseopically almost identical with the teoe B, petis, yer the farther course of
the disease and the negative results obtained with earvefully taken blood smears
clearly prove the ease to be something entively different.

After the results obtained in Hongkong by Dr. Bern and others, all of which
[ have confirmed, one would require to exercise considerable caution in diagnosing
the B, pestis in any blood smear, unless the latrer be prepared very carefully,
As Dr. Bern noted in a report to the Government in 1903, beautiful bipolar
n'-"nr;.----" bacteria can be demonstroated in e Hr:fi'r'a:=l.r}r*af--.u and i vavions ofler jprarts
of the body. | have made similar preparations and have convineed myself thar it
woull be well nigh impossible in wany instances to microseopically  distinguish
such micro-orzunisms from the plague bacillus.  In the past too great weight
appears to have been laid upon the mere microscopic examination of a sinear
coloured with some simple aniline dye like methylene blue.  In fact this simple
method is regarded by many as sufficient.  As pointed ont by the various Indhan
Plague Commission, however, such a rough and ready method, applicable and
diagnostic enongli in many instances, may h-:nl one Lo very erroneous conclusions.
An 1nportant point i= noted by the Epglish Plagne Commission, namely, the
diagnosis of the presence of plagne bacilli withonr the use of other tinctorial
methods of examination sueh as the reaction to Gras's method of staining.  In
doubtful cases, and more particularly in the absence of an epidemic of plague,
such an important tinctorial rest shonld never be neclected.  As micro-orcanisms
are known whicl microscopically resemble the 15, pests, bur give a positive result
with aniline water gentian violet after treatment with iodine solution.

When one has to deal with the dingnosis of plarue in animals, the question
ol tllirl."!'um:n]-ic:'ll eXaiminalion as n Fllml!il.'!]'l.t-li_‘!' l]i:l._',frln;l.-tlit': tesh, beecomes one of gmﬂt
difficulty. In Hongkong, where thousands of dead animals are extimined for the
presence of plague bacteria, the only possible wethod of examination is the micros-
copical, and the results obtained by such a method must nor be regarded as strieily
accurate but only approximately so. [t ds mow a widely recoguised fuct that
disease in the fweer antmals is freguently evcited by wtcvo-organisms . morphologieally
almest ddentical with the B. pestis.  In particular one may mention the group
of haemorchagie and septieemie disease= which appear to be excesdingly prevalent
throughout China, especially the disenses known as cattle plague, fowl cholera and
in all probability a variety of swine plague. These diseases ave ealled forth by
bacteria which show bipolar staining even more markedly than the 3. pestis, and
the only differential point between them and the latter, is put down by some as a
question of dimension.  These hwmorrhagie septicaemic micro-organisms are said
to be smaller in size than the B, pestis.  As | have already mentioned such a
distineiive point is one upen which lictle relionez must be ]:l:n:f:rl owing to ihe
variations met with amongst bacterin when placed in different surroundings.

Again bipolar staining has been met with in the B. typhi by Gorscaticn and
wicro-oruanisms are found in ras which have s great resemblanee to the B.
pestis.  Therefore, viewing all the evidence before one, it is clear that the svstem-
atic examination of a large series of dead animals for the B, pestis by the miero-
scopiec method-is liable to lead us to fallacions results.  This circumstance has been
constantly before my mind sinee | eommeneed sach an investigation at the Govern-
ment Public Mortuary, and [ have always insisted that the results of my examina-
tions must be regarded as approximate only. It would be quite impossible to do
otherwize. The determination of the presence of plague bacilli in strictly scientific



manner in each individoal animal would necessitate numbers of assistants and
besides entail considerable expense which [ think is quite unnecessary,  During the
past year birds of various species were examined baeteriologieally and a few
returned as plague infected.  As | mentioped in my Annual Report for 1903,
it i= qoite possible that some of these were in reality eases of fowl cholera,
but in the absence of enltural and experimental tests, it was inmpossible to determine
the exact nature of the disease in each case,

Similar remarks apply to the presence of plague-like bacilli in rat=. Several
micro-organi=ms have been deseribed as oecasioning septicwmic disease in these
animalz, and their I'I'II:JI‘!FI“.}IU_E"iL':ll. appenrances are by no means unlike the B, pestis.
But as alremsdy stated, it is impossible to determine the exact nature of the baeilli
in each animal and that the vesults aimed at are merely approximate.

The difficultics of approaching the diagnosis of the presence of plague baeilli in
L~ (=] (=]
amimals 15 ;;t‘{,!ulh' enlmnes] by the t?C]H}I‘;IIH'ilt!- of S1versox and rn\-‘nﬂ]l’slnrﬂl‘itlg the
possibility of the ocenrrence of plague infection in almost every animal met with
in Hongkong.
The I5. pl.'sliz-t has mever been found to retain the stain h'!' Grias’s method,
Kirasura's observation in thi= respect would appear to be wrong.

Prerieen’s method of staining gives excellent pictures of the mucous capsule of

-
the B. pestis.  Good specimens of this covering have been olwained Trom rats,

The 15 E'H."hii&- has wever been Tl to [ossess the power of motion,

The biological charneteriztics of the 3. pestis met with in Hongkong arve
practically identical with tho=e found in other parts of the world  Haxkix's
methad of diagnosis of the plague bacillus has been foand of great value,

The 5. pestis grows excecdingly well in medin prepared with rice.  This
wonld =eem i[l:llmt‘l'.:.'rlt in t‘ug',u‘tl tor 1he diet of che native Chinese In-n-;.ul,-u LK,

WILLIAM HUNTE

]
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The Length of Life of the Bacillus Pestis.

The plagne bacillus is 0 non-gporing micro-organism, 5o far as we know, its
existence as u saprophyte must be very limited,

The experience of those who preserve living enltures of the B, pestis for any
]i:llgl]l of titne, would zhow that, under certain cirenmstances, this linited exirm-
corporeal existence is subject to variation,  Pure cultures of the 15 |estisz, pro-
tected from the deleterions action of drying, and light, and Kept in a eool place,
may remain alive for months or even years,

Scaurrze (Cent, of Bake, Bd. 29) kept the baeillus alive for 4 vears on Mag-
MoRkK's bovillon.  Gorscuvien (Zevie of Hyg, Bl 35, 19000 onnd bis cultures
still alive and viralent after seven or eight months.

OF importanee for the preseevation of the life of the plagne bacillus, is a low
temperature. iy maintaining coltnres at a temperature of 207 10 25° (. the B,
pestis may be kept alive and vienlens for an extremely longe and indefinite period
of L,

- "I-h awn resilts are conhirmative of those obtmined bv the .-|h1r.':u|_1.' Toeen tioned
mvestigators, | have kept the B pestis alive from the end of one plagoe epidemic
to the eommencement of another.  The organism grew on ordinary avar-azar and
bouillon.,  On fuid bl sermm, the leneth of lite of the haeillus woulil appear to
be long bur very mdefinite.  No alteration in the vienlenee of the orwanism las
been observed.,  Subeultures of the bacillus need wot be mmle, provide | the
growths are Ikupt at n low temperaine, Avem 1.|j|!_~_'; Lo =enceres, the leneth of life
of the vrganism depends upon certain changes in the bacterial protoplazin,

In lll‘:lﬁl_ig with caltures of the plagne bacillus it is of oreal Importance to
know what vicalenee these possess,
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The plague bacillos wonld appear to be o most variable organizm in this res-
pect.  In has been my experienee, as well as that of others, that certain strains of
The OFEAnIEI alianm their vienlence for a lome time ; nTlu:rri! however, lose this
power in a few days,

The veasons for =uch on oecorrence are not clear.  Prolbubly the circumstones
depends upon the euliare medinm, its alkalinity or ackdity, or |1_i|m] the establish-
tent of smne stamdard o rw;__rurni to mutrient media, as recommended by Evnr,
wounld, I think, obwiate many of the indefinite conclusions at present arrived at.

The long life of the B, pestis doez not obtain in natare.  Here many deleteri-
ons fuctors ave present. The presence of saprophytes, coupled with the action of heat,
cold, ehemical wind meehanical influences prevent the oreanism propagating its spe-
cies jor many generations.  This fact is of great importanee from an epidemiolo-
gical standpeint, It shows us that the specifiz germ of plague is unable o spread
over @ laree aven without the assistance of either the body af man or the tizsues of
animals ."l._‘t_"'.-l.it]. e fimitation l"'f' the -I?F:fr {:If‘ e B lf.h“'».'f.u.'. P a.ﬂ;?]-'ﬂr},ﬂl“uff" SO
ces ws that, for the dissemination of the discase, infected Reomnan Fresasa avniel sindinals,
Gl | 9 retds, ctre the :'.’rfff feaclars ad ool

WILLIAM HUKTER.

The Avenues of Infection in Plague,

Sinee the :L—t:'..'ra of the ancients who elassified the wave of infection ander
e hl'.:'Ll.Ii.I.'Ig-‘S-, tmm:rl_'l.'. contae i, al l“SI.ilnFt, aned formire, 1||G¢'|1 has Been added o
our knowledge in rezard to the habits of micro-organisms—pathogenie to man.
The lite history of these ovganisms, their biology, and signiticance in nature have
been dealt with fully by many investigators,

The portals throuah which such organisms gain an entrance into the tissue
af man and animalz, ol remaing, 20 fae as many infections disenzes are comcerned,
a dark chapter.  Despite the efforts made by epidemiolosisis amdl others to
unravel the mysteries of infection, much controversy still exists as to the particular
channels availed of by different micro-organisms in order 1o reach the tissues of
.

The avennes of mfection are any. I Propose  to consider euch of them
separately and endeavour to show how many of them arve of importance in the
dissemination of I:].'l_*_r,m:.

Amongst the Chinese, certain ideas are widely prevalent as to the propagation
of the disense,  They attach great importance 1o infected fosd.  They believe thar
diseased chickens cause plague,  Again reports cmanating from the interior of
Chiina, make mention that the discase known as Rinderpest in cattle iz often
Yol e |:||1-.|;,'ﬁ||- an onthreak of p|:tr_{nh-.

Further, moist and rainy seasons are said to be productive of severe epidemics
of the dizease. D Anexaxper BESHIE o oo interesting: n:lllm"l. an the oceurrence
of plague in Canton and the surrounding conntry, arrived at eevtain imporiane
conclusions as to the spread of the disease,  lo his opinion, rats contaminating
food, overcrowding, filth, and bad drainage are responsible for the occurrence and
persistence of plague in South China.  [le notes another important factor that
thousands of natives disembark in Hongkong daily from the various river steamers,
junks, ete, and that there is no medical supervisios or inspection of soeh individuals.
Maodern scientific prophyvlaxis includes soch o supervision and inspection amonge
rudimentary principles.

The following avenues of infection are of importanee in plague :—

1. The skin.
2. The respiratory tract.
$. The digestive tract.
1. The Skin.—The unbroken =kin offers the oreatest resistance to the pass-

age of all micro-organisms.  LEven a resistance to chemical reagents is most
pronounced.
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Inztances are known of infections matter producing discase when energetically
rubbed into the skin,  The organisms, in this way, reach the swent amd selaceons
follicles and <ubsequently wive rise to dizenze.  Such instanees, however, are rare.
So far as plague is concerned, the Austrian Plague Commission made the import-
ant statement that plagve bacilli, when eabbed oo the shaved skin of a wat or
eninen pig, always oceasions a lerhal infeetion. This method has been recommend-
l.'ﬂ as o delieae dinenostie wst, 1o my u|||i|:|i1 i, Diowever, Hlas metld rrl‘lli:tguue'-i:-i
luges much of its sirnificanee as an instance of skin infection, when we consiler
whether the shaven skin of 2uech animals i= to be resarded as 1m|rmi-:t-n. with no
solution of continuity, or, what is wore i L1-'|~. . whet h:-r the baclll e their wiay
throngh mieroscopic wounds, the pm-lu: tiom of which duri g the process ol
5]mn.-mg being almost unavoidable.  “The question a< to the pare which the <kin
-l;.i;“- as an avenne of infection in |1|:I.!_'l|4.", wen ol appear {roein my rescarches to b
{P'\‘Jfﬂ |”|“"II lill‘ljll-"‘ 1M || H § III-'Hlf" ‘le illlll'l t.illll 'IIUI:“-' |I'|.Il|ﬁ["|l. { CERERT TR iln.'!"i.ll:‘ﬂ IEI
nhll"{.eh af sueh are In:quen Iy f-;}IL|I.cwl|IIJ|“' The evidence at m:l.r efﬂ;mw-lr ferap -
erer, te o decide Jl'l.llf rerlrrm.-.ﬂ the a,rﬂn'.r-:!' rm.l-.l’uxn.rn tet the slin = the common
j;gr.‘nﬁl J'."qrrum.fe :r."r?rf: the Jrvf-.rr,.w# hariflns -i:n".cﬂu i elley inte the bady of man or
animals,  The presence of groin buboes as frequently in well booted as in bare
footed imdividualz, the IITH_’I.?I]-II"!IL‘:-TI‘IIFI.IHHII of sech bubonic swellings, ete, are
“E}[inﬁt the l,|11:m'.',,-‘ of skin mteetion.  The balk of evidenee wmgassed ln, my -
searches is amainst the cecurrence of such u mode of |rL'miuct.muui'llm dizease.
My experience leards me to the same conclusionz as drawn by Winy, who advanesd
meeh !U"m.tl I'I-I'I'}I:J'E'J'-".Ilnhl =uch a methad ol infection. ]I inlection took |Jn| e
:’_hmugh ﬂnr =k, ,n‘l]].ll‘_",'.' bialwoes lHl;{II. o e s eommon as eroin baboes, ;‘L_:;run
one would expect intense inflammation of the tissues at the point of inoenlation
similar to that found in animals. One would expect the Trequent oceurrence of
p]ﬂirlui' in bubonie form amonegst those who are 1-||||1Irr_}1 sl i w-]rm:i_.ll ||l ague work
such s the removal of infected rate, clot hing and bovschold utensils.  “These and
mny other fetors already mentioned in -:Ilﬂe.n al seetions of this researeh are
sufficiently pronounced to cast mueh suspicion apon the questionable role plaved
by the unbroken skin in nature in the production of plague,

2. The Respivatory Tract.—The introduction of the plague viras, vid the respi-
ratory traet, i= n most important made of produeton of the diseuse. Primary
|rm‘tlt:m1m' azue is produced by the so-ealled drcp-infection of Fricok.

The air eannot be regarded as dangerous.  The B, pestiz does not survive
dessieation, and [HIRSCNSCs, N Car = wee know, no permanent forms, enablinge iv Lo
continte 118 existence @s a :‘.a[ﬂe:l-h‘.h- The |r|!|1fl.l hacillus cannot exist i the
air as dust.  This staement is '!'Ililhhﬂ] En,' the pon-ocourrence of cazes of the
ligense amonost 1 hose in rh.nr;'_,r-- of iﬂ ey |:1!w|a|:-= oran 5|r.':'.i:1| |nh|g1||- work. Had
the 13, IH_!:iliH- an aerinl existence we shonld expect to fised mummerons instanees of
snch o mode of infection amonest tlsse i close contact with the disease. Furetl
sich a mode of dissemination would be further accelerated by the increased vien-
lence possessisd by sueh plagoue bacilli present in the lung fssue,  (Kowoe and
Manrixr, Dent. Med, Wochen, 1902,)

Close contacr with the disease and diveet translorence of the moist paetieles
of pestiferous sprtin are DeCCssArey for infection to take place throngh the respi-
ratory teact.  This explains the many dreadinl visitations ol the -Il-mw whieh
e Emlnt—nlh hears of, where whole families lave been exterminated in a fow
days.  i'rimary pnenmonic plague wonld o e Lo b ns common now=ma-d: avs
as former |:|. Sueh o lorm ol 1:| L2 e ilitlers entire b i the othier vavietios of the
ili=eas=e,

Primary pnenmonic plague. where present, does not, like sepiciemic 1_;]::_--.LL-
veeur broadenst over a town or city,  The cases ave at fiest localised,  The disease
shows u steady march, blottirg out of existence whale families or congreaations of
penple.

Theais form of the disense would apprear to be rare in i]ull:k:rt:;. The varie-
ties found are mostly secondary pmeamonic manifestaiions oceurving us comlica-
tionz of ondinary :-I‘]JIII:"I'II]IE plague.  Details in regard to these forms of disense
bhave .t]l‘L"lfIF |:Hh|'|| -:':1. en pder the * Post-tortem A s of |‘1:J_f_f|:u, i

3. The Pigestive Tract.—"The intestinal canmal is the starting point of a larae

number of nente infections diseases,  That pl:lgllr shonld be ineluded m the list of
such discases has been the subjeet of much varied disenzsion.  The majority of



those =pecially « -ngn-ml in plugne work in Indin and elsewherce apposes the view

that the disense is of alimentary origin.  The evidence upon 'L'-'irlu.lh such opposi-
tion is based is by no means obvious. My veseaveles wanfid appests vilesgile fa
|'|‘IH' .I:.'lr”l.l'fl‘l'l'l'ul'l r.r rrlml'lf aF Eniest i.l.li},.lmh!ﬂ.- I,rr.u'f‘." 'Fn .I'fu' Frmhuﬂuﬂ ii,f J'"u* nrr'u".:f'ﬂp .*.lnd
FTET Fw ws af ey i rrj' the 11 Ifr-l'J-F-l'J- tnder e -l"mrh,.', anil thie 'rrmlllt'l-; HL|MREL which this
conclusion is based are the followi ing :—

i1.} The symptom= eomplained of by plague patients during rhe earliest
stages of the disease are referrable o the mastro-intestinal troct.
Diarchea and vomiting are frequently the first signs of the
dlizense.

(2.) The gastro-intestinal manifestations ave fregquently—if not in most
instanees—well marked previous to the appearance of snvthing
like o peripheral bubo or secondary pnenmonia.

{3.] Thise neeative rezults obtained were after o most careful |:Il1‘|1li|"_'|.' and
examination as to the question of skin inocalation of the viros.

() The presenee of gastro-intestinal  svmptoms in plagoe infieted
individoual= 1o whom a delinine focos of =kin 'L1||:[:|i'||L-!':|I:'t|:J-I1 of the
plague vinis was present.

{51 The concdition found in the gastro-intestinal tract and neighbone-
hood on post-mortem examination is strongly  sngae estive of
alimentauy ineorporation of the B pestis.  For details, ride the
* Results of Post-mortem Examination,

(6.) The B. pestiz is present in hoards in the ficeez of man and animals
sulfering from plagoe,

(7.) The 15 pestis may be demonstrated in large nembers in the mucons
membrane and other conis of the =t =intestinal gut.

(5.5 The B. pestis may reach the =mall intestine by way of the month
without muoeh chance of i injury.  The lieillns is -.‘::.p:ﬂ.:l-_ of resist-
ing 1he action of dilute acids for an fpprec cinble length of time.
T| w amonnt of aeid, » um-l_!., hadecch!orie aeil, jipesent ab any
time in o noemal stonmeh, 2 abowt 000297 The 1. pestis wonlid
appear o be able to withstand the action of such = 1|1|..mr.ln' af
acicl,  Wirrs states thas |l|'|.u e bacilli live for 2 t|‘|".':- in -lﬂ of
hydrochlorie aeid.  The German Plague Commission found that
pruare cultures of plague baeilli were killed by ihe action of 1 in
1000 solution of hydrochlovie acid only after hall an hour.
Graxa and Gosto state that 1 in 100 ||:.1|||H.,E||:rr|:' aeicl kills the
B. pestis in one hoor and @005 3 solution of the acill only after
si% linnrs,

The B. pustis is evidently hit'e affected by the @astrie juice.

L T :::|I1|:¢l1l;:'i1'u| changes foamal i tlee sl lery are :i-llm'i"itl'l-'li.' all
almentary contraction of the disease.  The general enlary rement
amd wdemna of and hwanorehagic l."-«.lr‘l'l-':l.z-‘l-llnll into and 1Il'ullm|
the mesentens ].}ul'ui:.uln _-_-].ut spnice of enormons
mitnhers of plazae laeilli in such I'chc'i 5'i1lll.':l]'-.' lor such o mode of
intecduetion of the viros,

(10, Experimental evidenee in animals vields eonstant positive results,
s, towls, .-IIT.'E"il. monkevs, ere,, i fial on Ill:l:'_'lil‘ infoered material
contrmer the disease with certainey,

(11.} Infection per os i aerne 1= the o=t certain means of pro i

{11.) Infection | n plagne is the wmost certain means of produetion
ol the dizense in animals.

(12.) The post-mortem appearances found i artilicially infe ol '|1|JIII'1]:-
are strongly in fuvonr of an alimentary mo le of infection,

(13,3 The B. pestiz is fonnd in grear nimbers 1n the faces of animals
suffering from plague.

{103 The rat 15 anfecned [Her o= Thiz i= the usaal mmde of infection
in this animal.

i15.) Food and articles of dist have been found infected with the 15
pestis.  ( Vide = Food in relation to the Spread of Plague.™)
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(1G.} Vermin such asz Hies, f,::rr_',lt!"nn.r:i'lt?!c, beetles, ants, rats, miee, ete,
may barbour plague bacilli and convey the virus to food used
by man or animals.  These animals have been found to contain
plague bacilli.  ( Vide * Results of Examination of Insects lor
Plague. ™)

(17.) Certaln experiments with cockroaches furnish strong evidence in
favour of plague infected food as a method of sprend of the disease.
{ Viele * Pound’s Experiments and own Resulis under Insects in
relation 1o Plague.™ )

(18.) "The resultz obitained witly flics inlected with plagoe baei
“ [tesults on Suzar.™)

(19.) The long length of hife of the plague bacillus which is possible on
differcnt  fruits and |-|':!-|mrml Finls,

(20h.) The stropg evidenee that articles of diet, eooking utensils, aml
water, may become contaminated by man himself, either through
infected fingers, clothing, ete.

i, ( Vide

(21.3 The dancer attached to latent enses mast be borne in mind,
(22.) The evidence brovweht forwaed by Wi, Jasses, Bereen, eie.

WILLIAM RHUXNTIENR.

The Paths of Elimination of the Bacillus Pestis.

A knowledge of the paths of climination of the Bacillus pestis from the
bodies of |nl;|gm_¢ Ir:l[!il;l.l[.'i and animals 1= ol the ||i_-_:!w.-:1. '|J|||JurI:|:||_1- {rom o |1-r-|=-[l-|'|.1.'|:n.,'-
tic point of view.

In plague, no watter what vaviety of the diseuse is present. the cavsal arents
are seattered browdeast by those iofeeted.

In primary pneamonic plague, the sputwm, whieh is sbundant, is stinply
teeming with an extremely virulent rag: of plague bacill,

In septiciemie plovue, with s complications  of babonie formation or secand-

u B
ary lung lesions, thie exerctions and 2ecrciions represent extrenely potent sources
of the spread of the infection,

In deaiing therefore with the disease from o prophylactic point of view, it is
of the highest importance to be au e with those channels thiroash whicl the cansal
ament leaves the bodies of the infected.

Such an elimination of the plague viens may be oceasioned by two ways —
. Directly l]i-sr.ll;lt‘;_',l-l leom o foeus of the disense,

1
¥, Discl Iill"',.:"l‘ll ti
eRCIEDn:.

ougl the blood  with  the normal secretions and

i .fj'l-l il f:?ﬂn;-rrrﬂr-r-ir.—I"lll' sl 1o occur i 1E Decessaey for the loens ol the
diseage to be in direct comuinication with the onter we weled,

T he opinion is widely diffused that eases of hubonie plague are nor danser-
(RIS Tll{_\' are not seliees of infection. '....-Hllﬁl;_'lllll"flul',.' anpch ea=es 1-..-;_;1|!.||-n||[
come under this heading, Do my opinion, however, such varietics of the disease are
merely manilestations of a cencral sepriciemie disease.  This by 20, all secre-
tions aml exeretions from patients suffering (P septicasmic plague, muost be
looked Lo s I:u:mihhr sonrees of infection,  Divect elimination of the 15, EJ(-_.;,LE,;
would appenr 1o be possible throngeh the following ehannels -

I. Thrnll_f_n,rh 1l "“""i"i ey vl
e 'I‘]II:‘{III':_'.II thine Binsees,

. Throngh the urine.

4. Throwgh discharging lnboes.

5,

Oiher possible channels of elimination are possible, but are not w be ineladed
under dircer elimination.
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(1.) Thraugh ke rvespiratory channels.—In  cuses of primary pneumonie
plague, such o maode of elimination i= of the highest importance. Hoards of
plague bucilli are expired or expectorated by such patients, and the spread of in-
fection may be oceasioned either direetly by o called drop infeetion, or indivectly
through other channelz.  The question of communieation of plague infection by
this means has already been dealt with in another zection of this research. In
cazes of complicating eonsolidation of the lung in septiciemic plague. the sputum
is also found teeming with plague bacilli  Whether the baeilli eontained in such
a spetum would effeer an equally great chance of infection i= a matter of doubt.

Amin in cazes of ordinary septicemic plagsue apart from fung complications,

there iz renson to believe that oceasionally plagne lacilli may reach the outer
world throngh such a channel as the sputum,

[t would be advizable to regard all saliva amd sputum of plague patients as
sources of areat dunzer.

In eases of plague, the disinfection of all matter diselinrged per os, onght to
b o matter of ordinary routine, -

(2.3 Throwgh the foces.— In animals suffering from plague, the type of dizsease
ig septicmrmie, aod the disorder is called forth with the sreatest of certainty through
the e tro-intestinal teact,  The 15, |J1.':.-=Iih in anieals = more o less l:l‘Jllt-t:'ll!tIf
funnd in the foees,  In the rat, this is especially the case,

In man, there 15 mnch evidence in favour of an alimentary incorporation of
plague infection,  The symptoms presented during life, conpled with the patholo-
aical changes mer with post-mortem and the haeteriologieal demonstration of the
presence of plague bacilli in the ficees during life and the intestine afrer death, are
much in favour of the gastro-intestinal tract being ac least one of the prineipal
foci of entrance of the B. pestis into the tissues of man Tlee presenee of diarehaa.
constituting the evacuation from the bowel of considerable quantities of finid or
semi-fuid material, is an clement of great damger. The comldition is analorons to
that found during the first half of an attack of enteric fover. X

Again the vomit must be treated with suspicion.  Plague baeilli have been
found in these discharees from the stomach. Wity aml other writers make men-
tion of the presence of the B. pestis in this fluid,

Like the s|LLenn, theretine, all lli-r]l:ll';_-':r-t {roin tlie irast Fo-intestinal fract,
uu;_f]H to be ZVRL ‘Iill-illil':l”_'l.' disinfected, as these comstitute clements f-:lt"uhl'l-l.l;_': the
hl_ll'l:":lll :I-F tlue 1III:'11"!1-G1.!,

(a0 Thesugh the weine — This meode of elimination would perliaps come bet-
rer under mdireer methods of the lli:ir.ll:u',l_!’:- of el fmfection That |;||:,1;::,m baeilli
are frequent contents of the urine has heen firnmly established.  The condirion is
similar to that foowd in ryphoid fever and other diseases. e is doubtful in such
|15 tllih_‘_{ H B | r}'p'!c'ui |||u;_-:'|l=- beterinrin 1= ever fownd. l'l‘nh{ﬂll}' HE t:.'-»:plﬂl'mlinu
similar wo that which obitains lor the occurrence of typhoid bacteriuria is applicable
to plazue, numely, the passage of stray plague baeilli throegh the tubules of the
kidney and their appesrance in the wrice. It is known that the B pestis resists
the action of minute traces of acid for some considerable time, The wrine of
plazue patients onght to ke disinfected in all cases.

I:-i_} ?:ﬁ}'r:rr_-;.ﬁ rfr'.w'.ﬁr’n'lr,p.r'.l.r._r; fiebocs.—1t 12 gl'l:]l"l'it"_".' believed thar the NOunser
the bubo, the purer the enlture of the B, pestis foumd therein,  Secondary
infection of sucl bubonie swellings soon ocenrs. How soom, is difficult to sy,
and fikewise, the trae explanation of the elfect of the micro-oreanismal association,
namely, plagoe bacilli plus pyozenic baeteria, is difficalt to give, It is well known
that the burer zrow luxurianily to the extermivation of the former, and that in
well marked suppurating plazue biuboes, pl:‘lglll: bacilli arve diffiealt to find.

It would be intercsting o determine, how fur these secondary infecting or-
wanisms oo in the production of the typieal plague bubo with its spreading and
tur reaching haaworehagic extravasation.

In general terms, it may be stated, that secomdary infeetion with pyogenic
bacteria oceurs during the earliest stages of bubonic formation.  The B. pestis is
abundant during the first stages of the bubo, During the later stages, the B
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plﬂtim is absent or ot least difficult (o iml. T have never ot Leen able 1o malke
cultures direct from suchi buboes, even although these were just developing.
Notwithstanding the wimost precoutions, cocei were alwayvs found present, and the
presence of these were even found in microseopic preparat W= ol =mear= of the
bubo, stained by Geam’s wethod,  In urur]n-.mn_ my experience leads e to believe
that the puriform discharge from a suppurating bl is not danzeroins =0 fiar as
plague infection is concerned,

1. fwdivect Elimisation—In order for such a process 1o take place, foro
eirmrel ilaies  weestsl F&'_f-r!{ﬁﬂr'{.lr. fu e I;fr.w!', the el I TR T T fov paresenrt g the
Woad streans, ond in the soovwnd, these qermes must porss e baesiees sel oup by the
.uH':'.c'.h'u_rj epitheiinm,  In my Efr IR, the (st of these conditions is fuldlled in
the ease of plague, It is in realite a septicemic disorder, The B pestiz is fund in
the reneral cicenlation and wnltiplies therve,

The fare awaiting the baeilll e the blood is of a varicd natore,  The bae-
tericidal action of the blood irzelf acconnts G the death of a few baeilli. Others
meet their end in the spleen amd bone marrow.  The pathologienl condition of the
blood is of great irerest in plagne. There wounld appenr 1o be little known in
regand (o 1is conditions in such a disease. Several interesting pointz have been
observed Ly myself in regard to plague blood, but T do net venture to furnish
details at present owing 1o the incompleteness of my resulrs,

In regard to the part played by the varions seeretions and exeretions, one
may say the following. The kidoeys, under physiological eirenmstanees, do not
eliminate micro-organizms (Wysso-gowrrsen).  In plague, the kiduevs almost
always participate in the geaeral pathological process.  Albumin is present in the
uring, and there is every reason 1o believe agne baeilli ave actively elimin-
ated in the wrine.

Just as in other disvases, the eondition of the urine, and other exerctions are
of wrent importance in regard to their infectivity - in convaleseent cases of plague
and in latent eases of the disease.  In typhoid and many other infections disenses,
the causal agents are known to havbow: in the |1r|-;l:,.l' i considerable |H_-1'1'n|!.=a of
time. They vavely reinfect an individual who havbonres them, bt are of sufii-
cient virnlenee 1o oecasion widespread infection.

In |.1:1;_ru|-, the snme methed obtains iu:laral't:muu. sneh baeilli ave either con-
r-l'ulil|_‘|.' ol |l£'riflt|id':1]!1' dhi=chn I';_-'i‘] from the hﬁri_".' atd nnless dest I'l!}'l:'-i conELinte
fresh foci of infection,

The question in resard to latent cases in plague s of equally crear signifi-
e, T]l.ll btency in infections disease 13 an iprortant factor in il]lllu—lltrhlg
the principles of ||rn|-h‘..‘|'1'~'.l- is becoming more and more recognised dailv. | see
iir .r..-:l.'-au.u fiv ofpeht the eearrenee af .FrIF-HF fr.lrriyrr: fn mran,  Lhe I'uhru“q‘huﬂ of
Gorscurton, Breeer amd many others ave a sulficient guarantes of its frequent
pecarpenee  f o convineed of 2 prescuce dimengsl ks, M:m}-‘ istanees of suel
in rats have come belore my notiee,

Latent plagne in rars wonkl appear to e an important factor in cecard 1o
the bridging over of plague epilemies in rats and man,

I have wo data of Yy own i regard to the elimmation of the 15, [resti=
T|'|t‘1'|l.1"|! the ather secretion= of the hnl]'.' £.0f., I‘III" ﬁ:l.|i'l-".'ll‘.'-'., |=|:'a'_\.'|n::|, IIrIIL'-'I.-IIHI]:
or sehaceous alands, e,

WILLIAM HUXTER

The Significance of Air as a Carrier of Plague Infection.

The ail-r_l_rnifirmu-q- of air 1o the :'-|1-r1-.'|-| of infections diseases s been l|:u|'u||g||]_\;
investigated by Frocan and his school. Tt has been demonsteased that the trans-
mission of disease by such o means must be oceasioned by one of 1wo methodls :—

(L.} Iig.' iligst.
(2.} "_'!,.' s il el llﬁlil tnfecton.



T he lr.il’l ]:]'n.e-l h\' air in the dissemination of infective dizeazes iz L'l[-!“_,udgna
upon the v nn-,uﬁc-ul by the cansal agents of these diseases,  [f the exciting
agent be eapable of an extracorporeal or -='l|n'n]r||1.l||.. existence. air will obtain an
|L|||mIIJtZ|I |J'|.4IU‘ amonust the methads of :*ph.m;i of sueh an inlection. O the
nther band, and thiz = oroe of the tl'llil'}l‘il'l.' of indections diseases, =hould the
]J.A[JIi:I"LJ]EL' baeteria be obligately parazitie or faenleatively s |.|||1;p|':'|.'|:14;, the chances
are against the air playing an |||t|i||r'[ ant role in the spread of sueli dispases,

I'he latter 1= trae of pl.--';lm. The I3, |u':-=[iﬂ. thrives best in contuet wich Iiﬁn.g
tissues, Ui reaching the external air it meets with many harmful inflaences.
These e ler 10 mnoenonz or canse 1= deach.

Tk }ernr'lfril'rl'.-f_ll." l!j'l Heer fraemsniirssiom of Jn"rqa;rrr- f.r{.l‘e-'q'."{-nh F.":r':.lrfy."r it My hie .url.'g.sﬁ'ﬂ'd

e ers denii i,

The spread of plague by so called -fru‘.i ifection, lowever, i of great im-
portance,  Lhis rnﬂhmi of eomvevinee of infective viri, has been the subject
ol thorenzly isvestiration h'n.' Friicos and his pupils, and itx sioenificance as a
Gl of 1]h- spreard --i ]mlnu_:‘rumc micro-organisms has becomne wrﬂvi} recornized
|]:n||1ﬂ I bye st firay yearz,

By drop infeetion, we mean, the direct convevance ol infeetive viri from one
prerson to another by means ol microseope |m1'll~:.lwl al sputum.  Such particles
oo sputim e Wi 1*11. diffu=ed inte the external air :Inrmtr the acts of a..|ﬂ-ukmir
congling, or sneezing, ete. I thi- way, it is possible & agne bacilll in the
sprtim of plague inteeted individuals 10 be scattered brondenst into the: surreand:
ing atmosphere, the iolected particles probably being inhaled by persons in the

imnedinte neighbourhood,  Toomwust be borne in wind that such a spread of

infection does not ke I’ doese ik any ¢ nstderabile distanes,  Actunl eontact or elose
association with such irl.lﬂ'rh' il‘.‘l[ll"]lth woald g P hecessary in order lor the
oeenrrence of infection,

i I,h!r.rlrﬂir*. the part played by drop dngection iz finted almost entively fo cases
of primary pocwmonic plogue.  In this type of the discase the bacilli ejecred with
the sputum are said f0 possess high desrees of vicolenee,  Considerable risk,
therefore, 1= run by medical men, nurses, anel artencdants on such cases, wpwi.lflv
=0 shionlid they be n close association with ;-m:ulnmm: plague patients at o time
during which any sudden respiratory effort s male.

The actual apoinm isell, does net appear o possess any terrors,  The enl-
lected =it un i= ol no s el l]:ltlg'l'l‘ than any of the other infeeted secretions or
BRCIE e,

The sputum in cages of =0 ealled secondary prenmenia in septiciemic plague,
is also dangerons, but less so apparently than that ejected by patients suffering
from privary poemmonic plagne.

[ crdinary eazes of seplicemie plagae, with or without buaboenie Bwmmations

drop infection 2 of no importane,

The Listory of plague epidemics in recent years appears to pelesate to air
infeetion in weneral Do iMporiGT part in the #E'I'I'l.'-il'l of 1 dizenze. o the
seconnts of plague in India we find mention mede by the members of the Austrian,
German, awl Enelish Commissions, ere,, of the apparent immunicy of atiendants in
plague hiospitals.

MiiLnenr of the Austrian ]’J.l"m- Commis=ion, state thnt daeine the 1‘]51-|1-||1I-E
1 |um|i:.|_1 postie ol the atremsdants contrcbed |r-:lf_=,'Ll=!'. ||H.'_'g.' Wt Elll.at.ltllif m
close contact with all types of the disease, they nursad the eases, eleansed them,
removed the spntam, foeces, and otlier exevets, wished the elothing aml Dedding,
vet not a single instanee of plague cecurred nmongse them,

_.'I”_r,-li” e :1I:Ij['r'|'lll,_'_l.' ol themm were bavefoored, and rr1~{|llt?I|T|\' had abrasions
on their feer.  Further. medical officers in charee of plague hospirals do not
contract the disease,  Again, patients presenting indefiner svmptoms are frequent-
Iy sent 1o Hospiral for observation.  They are soon diagnosel a< ordinary pneu-
wonia, walaria, ete., and treated aecordingly.  Sneli patients frequently have to e

b oa bed alongside o pronouneed ease of |-l.wue The ward mav be full of other

S
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plague cases. There are few if any anthentie instances where the disease has been
communicated to such patients afier their admission into the ward of a plague
hospital.

The experience in Hongkong is the same.  Winm reported the rareness of
the disease amongst those engaged by the Sanitary  Authorities to earry ont the
removal of plague cases and the disinfection of plague infected houses,

I have also observed the relative insuseeptibility of the atendants on plague
cases in the Kennedy Town Infectious Diseases Hospital,

[n wards full of plague eases of all types of the diseaze, the air, if it were a
fertile oronnd for the dissemination of the infecting attendants, medical men, ete.,
who, beyond washing their hands in dilote Jeye's lluid, take practically no other

precaution.

The report of ihe varions Commissions, and in particular the Indian Plague
Commission, are strongly against the air as n spreader of plague infection.

They state:  Plague does not spread in a bospitad. 1t has been stated in Fndia
that the ward of « plague hospitel is one of the sofest places during an epademic.

Again plague patients have been treated saceessfully in well ventilbated  vooms
of their own residences without any extension of the discase to the other in-
mates of the honse.

The importance of the spread of plague by air is apparently insignificant.

That such a thing does ocenr is true. Generally speaking, primary poewmonic
plague is mainly spread by drop infection,  Septizmemic plaguae iz in all probability
rarely spread by dust or air.

Pnenmonie plague eases ouzhe o be strictly isolated.  Septicemic plague
cases may be isolated, provided there exists a well equipped Inteetions [Diseases
Hospital.

The reports made by Tuomrsox on the treatment of plague in Syduey are
confirmative of the foregoing., In hospitals in the tropics, there woull appear to
be little chance ol the spread of a disease like plague throngh the air.  With apen
doors and windows, ete,, the chances of such a made of infection are reduced toa
minimum. In soch free air there i2 an enormous dilation of the infeetions
material and thi= is supplemented by air currentz producing energetic mixing and
rapid transport of pathogenie germs,

Further, pathogenie bacteria soon disappear from the air. They adhere to
Hoors, walls, vrees, ete,, and die a3 the result of varions well known extraneons
and deleterions infuences,

Even althongh these germs are in the vicinity of man, they can rarely be
inspired by him owing to the weak suction power of his inspiratory stream, com-
pared with the muoch greater velocity of the wind-driven infectious material.

Until quite recently our ideas in regard to the bacterial eontent of the air,
and its role in infection, were much exagserated.

Recent investigations, particularly those made by Frtger's school, have
elarificd our niliniu:n: in n:;-_-:nﬂ to this mediom and eonsiderably redueed the
importance of air as o medium of infection,

WILLIAM HUNTER.

Water and Water Supplies in Plague.

Plagpue swanld appear wot to be spread by water.  Opinions are widely diverzent
as to the length of life of the B. pestis in water.

In ordinary tap water, I have kept the organism alive for 15 days at the
room temperature during the eool season of the year.

In distilled water, which in itsell is bactericidal, it dies in about 3 days.



Its lengih of life in sea water would u||1peur to be longer.  This may be due to
the presence of quantities of sodiom ehloride. Wunre and Bovrge found it alive
in sea water alter 47 days.

After viewing all the evidence available in regard to the presence of plague
hacilli in water, one may conclude that the chances are against such a mode of
inlectivn,  The =triet :a|.1|:1-|'5."l51[m of water Sll]l'r!il‘:.i'- and the recommendations of
the Veniee Conference in vegard to water tanks on ships, eic.. in the presenee of
infection, mnst be attended to, but tlere s no Ilt'-'m‘:mil}' 10 llurjh the |;ur1,:1.'1;lt'|[.i'l."e
measures further than the general principles underlving the continual preservation
ol o= '|'|'|1| of '_;uﬂl:i Ililtith‘ Wikl e,

Awonzst the native population, water used for potable purposes iay become
contaminated, and wells, cte,, may become dangerous for the time being through
the infeetion of the water with fieces and urine,

Instances of this sre only exceptional. The 1. pestis and its relation to
water wonld not appear to have the sane significance as in the cases of the
Bacillus typhosus and the Yibrio eholera,

WILLIAM HUNTER.

The Chances of Infection from Plague Corpses.

In almost every country where plagne 18 rampant, the question bas arisen as
to the dizposal of the bodies of individonls and animals dead from the disease.

The J;.]:.}n.i_nn i= '.vi||e|_'.,' diffused amonest the '|.'|'ll_".'_. anid even AIGONY 3 certin
class of physicians, that siuch plagne corpses are sonrees of ereat danger, and that
special precautions ouzht ro be taken to insare the renersl public against any
chanee of infection from such a souree.  Such a general expression of opinion, 18
aiven even ot the present day.

[ many countries where plague is endemic, one finds isolated aress of gronnd
set apart for the reception of every pligue corpse.  Such is designated *The
Plague { emetery.

These views have been handed down to ns by our fovefatiers.  They stll
hold swav in the minds of those in authority, They must be relegated to the
iu|':r—|.|::|.L't|:|'i:r::1_!i4,-111 ers of o kn-nk‘lmig.' ol infeetions diseasos. 0 time 1ilu'i|15_[_ whiuh!
|,rn,.;[i¢;.llll:,' no proof was available as o the exact meaning ol the tern iofection,
e arents ol tafeetion wnd the different modes of disscmination of infection,

Wirh a possession of the knowledge of many of the ezl azenis of specilic
infections diseases, many of the parrow minded and dogmatic principles of pro-
phylaxis of olid o rime, have disappeared.  We are ina mach better position tocliny
to assert, what is aml what i not daisgerons to pablic health,

I the case of plagne corpses, man o animal, all the evilence available, and
aueh s holiy, shows that peoperly buvied plague corpses are in no degres more
dangeron~ than ciher dead hudies,

I fact special plague cemeterics, from a health point of view, are of no value,

such o siatement is made upon fets ascertained by direct observation and
ex periment.

Pligue Lacilli have an extremely imited existence in the dewd by, [t
st be remembore | that this organizm, so far as we know, posseszes no means of
preserving it= species for an indefinite lensth of time oneside the living tis=ues of

auimal=. We know of wo pmlonged saprophytic existence of the B.

(FETH AR IR EL
[I-:'J-llﬁ.

The behaviour of the plagne bacillus in a plague corpseis som thing after the
fool Dewan Thae .

Diaring the fivst twentv-four hooa=s after death the 15, pestis maltiplies rapudly.
Subsequent to this period and the death of all the organs and fissaes, the organism
becimmes le-= numersms, lost in the colossal growth of the numerous saprophytes,
present in all dead bodies, and rapidly dies.
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The longest time on record for the persistence of the B, pestis in o dead body
is 30 days ( Yorore, Cent. f. Bakt., 1895).

It is extremely prabable, however, that in most eases, the bacilli are dead long
before this time, The observations have usually been on the dead  bodies of small
animals, eg., Guinea pigs. In the human body, the chances are that the plague
bacillus would survive for a much shorter period of time.

Further, a good deal depemds upon the general nourishment ol the body.
Plague corpses do not usually present mueh abnormal in this respect,  Climatie
influcnces also affect the life of the B, pestis.  In a semi-tropical climate, like that
of Hongkong, where decomposition is usually so rapid, plague bacilli must gquickly
1_'|i5:|p]1|3::r, or be repdered 1oert within a few c]:::.'s. alter the desth of the individeal,

Again, plague bacilli bave never been fouwnd in the earth surronmding coflins
containing plague eorpses.  This is important when we remember that the length
of lile the I3, ||1'.~1't'l=-: in -H‘-'lill:lr_\‘ carth reay b sonsiderable,  Grapiy | Cent, T,
Bake., 1598 found the organism alive after one 1o two months.

WILLIAM HUNTEIL.

The Spread of Plague Infection by Insects.

The spread of baeierial infection in general by inseets lns boen the subject of
widespread discussion within the past few years. This i= due mminly o the
possibility which bas arisen 1o regard to the wode of nfection in plague and the
peossilile ﬁlu'::.'nl of the disease by such means,

The spread of infvetion by iuseets is by no means & new sobject. e has

been disenssed for ages.  So fr as plague is concerned, history zopplies us with
very early reconds of its supposed spread by way of inscets,

In the year 1448 Bishop hkxup of Aarhus voted * that the first sign of the
approach of plazue iz a change in the weather with cxeessive fog and wain amd the
appearanee of large numbers of flies.”

This chservation seems to have been foreotten becanse, until fuits n:m'::lltl_'f
the role played by insects in the spread of plague or even other infections disenses,
wis |m!abil*1] Ve as |:I1i1||[|¢r|'l:|rll aned undeserving of seientific investigation.

During recent years, however, qoite 2 revival ol the old docivine bas raken
place, and numerous contribmtions lave been made to seientifie literature in resand
to this subject.

The literature is so volmminos, Gaementaey and  sentere D that it lias ”“|}=
been after careful and prolongel searching, that anyrhing like 0 comprehensive
review of the present staie of vnr knowledge, s been possible.

[t has seemed probable to many inve-tigators that inscets do play an impor-
tant part in the sprowd of infection.  In certain discases, there is 0 doubt of the
fact. One has only 1o live 1o o conntry which is walarious to swisfy one's sell as
[{F] lhl:: I'I':Il.-l_': ||].:|}'|,*l.|. .E:ll'.' t-]ll.'-il' ||-uri1.i|ll.":'l His :I|l=~l|lillllll:*.- [1H Illl.!]:.'_ the .'-‘n.,.'l"j;!h' '-rl-ii-l'l.'liilllif]l!'\-.

The East iy s verardod as the ?:b.mlin_'_: grnmul in chief of all sores of i seet
life sndd sl iz rampant in Chisa,  O'pportunities are afforded s the fir Ease for
the study of snch species, amd in a place like Hongkong, wo beuer eliunces counld
be offered to establish or disestablish the doctrine of the inseet spread of plague.
Leaving the subject of plague for the present, il seems necessary, in order 1o ;_-:_-l-:mlp
the subject under consideration, to consider certain poines. Summing up the
means at the disposal of inscets for the transmission of an infeeti s viens, we
arrive at the following (—

L.—The laectors wecessary for the infection of the inseet
(@) The deposition of germs on the sarfwe of the inseet,
(h) The introduetion of viri into the intestine ol insects,
(e.) The virulenee of the virns infecting the inseer,
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I1.—T'he mechanism of the infection.

(.} Im suctorial insects.

(5.} In non-suctorial insects,
HT.—The relations betweens insect HEH:’C'.HJH and animal :1.|1¢r:i{1.5.
I¥.— The relation between infected clothing and suetorial insects,
V.—The infection of food, ete., by insects.

{. The rachorz necessary for infection of nsects,

If an insect comes into contact with micro-organisms of an infections nature,
the latter may be {|L|umltud cither on the surface of the body of the inseet, o.q., the
feet, wings, ete., or in the alimentary canal of the insect.

(a.) Dleposition of germs on the surface of the insect.

It must be admitted that sueh o deposition is an every day ocenrrcnce.  The
biodies and JIHHIHE wre= of inseet= are coversd with by ll..1.l:'|"|*| of ..|H kinds. the nature
of the latter being dependent upon the surroundings.  Under ordinary conditions
and in the sbsence of infections diseases, the ocenrrence of such micro-orsanismns
on the body surfaces of flies, ete., is of no great practieal importance.

It is only when we have to deal with diseases known to be caused by [m*lu:*

genic bacteria and to which werms, insects may have aceess, that the question be-
comes one of great epide nunl-::--flml importance.

Quite a number of researches have been published dealing with rhe presence
ol pathogenic bacteria on the body surface of insects.

Cholera vibriog bhave been fonmd }’."- Sivsoxns on Hies fi'un!mlh f. B:lk!’-,
Bid. IV), anthrax bacilli by Hvim on varions insects (Compt. rend, No, 3. 1894).
and Provst and Yeesin have made similar observations {Hullet, de "Aead, de
Meédicine, 1894).

During the epidemic of plague in 1903, I had the opportunity of examining a
large number of flics. At the Public I|||I|.H'tl|.y.|:'1, flies were o great pest during the
summer monthz. A similar condition of affairs was found in the Kennedy ann
Infections Diseases Hospital,  The flies from both places were frequently examined
bae mrlulmilmllf for plague bacilli. From the attached table, it is seen that at
least 75% of such examined showed the presence of plague bacilli. The presenee
of Ih! e bacilli on the bodies of the flies did nor appear o affect their life,  There
was no increnged deatl-rate anonZse flie= l!llt‘i.llg' the f:lliill."llliu of |]|:l;__{llf:.

I he baeteriological examination of these insects was eondueted in the follow-
in;_r way, The fHlics on lnrin_-_:' ::;m_l_;hl; were souked in sterile novmal saline or in
bouillon.  From this plate eoltivations were made.  The results were usually
verified by animal experiment.  Again, in other cases the flies were broken up in
similar solutions and the routine methods procesded with. The results obtained
after washing the body surface of the iy were only occasionally positive.  Those
obtained from the croshed insect were highly satisfacrory. Ope most remenmber
that it iz possible to obtnin a negative result from the washings of the body
surface, but o positive result from the contents of the alimentary canal and wice
Persd.

Further, it is also pmhuhlu that fies may convey |ﬂ:|gu-e baeilli on their backs
80 b0 A ak for some considerable distanec.

Small picees of sugar, previously rested fm the presence of plague bacilli,
introduced into sterilised test tubes ‘comtaining plague infected flies, have been
found to contain plagne bacilli when tested Px]wnmcnm'll}*

This iz a most important observation from a domestic point of view, L:-ipr.‘t.m"v
during plague epidemics.

I cannot confirm the statement« of Nurrant (Centealb. £ Bakt. Bd. 22) and
Yersix (Anpal. Pasteur. Tome 8, 1894) thar flies die <oon when infeeted with
plague baeilli. A= has been already mentioned, T have never seen an inereased
death rate amongst these insects during plague seasons.
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Again, mosquitoes of the Culex variety have been examined for plague
baeilli but always with a negative result.

Pediculi of several species also gave negative results,

Bugs, on the other hand, [ have found, secording o the methods already
deseribed, 1o harbour plagne bacilli oo the surface of their bodies.  Cockronches
(Blatta orientalis} also preserve plague bacilli on their body surfices.  This again
is important, as the disgosting insect is fouwd in large nnmbers, espeeially in store
rooms and eupboards.  About the sne time as | was carrving on my experi-
ments, similae observationz were being mimde i the Health Departinent of Bris-
bane by Mr. C.J. Pousp.  Extremely strong evidence is brought forward in
favour of the role pliyed by cockronches in the transmission of plague.  The
I'{:.Ilnwing was noterd h]," Mr, Povsre, “In o romn H|H.'L'i:l.“}" stk et for km-p'mg
all inoeulnted animals were two large stands with wide shelves on which long
lead linesd trays about two inches deep, nd containing earbolie acid, were placed.
Standiing in these trays and swrrounded by the carbolie acid solution were various
strony wlags jars containing experimental animnls,  Each jar contained only one
animal—n Guinea pig, vat or monse,  The jars were covered with a mosquito prool
fine wire ganze lid.  Un one vecasion a healthy Guinea pig, that was being kepe as
1 control for certain experiments, suddenly became sick and afier theee days it died.
Post-miortem and bacteriolozieal examination proved that this Guinea pig lawl
died from a generalised form of plague, but ne lesion was found o indicae that i
hiadd been infeeted throwgh the skin, A eareful examination revealed the fact that
in the zine binding of the wire eover there were several very young eoekroaches.
I'hese were |rl1:l|\]:I|:|.' 1!1'!1:"”:!'1"'. e exannnation ol the covers of the other
adljoiniees j:n"s. More Youne eonckroelv: were dizeoverad. ] lese coekpoaeles
become hudden in the zine limog of the eovers when the jars were not in use, and
stunding on the shelt alone, wnproteeted by the tay of earbolie solution,  As soon
as a jar was occipiel by an experimental animal the cockroasches that had been
hidden froim view in tle zine linine x|m'ing 1hee :]r|}' tme wonld, after dark, crawl
down the inside of the Jar amed eed on the animals” food, .-";|-|u|l‘x.-||l!|_\,', before thenr
presence was discovered gome of these cockronelies hal fallen from 2 jar contain-
"I|]g an [:];1_1__':[]1‘! infee e animal into the carbaolie 5-«-|:|Ir:1l_i|:nullr sl tlen swiamm cither 1o
the jar contniping the healthy Gainea pig or to the side of the tray, and then hid
away in the cover of an ey _i;:u'_ I any case it was more than !.|-“|J;.I.h_~ that
the food had become contaminated with plague bacilli.

In order to ascertain whether the cockronches had anvthing to do with the
teansmission of plagie, a healthy Guinea piar was placed in' a0 sierilised jar covered
with the usnal wire liel, but whose zive lining was free from eockroaches,  The
jar was placed on the shelf, bat not o she tray. In the conrse of a few doys
young cockronches made their appearance and, as nsual, lived during the day time
in the zine |i.llili_r_1'. i':‘-'l‘fllll:l”_‘c e Graanen |1:'|g sickened and died of I'|='-¢'-'u“""~- -

Afier thiz experience, the whele of the bolding and everything sueh us
shelves, benches, jar, ete., were subjected 1o thoromel anld ﬁ'-l'u":';l‘r:ll disinlection
and all holes and crevices earofully elosed.  The result is that no evckroaches have
keen seen sinee, atul althengh every day during the past eight months numbers of
plague and healthy Guinea pigs aml rats have been kept in the same jars and
standing in the same trays, no svimprom of the dizease has appearcd in any
apimal unless alu-l:i:ill:.' innfiseed . '

In my opivion the lesson el s by this experiment is of sreat importanee,
My own result showed the presence of plagne bacilli on the body surfices of this
insect, and also i iis alimentary cunal, Conpling these two results torethier,
||'II""|H“!.. wie Jimve strone evidence in favone of the faer that crlq‘:l-:j'uu_:rh;'-g ilig-
semimate plagoe lncilli.  As s well nown these inseets are most frequently found
it homses, anl [t il'li':l!']"l.' it |lIi“'I"\- where food st ulf= are conserves], A '-HH;l'-ilI-‘i-i"II
which appears justified feom these pesalt=, i= that (e all preobability  cockroaedos
Jelinsg siee .".'!.rfhu'i"rm.l‘ rode in ';J-rlulrn.-' sipeched disteivts, and Shat cotveme dstrisper raisfs
rl"l!l‘F.'H .an“.w' i';r.w'r'.f;a' L _rlfiﬂlrr ieeRE i ;n"n:l.urr r':l:f}'rfw.lr IJfﬂrr.ﬂ__ P j':l”-.F.Fr;-;- p‘,ﬂlrj,r i
all ‘f-'l'l'-'lr-l‘-l‘l'lru'-;r'f_l'li'.f'm.ln’ .'!h.:!,'ﬁi are I.f’!'l"n?ll’n’“’"f.llﬂ lp;.'r_-p:r- p'"_f;-'i'ﬂr';f 1'”||' erribferet p.l';lrp‘ﬁ carfraefies
et o fowekeeh }.lfr.l:j'iw! Bwireefle e ‘pr.r.q.--.u.l‘_ .




() fudradction !:I_F' Virs indo the Tntestine ulj' fusecte,—Just ag in the case of
werms on the surfuce of the body of insects, =0 also do we find bacteria of the
most varied species in the alimentary canal of these animals.  The majority of
such micro-organisms are harmless and non-pathogenic for man.  In eertain cases.
however, bacterin may be present in the direstive taer sl exerement of insects
which are capable of zetting up disease in man. By their presence in the fieces
of these animals, such pathogenic micro-organisms may become widely seattered
w nature, and the vole played by sucl insects of the wreatest importanes in regard
to the spread of certain diseases.  The evidence is very s=trong that infections
material may be widely disseminated in nature through the exerement of inzects.
He=earch :Li.tci experimiental study have pointed to the great possibility of sueh an
oreurrence in nature.

Sernemaxy and Havswavesn (Bavmeanrex’s Jahresherichte, Bd. 111, 1887)
v found the Tabercle Bacillus in the ficces of flies fed on tubercalar sputitg
anel o searching investigation by Cerer (Bull. del. Soe. Luneis. deo, osped. .
Roma. Fase, 1. 1885) showed that by feeding experiments, the tubercle baeillus,
vibrio  choler, buciling  typhosus, bacillus  aothimeis,  and 5tu.p||_'!,'lummmls
pyogenes aureus, could be recovered from the dejecta of the artificially infected
iz, Sawrcuesxn ( Rewvne !I,II_'.'gil:rlll.', Tome X¥. IHFE} snecerled pn :_-u'hivnt_ing
the vibrio cholere from  the teces of flies Fed on cholera bouillon, 8o far my
DT cxlxeriu:unth have been limited to il ||]:1;_ru-..- haeil s, Afrer numerons p:».':.
periments, the 5. pestis has been found in the alimentary canal and feces of flies.
Such plague bacilli were found to be virnlent, and set up typical plague in avtifi-
cially inoculated animals, ey, the imat. Large numbers of the flies cavglie in the
Public Mortuary were found to contain plague baeilli in their faeces,  Of those
caught in the Infietions Discases Hospital, 2 much less number were found infected
in this way. These facts alone, prove how widely suweh insects as flies may
disseminate the speciie germs, and show ws that in plagwe infected areas, cvery
Jreecantion possibile ought to be taken to prevent aecess of glies fo infected scterial.

Avain, 1 have obtained similar ]H:;.-iili‘ﬁ' resalts with bogs, spiders, and a
few cockroaches.  These experiments show us the possibility of micro-organisms
finding a refuge in the body of an inscet where it may maltiply indefinitely and
by way of its exerement distribute its progeny over wiile areas.  That is to say,
siven such an ocenvrence we have before us o means whereby any partieular
-:pc:t':l,-h' of [-ulhr::{'li'tr: inif:l:'n-r:l'_-_":miﬁlu TR ES heeome 'L'I'illl!]l‘l.' diffused in nature and
give rise o widespread dizense,  In Honekong, where insects abound and become
in themselves o pest, ample opportunity is afforded for the spread of plagne by
such means. Foods, articles of dier, cooking utensils, {ruit, ete., are constantly
being attacked by such insects, and should the latter be infected or ther infected
dejecta be deposited on such artieles, the conditions neeessary for the spread of
the disease are complete.  Many of the foods consumed are cocked previoos o
their being used, but fruitz mnl many articles of diet nsed by the Chinese which
are swallowed in the upcooked or ecold condition are liable 1o the grossest
contamination.

(i) The Vienlewee of the Views infecting the Insect.—In connection with this
point, it is important to bear in pind that although the infeetion of the inseet is
natnral and the bueteria in gquestion are living aml virulent, there i2 a vast difference
so fur as the possibility of comveyanee or infeetion is coneerned between micro-
1:-!':_!:1:1II..I!II.-- wlieh are lli-lm.-:il,wl ot the =surlaice of the IHITI:I.' and those wiich are
introduced into the alimentary canal.  Heww (Compt. Rend. No. 3. 1884 ) has found
living and virulent anthrax bacilli on the surface of the body of various insecis.
Puovsr (Bullet. de I’ Académie de Medicine, 1594), Yeusis (Annal, d'Hyvsiene,
1599} and others Lave miade similar ol-ervations,  sppoxn | Aonal, Pastear, ome
12, 1898) found the vibrio cholerwe depesited on the surfice of the bodies of flies.
I'he offects ]:1'm||:u.'u| }:}' |Er_'|."rrlg, killesd thie=e vibrios in ]* fienirs,

[ revard to the intestine, the reports of different investigators vary. CrLna
{ Bulletin Lancisiana, 1888) and Avessi lhave found living anthrax baeilli in the
dejections of Hies. Sawrcnkski, (Rev. 'Hye. T. 15, 1892), Horsaxs (Korres-
pondenz-blatr, Sachsen, 1888, No. 12) and others found cholera vibrio in the
intestines of inseets.
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And what is most important, Yersis ( Annal. Pastenr, T. 13, 1899), Winw
{H}‘,':. Rundsclan, 1897 ), Aptn (Cent. £, Bake. Bd. 21), Haxginw (Cent. f. Bakt.
Bd. 22), Smvoxp (Annal. Pastenr, 1898). Nvrrans (Cent. f. Bake, Bd. 23) and
athers have shown the presence of pl wue baeilll in the intestines of flies, Heas,
hugs, wosquitoes, ants and moths.

These results, some of which | have verified. certainly show the frequent
presence of plnmrr bacilli and other micro-oreanisms in the intestines of insects,
Given, however, this fct, an important point to consider 18 what are their chances
of spreading the disease for whicl they are responsible.

According 1o Haxkix (Cent. £ Bakt. B, 22) plague bacilli remain vienlent
for some ennsiderable time in the mestines of ants, Lo the intestines of flios they
remain virulent for 458 hours oF more, I the intesties of |r||_-_{.~a aml Hens Illnf;li;a-
bacilli die rapidly.  Similar resultz have heen published by Nvrrane, Sisoxn, and
others who showed o addition, that o some eases, sueh miero-oreani=ms have
their virnlence altered by snch a passaze throngh the alimentary canal of an insect.
.|r.r¢ .lef" T T "i.'f- ijr'i-:',. !J.’fr:,ru-' J{IHJ'.I]-;J‘- Jrisa .I'."rr-.lr.rlu;u"; |"|r4--' ;-;Hq’.'-:.l';-r:r: upffn_'lll-h‘“'rp', [11 l'hl,-
case of bugs aml fleas, the virnlenee of plagae bacilli wonld appear 1o be lowered
by such a passage.

With =0 little time at iy 1|I.:-|::|u$=.1] this jrart of the researel lad not reeeived
that amonnt of attention which it merits.  The eonelusions deawn by different
scientists in regard to the subject are so varied 1hae ac present one mMst aceepr
the resulis with reserve, 30 far ax we know, some micro organisims  puass
I‘.hr'mrgit the |1|te.‘-’riu:-&: of inseets ||n|n_]'||r:--|_ ot hers have thetr vienlenee dupims
while, according ro one investizator Cao (Ufficiale sunitario, 18958) some non-
|mtlmgmi-;- baeteria _-_1':Jin virplemnes on Imﬁ:ahlg r]n‘mlf_r]l thr :‘L]itl](:ll[.'tl'_\' eanal
of certain insects, e. ¢ . the Peviplaneta orientalis.  The latter observation, iowever,
i an izolated one.  Azain it must be borne in mind, that different inscctz will react
o different bacterta and infections i Jdiilerent ways,

I reanrd to the question of the viality of miern-oremisms on or in the Lowil
of msects, we must always take into account the effects of dreying and =unlizght on
the one land, aid the ae tion of chemical and hacterial |rnn||lLI==- in the alimentar y
canal on the other hand,

I, The Mechanizsm of the Tupection—That disenses sre communiented to man
theongh the ageney of inscets is o fhet established bevond dispute.  The invesri-
,l'_{:llllnn:k af the iast deeade have revealed to us the il1'||1l wiant role |1]:h_'n‘l.'¢| |r:_l.' insme] =
in the dissemination of certain diseases.  The mosguito and its relanion to malaria
and filinrissis and other diseases LY Lo ills-:r:lrn'.lwl, unil venr '!ljl.‘ year there = |u-in_*_y
sdded to our knowledee an aceumulation of fuets bearing npon the insectiverons
spire aued of disease,  =o {ur these investications ane imite] to disenses which are oeey-
sinned by I}ul.l'-[il‘h af 1 certain 4|1'"'I'1 s of OFu: inisnlion, ]Iﬂ.l"lh'l":‘\ whieh [riss thl'mwll

a definite evele of changes during I|nr'r development, either in the body of the host
or intermedinte lost.  These changes are complicated and show that in these
parasites we have to deal with an organi=m which, in it= mode lll'lll‘:\'t-'il:lp-'lli*ral anel
cobnittons of Life, i= s-n||:|-;h|n-r very dhifferent :l'um HerIns of the Evpme of eoee,
bacteria, or vibwios, The latter are organisins of an ultu"'ll..tlu'l‘ different e from
the plasmdinm malarie, lmnm:mg observations are wanting at present to
srove the direct transference by an insect of any cocens, bacterium or vibrio wlich
is the eauzal agent of a definite specific infeetions disense, 10 the tissnes of man.
n the ease of |]|.|L|,r1.| or hliarasis there exists a e il inechanism lhrnu_-_fh whitels
'ILL |m.r1-m- anins the lwman boady bae no sucl process 15 indicated in recand to
the disgemination of II.ITI'II'i"l_IIH' :J.l:'rlﬂn-ﬁ |l'n-‘ |I|=-=“E'I‘.- F seiled reatleer e f o
e stirncd it r.l,l' fRRE Ii.lr‘.[‘u:]'.rl' Lsgeeniziendope that the divect 1 Fr.u,'.'il':-r!f.lr.llu of Hhe feovneoin
-\'!II'I.I'IH"I!.' ! ;.i'.l'f P.-r!"'rm;- u.l.. I,ui“.-;_w.r-'\; |".lr||r FTTTE T I ES u-f i I-'f'\._’i‘f i hlfrf!‘nf o af {lrff.nl'\\ ”;
l'-'-l'qfl!-!!il'-uu f':]u.wl:fuufl.{l:; patasgorrea oeand ."u.;-'h!' i MNee seale o dvr r'-rn'lfﬂm.uif f.ﬂ'-lu thoge
K*Hfrfr' '|'H"i'J' Er.l.n:'l'“fuh [iTE un!u'.rfm wefenifi e H;'.l' sarratd it e = u',f s sy ““I'r'q n.--”q-
ltveases, 'I'lkillﬂ' L 1 Lie tim':sllur: of the mechanison of I.LIII..'L.IInI: at this ]mlt]l wis
fined numeerons olservations in literatore in recard to the direet connection be-
tween inseets and disease. The rH,t‘|n| Lt_}r of the 1-.1;:4m|}l|;:.-t cited in litersiure are
isolated ohservations, aml their importumee from a modern epidemiological poine of
view is l:.‘ﬂh‘l'lﬂi!]}' doubiful,  For instapce, @nats were Lekd I'u:«epmml'lrlu for the
oceurrence of ahscesses, bugs for relapsing fever, mosguitoes for leprosy, and anes,
emmets and other inscets for plague,
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It is obwvious, however, that in order ro geasp the meehanism of infeetion fully,
one must distinemsh between insects which are able to make o wound and rhose
which are not.  The latter may be lefr ont of consideration for the present.  The
mechanism of infection by non-suctorial insects will be discussed nunder a separate
heading,  Such insects shonld they barbour pathogenic bacterin, can only become
lanrerons in an indireer way.

(o) Swctorial fnsects,—Nwmerons species of insects suck the blood of man
and animals.  Each country has irs colleetion of such animals and it is quite out
of the provinee of the present manuseript 1o deal with the actual species of inseete
biting man. "llm:.pm-un fleas, buws, wars, angs, ere. ave fonnd all over the world,
anel if suctorial insects are the means of spreading infections diseases directly I:w
thieir bite, it beeomes a difficole problem to sift out those which are most {,u!Emhle.
Mosquitoes may be dismissed in a sentence. | have examined numerous mo=quitoes,
G T i the |\.r-hlmn’|1.' Town Pl fla e I, mpll_ al, durine an I,PI!II_"IHII_. of Eﬂ'lcru-r:
aned at a time when the wards were practieally full of eases of plague. but in
every instanee | have failed to find the B, pestis, Many of the mosquitoes were
1';LLI;_',’ht. mnder 1he nets aof beds E'Iltl['LilliIJ“ |}| (Ll [ l:‘lllv:llta ¥y, lltllutiwll these lad
=tiched & considerable quantity of blood trom the patient, no plagoe bacilli could
b found.  Emulsions of these atlu-:]1llfuq~- were injected into rats with @ negutive
result. It will be well to mention here, that even althongh plasoe hacilli find
been found i ther stomachs, i s ||L1'I!:*||i|: to i \Inl'nn hiw they :'-uulrl convey the
infeetion to another individoal in the abence of some special mechanism, Allow-
ing the ficces of the mosquitn to contain plague bacilii, then, should the insect
defaente on the individoad's slcin durine the aer of .f-lll.:l-;illg, HTE M:.lm-!ql.litllt sernteh-
ing by the individual might possibly inoculate the puncture wound.  Such an
it jon, ]puw:-n-r, st b 1'1-;_-=|r1]1-.| s olixi 'mc'III'; .'-l'l.‘LJI'ITI:tI'}'. llln}lrgh a wound in
the 2kin aml pot :iil‘ut'l]'l.' due to the action of the ioseet itselll  lts cccurrence
must bie pare. A puncture wound, sueh as made by a suctorial insect, becomes
closed almost immediately after s infliction owing to the reactive L-I::mgw whiech
occir ut onee aronnd the wound.

"ih absence 1o Gnd '||L'|g1u' bacilli in Jrlurri.-,llﬁlm_-.-,' 15 10 acrordance with the views
alvendy expre ssed by the members of the Austrian amd German Plagoe Cominis-
sivns. Again if mosquitoes plaved an impartane vole in the direer dissemination
ol I:]'llrm' mi"m tion. doctors, nurses, and attendants in our Plague Hospital; where
siech insects abound, would have litzle chanee of es I.':ll:ﬂ.ll" illﬁ!ﬂtlun.

Fileas,— These insects have been the nh;{ els ol moaeh ||i1."";llllr_,'utim| amld
particnlarly in regard to role played by them in the sprend of plague,  As a resnlr
of ths, 1||11 ropns los Deen rhmnu"hh worked omt aml the varous imdividoal
species tested for their plagne earrying powers. 1o is asserted by Ba FiLEHCER that
at least GO to 80 fil"*'r"l'ltl species of flens exist and that eely species i restricted
o s aledi 1o say we have rae feas, dor Heas, ere. These Hms
are not suppozed to bite mian.  Aceording to Ganee Vackeio (Cent. £ Bake, Bd, 27,
a0y the hwwan fea is ditferent morphologieally from animal fleas, espeeially
the var Hen.

The haman Hea, however, is cosmonolitan. It prefers the blood of man, buy
in the absence of that, it can accommlate it<clf and feed upon the blood of other
antmonds,  Agmin, it mnsy be remembered thar there gndonbredly exists o predis-
position on the part of certain individoals to fleas.  Certain homan beings ave
almoest nmmane o fons, ¢ Al fleas e not Lice them = other []l;,r-vrll’lﬂ e :fmlilcrll_‘,‘
tibile, and are attaeked and Birren whenever an APPOTLINILY [IFCSEenEs ir=zelf,
Protably the same obinins i regamd 1o different animal spocies.

=R=0

Phoring the past few vears, in fuct ever since the rat theory of the spread of
|r].r'm~ beenane [Jl'urn'uwm Ny e 'iwr"nn-uh- bave Dbeon andestaken in order fo
determine whether plagae infection in the rag is conveved o man by way of rat
Hiis. | i EX[H vimientsl evielenes wlneh bas been obtmnel s =0 far ol o moest
unsatisfuctory nature.  Simoxp (Annal. Pastenr, Bd. 12, 1598), who has given
e il artention ko this :=|.|1hj1rrl_. came to the conclusion that Indian rat
fleas bite man and that rat fleas spravd plague from one rat o another and also.
1 the homan species.

Ar this point ir will be well 1o remember that the dead bodies of ras
still warm, are infested with fleas, but when the body becomes eold and stiff, these
ingcets migrate.  So that so far as fleas are concerned, the dead bodies of ruts
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cannot be regarded as dangerous.  fvaLnr Vareeio (Cenr £ Bake, Bd. 27), Nor-
taLL { Hyd., Rundschan Bd. 9, 1899), Kowee ( Deot. Med, Waochensehr, 1902) and
others have shown that Simoxp’s conclusions o too far and Prereer holds that
the experiments conducted by Simoxns do not justify so econelusive an opinion,
and notes the fact that in India inseets in general were found to be of no great
epidemiological importance,

Withount g‘niﬂ!.{'l!l;-l_',]ler It r|et;|'|l, it |||:|._'_n-‘ he said thar the gﬂner;:.l rezults
obtained by direet observation and experiment go to show thar feas pley an
urimportant vole in the direct spread of plague.  Experiments in regard to this
question have also been carried out in Hongkong, In 1902 Professor Sisrsox
and mysclf endeavonred to proeure the infeetion of healthy rats and monkeys
by plague infeeted rat fleas.  The resalts weee entircly negative.  The details of
these e:\;'_u_-rirnuuj.s are Tiven in Professer SiMrsox’s F"]:lgmr “'.L.-E:urt, page b,

Again in connection with my duties in supervising the routine examination
of rats, plagne or otherwise, 1 bave frequently hal oecsagion to examine the nature
of the vermin found on these aoimals. [ have had chese flens on my hands
and arms, giving them an opportunity to bite, but so far they have refused my

blowd.

[ am strongly of the opinion that flens are restricted, as G aerryee, Kowe, Gaer-
Vavenio, Nurrars and others assert, to definite animal species and this conpled with
the negative results obtained by experiment, s good established evidence, that
Pfﬂ_.'jﬂ'r' ingected .ﬁ"” ¢ are af ne p.l'.-u'.‘fu'.-:f i porianse tn regard b the sprend ::a,r‘;n"rr:;.w_

Asupuirroys Tomoosirsox, in los 1'|:|.:-_{|:q- 1{|:|mrl. for 15D, reports s fisllows on
rat Heas:—"*It iz found to be well founded that the species of fleazs whicl infest
rats seem, on the ooe band, not to infest man, but, on the other, to have no
repugnance to him,”

I general, the produetion of plague inteetion in animals by the bite of plagne
infected Heas is a rarity. Floas TTERS leave the ;-l.'l:_{‘m- infeeted |}-:1n|:.',| lmman or
otherwise, and bite healthy subjects. but the guestion ig, do they infect the latrer ?
The general experience in other ecounnrries points to a negative reply,  Even
although the flea contains plague baeilli in its stomach or intestines, there is so far
no satisfactory evidence of any danger throngh the puncture bite of such an inscet.

Buge.~—The ordinary bed bog—Cimex lectnlaris-—has been held responsible for
the spread of plague, but the evidence upon which the conclusion is bazed is not,
on carcinl analysis, of a convincing nature.  Such insects may bite and suck the
blood of a plague infected individaal. It does not pecessarily follow that such
bugs are able 1o communicate the disease directly to other animals or man,  The
experimental evidence in the case of these insects is almost entirely necative.
The most impaortant experimental results were oltained by NvrraLs (John Hopkins
Hospital Reports, viii. 1899). Twenty-two bugs were allowed to suek the blood
of 4 mouse 1i|_'g-"tl‘|_'_-' ol ir|:|_'__l'lh,'. The !JI'IE;'__"'H W illlllll"'.i:l.t[‘.']:'_;' [ﬂnm[ o fonre heal_'r,h}r
mice. None of these mice contracted plague,

J'tg‘.'lill -,-:h:]u-rimum:i wiere mamle :1[un_'; the same lines with antheax, chicken
cholera, and mouse septicenin, but although mice are extremely susceptible to
these diseases, none contraered the diseases after being bitten severely with the
infected bugs, 1 bad several opportunites of examining numbers of bugs bacterio-
logically for the presence of plague bacilli,  These insests were usnally obtained
from honses in which cases of human plague had ocenrred.  In many instances
plague boeilli were found after emulsions of the animals had been made and caliares
and experimental tests applied.  Further details are unnecessary as the same
remarks apply o bigs as alveady detailed under the subject of fleas,

FPediculi—A nnmber of these insects was obtained from plague patients in
t!]e Kennedy Town Hospital. A considerable number was examinsd but a nega-
tive result was obtained,  These animals wonld not appear to play a great part in
the spread of plague.,

(h.) Non-suctoriol Insects—A considerable number of detsils in regard to
this class of insect has already been given, The oceurrence of pathogenic bacteria
on the body surfuces of flies, cockroaches, ete., bas been referred to on several
oceasions.  Plagne bacilli were found by mysell on the surface of flies and the
result confirmed by animal experiment.  The observations in regard to the spread
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of plagne by cockroaches is of the greatest importance and the role played by these
aminials, flies and other non-suetorial insects in the indirect spread of plagne infec-
tion iz one which, from a prophylactic point of view, must never be forgotten.

$tdw the dnilivect spoead of plague infection whick insects accomplish.  From
whai has already been said, it will be evident that suctorial insects are not of such
importanee as some ohaervers would argue,  The indirect spread of plazue by
inseers iz requiving of more investigation. By flies, cockroaches, ete | there is no
5:|J."mz_-' how Tar aned how extensive the infeetion iy have renched. Al varieties
o Tl .‘-'Il"lﬁ.l {ruit. f]l‘}thing. houschold aricles amd _'_1'-.::1|.‘:r‘.'|] utensils are liahle
to such eontamination,  Flies, ete. may obtain the specific agents from a variety of
sonrces, €., human secretions exeretions, rats, or other infected articles, and snbse-
quently transport these germs of plague to any object upon which they may clionee
tor alierhae,

T —Relationz belireen inzect a-'Im:t.'fr.s ciied dprmiiriald h‘lrre!:'!'-t':?.—TllEEl! I"L']aﬂ{mﬁ
have alveady been discussed, particularly under the subject of Hlens  Further
investigation is necessary but the evidence afready bronghi forward is mostly in
frvour of definite inscer speeies fevding apon definite animal species.  So far as |
know the subject has only been investigated in regard 1o the genus Hea. The
question as aflecting bugs, lice, ete., has still to be nuravelled,

JV —Relation belween tnfected rn"ul'.l'u'r.':; il frseelsA—=This is illlllul‘lﬂﬂ'[. il we
erant that the wounds wade in the skin of man by suctorial insects are capable of
being secondarily infected throuzh seratching and infected clothing  Reliable
mstances of the ceeurrence of such @ mode of iofection in plague lave so far not
been obtained,  The seeatching of the skin subsequent to an inseet bite oy
produce seeomdury inflimmations,  These are cansed by the presence of pyozenie
cocel ]_'\'i.||;{ il olulj,' in the folds and elandulae ducts of the skin, 1o iy npinim],
hsvwey o it is 'il':l.l‘l'tlll'g Inmhihlu. or or at least it mnst be I:'."-CT-I‘U1IIE|_‘r' rare, Lo traee
the avenue of infection to such a source.

V.—The fugection of fowd by insects.—This appears 1o me to be the most
,I'ml,l.-.-.l'm_.-r.f s ol lpn"n'Il'.ﬂ.f -lrﬁlr_; imsects g the dissemination of ]i.lfu':jrn:‘ f.f*ll!E‘I:‘f.Eer'. The
method s an indipeet one. The I{IIL!HLIIH[I ns Lo 12 occurrence hns uirl:uil}' been
muted, particnlarly in regard to flies, cockronches, ete., and in leongzong where
inscet= of all kinds become in themselves pestiferous during eertain seasons of the
Near, including the epidemic iJ|:|g11L' season, it appears fo me not nnprobable in the
lizht of my results and others, that this part played by insects is dangerous to
public health to an extreme degree,  That infretions diseases may be spread in
this way has alreandy been proved. Flics are andoubtedly eavviars of infection from
place 1o place and are known to be exeelient distributers of all varieties of micro-
organisms,  The spread of tvphoid fever by flies in the >outh Alrican Forces,
qlq,-_'sg-riku_-ui by zoy Busci and others, and the cesalts obtained h}' the United States
Ay Medical Commission in the Spanish American War 10 regard to enteric
fever, are excellent examples of sueh aspremd of infection by insects,  Aguin the
Hxiu_a_riuu;-nl;;u]ly ]u'r:n.'{i.cl oecurrenee of the infection of fomd h}' flice which had
previously teen in contact with cholera dejecta is another instance of sueh a
process.

The infection of el by insects would appear to be a commoner mode of
5'"“"'! of the disens: than is .-_'v:]-.:m]]}‘ believel, As s :Llll"l.ﬂ"lrl}-“ hiren men-
goned Pouan’s observation ol the transinission of ]:'1.1*_';!&! infection to food Iy the
cockroach is a poteworthy point in this eonnection. My own experiments showed
the presence of placae bacilli in cockroaches, aund. as will be seen, plague bacilli
have been found in food, namely, vice. Tt is not improbable that some conneetion
exists between these.  Ae the same time food may become infected throngh other
agenciex, namely. contact with plazue infected moterial of varied naturve and the
secretions and excretions of plague intected man and animals,

My awn ohservations convinee me that sueh o methsd of rrapsmission of the
disease is cxtremely common.  The infection of foad aud hoazzhold wiensilz would
appear to be the most important role playosd by inseets ju tie spreml of plague.
The experiments wade by Profissor Siaesox aml myself in this Colony during
1802, poinut to the importanee which must be attached to food as o factor to be
reckoued with by those actively engaged in prozecuting the methods for the
r{LllnE:rts,siun el Il-!‘l_"'l.-‘l,,"_!l!iuh ol 1the disense,

WILLIAM HUNTER.
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The Importance of Food in Plague.

The importance of food in plarne appears to have attracted but scant
attention,  Apart from the researches of Wiry, an examination of the literature
on plague gives us no idea as to the question whether food is an important factor
to be reckoned with in dealing with the prophylaxis of the disease. Soon after
my arrival in the Coleny, I conducted, along with Professor Snirsox, certain
experiments in regard to “the susceptibility of various animals to plague infection,
e gum.-r-nl IEFII]I of these 1.x|mra||u*[|!:- wis, that the most certain method of
producing plague infection in an animal supposed to be resistant was by feeding
with plague infected material,  Having elicited this fact, I set about an enquiry
as to the possibility of the infeetion in plagne being communieated to man by way
of the food. T had already satisfied myself as to the existence of profund
pathological changes in the stomach and intestines of individoals dead from the
disense, and of the presence during the mitial phase of plagne of marked gastro-
intestinal }ﬂmll{}l:lt"n The {_||||1.. I* ant whie f| ap pﬂ:u'&:l Lo me [0 (:ﬁm"ﬂﬁ'[.ﬁ the
evidence was the |m54=:||11||u of demonstrating the plagne bacillus in food stuffs,
Aceordingly a large number of samples of fooel was submitted to me for bacterio-
logical examination.  Thirty-two different specimens were systematically tested,
and the results obtained arve chronicled in the attached table. [t scemed a pity
that a larger number was not examined.  This, however, was found impossible
owing to the existence of numerous other duties connected with the epidemic of
placue which was raging at the time. | trost opportanity will be found to
investigate the guestion further. The present results are to be regarded as
preliminary.  They arve of sufficient importance, however, to justify their being
recorded and add an important link to the chain of evidenee in favour of the
gastro-intestinal avenue of infection in plague.

The diet of the Chinese consists mainly of vice with the addition of pork,
fish, fowls, ete.  These are the staple articles of diet.  The notion that mice, rats,
tlng&. eats are common articles of diet of the Chinese woald appear 1o e erroncous,
Dyver Bare in his book on “ Things Chinese™ notes that rats, dozs and cats are
ocensionally consumed, but only by the lowest elass of Chinese.  The eating of
dead rats would be of great importanee in regard to the spread of pluﬂ'ne In
Canton dried rats are mpnwd for sale in the shops.  From our experience in
Hongkong it is possible to convey plague o swine, fowls and other raws, ete., by
fie wdm-f them on the dead bodies or individual organs of n plague infected rat.

Further, the eoolie or panper class Chinese sapply the large number of cases
during an epidemic of plague.

The methods of bacteriological examination, emploved by me to isolate the
varions micro-organisms from the different  samples of food are Dbriefly the
lollowing :—

Small guantities of the particular food to be examined was thoroughly sonked
and mibbed up i sterilised physiological saline solution, or in beef tea. By this
means the micro-organisms present were isolated as far as [E.H}Eflhi'l_ from the solid
material.  'late enltivations were made from the solution before and after sirong
eentritneralisation.  Stroke cultures on agar and blood serom tubes were also in-
oenlated.  All the enlture were kept at 357 C. The colonies found present were
isolated on fresh nutrient media and biological tests and experiments made.

Centrifugalised deposits were also inoculated into animals, eg., the rat, and
positive results obtained.  This method is most inconstant in its results owing to
the presence of numerous other baeteria.

All the animals experimented with were previously tested for their condition
of health. Some of the samples gave such large numbers of bacteria present, that
it was impossible to determine their exact bacteriology.

Again one sample of riee when given to rats, set up plague in those animals.
Further, [ have infected rice urtificially with beef ten cultures of plague, ﬂ'm:l
obtained positive resalts on feeding rats with the mixtuare.

Guinen pigs also give similar results,



All Toods in the natural condition contain many specics of micro-organisms.
The majority of these are harmless non-pathogenic germs.  They consist mostly
of eocel and bacteria, accompanied by moulds of several species. My resalt in
rezard to the general acteriology of hm:lq is in harmony with those obtained by
other observers, My object, however, in earrving out this researeh, being the
determination of the presence or absence of the plague virns in fools, apeu.ﬂ_
attention was paid to the latter. My research was crowned with success by the
discovery of plague baeilli in considerable numbers in vice.  Repeated examination
of this fuxd was made, and the result was always positive.  The vice found infected
wrres Hhe cﬁzﬂ;im{ and mmost i‘:;fﬂ'ifm' rjrmfr‘{y af he eeread.  This 1|tl::1ir.l'r is wsedd as
food by the majority of the poorer class of Chinese.  [F reference be made to the
attached table it will be found that the samples Nos, 6 and T were eontaminated
with the B, pestis.  There was no doubt about the micro-organism,  lis presence
was confirmed by experiments on rats,

Sample No. 15 must be regarded as suspicions.  Micro-organisms, morpho-
1ugi:-:||1}f amnil ||'lu]u;__-|'iuai|_i,l' like the 13, E:ll::'.[_i:;__ woere o], The resules u!'-c.-h'pl‘l‘ltmzlln
were negative, e is not justified, however, in declaring such a sample to be
Il]ugllu infected in the absenee of |)Urciti1.'v r!':pua‘iluvlltul evidenee,

Rice 15 the ﬁrr‘pl:.' fod which 1 found infected. Furcher i:'.'l.'rsti"_';.-l:i(rrl woin el
probably have led to ather positive results, but the extension of the enquiry was
impossible at the time,  The discovery of the plagne Imwl]u- in food iz not new.
Grapiy (Cent, [ Bake. 15l 24, 18493 LLI:H an- ir. pestis alive for more than
three weeks in milk, albumin, potatoes, . breadd, ete. "This is of great
imimrl.'m{:q-_ in tE Y r,|||ir|'uu|_ il we consiler the -ﬁ”'.-'.r-:' flfrrueu.fa'r;ll,r i _,f'r.r;f! cesicnn el £h
vae stufe by the  watives and  Ewvopeans te Honglouy,  The guestion ol the
presenee of infecred fenie i one loes! markers, and the ll‘e;||l.u'|1l t:utnumlalinu of
fruit in the market by Kuropesns and natives alike must pot be forgotten in
tracing the sources of plague infection.

Again, the resulis of Stavrer ( Arch. £ Hyvgiene B, 35, 1888 ) are interestimg,
This observer found plague baeilli alive and viralent in |:|rLlf--I Hesh. even after
the process of lm kling hadt been carvied out for 16 days.  So far as Hoogkong is
concerned this is |||||mrlmm. It iz known that pfl-L'L is the chief meat of the
Chinese in the south, 20 moeh so that the word meat is often used o mean [HML
Farther it is |ll'uhah|u that the pickling or salting as done by the Chinese is not
earried out in a selentific moanoner or withonse [|n- :l-lInH{[L:n ul” a cansiderable
amount ol exteancons dirt,

The results obtained by Hamcx (Das Osterr, Sanititswesen, 1897) are
similar to those obtained by myselll  This investigator found that the length of
tije aof the plague bacillux on grain was considerable.

Food as an important vehicle for the conveyance of infection, has been re-
cognised for some eonsiderabie time.  To show its imporianee in disease, it is only
necessary to mention Ty phoid fever, Cholera and Botulism.

Foods may become infeeted witl bacterin in several ways.

(1.) Saprophytes are I;'Ill'll‘ln'L"!; present in the fod,  Under ordinary condi-
tions llli." are havimless,  Oecasion: ;!I} however, 1|u,1. take on oa ';Ll-H “rn'.'cl:]'l
resulting in the production of considerahble quantities of isonous matter which
excites Lilhl:'l'-l.' A good example is the preseace of Fricer's peptonizing bacterin
in milk (Zeit. £ Hyg. Ihl, 17, 18951,

(2.) Pathogenic bacterin way be conveyed to man throngh flesh or fluids
obtained from sick animals, A well known example is tuberen Such o
III'H]"' has heen |ll‘|:n'|'=] Ly e i E‘C,||-|'i]ll|L"l'|l"1I P |.|'r||t- It 15 ensy 1o wofect al-
most any animal by feeding it with picees of plague infected human splecns or
blood. There is no reagon to doubt the reverse of this experiment.

(3.) The causal ngents of the most important infeetions disenses in man fre-
quently reach the food.  These agents are conveved 1o the food by man himsell
and also by animals, By man owing to his carclessness amd fllehy habits—and
this is p r'l;llhl].l]r'k' a fuctor of great importanee wmongst the Chinese ; by animals
such as rats, mice, enchronches, flics, ete.. which either by contact or by the infeeted
condition of their seeretions and exeretions, deposit the specific serms on the
article of diet.
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Such methods as ndicated in Nos. 2 and 3 probably play a part in plague,
that indicated in No. 3 eannot be overlooked and is probably one of the great
means of the spread of plague,

The opportunities afforded to such infected food ns rvice, in order to spread
the dizense are greatly enhanced by the conditions under which the Chinese live
amil |rpare their foand for 1‘.:}rrsL|Il1]rl'L:}1|,

It may be argued that supposing such foods are mh’*ﬂm, there would be livtle
chanee of the conveyanee of the infection to man owing to the limited length of
life of the B, pestis outside the body. It is true that the p]-n rue bacillus docs mot
thrive extra-corporeally, but nevertheless, the organism shows a considerable
resistance 1o the action ol other =aprophvies 'L'i‘ll.'l{!ll tend to overgrow it.  Its
resistance to the influences of putrefaction is known, and although resteained in
s In.'l.n-]'ul']nll]liplicﬂliutl it is able o exist in a |i\i||-=‘ virnlent condition for
some time.  The length of time is infHuenced greatly by the temperature.  The
higher the temperature, the shorter is the life of the plague hacillus,

WILLIAM NUNTER.
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SAMPLES OF FOOD—BACTERIOLOGICAL EXAMINATION,
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110,
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| 29th June.
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NATURR AppREss
O o
i BANMLE, HAMPLE,
1

Irried Mussels,

Hlirimps.

! Mushroams.

Rice, No, 2
Claality.

Rice, No, 4
Cuality,

ity

[Becond Sumyple, |

ﬁc'r:i{in;__r- from n
Lk img b,

i
| Rice, No.
|
|
[
i

| Bean enrd.

[ Ifice, No. d

le “l‘}'..

Rice, No. 4
Cuality,

| Pene nuit=,

Boan sprim=,

Salted vegeiahle.

e —r——

i First

ik Iirst

i First

i Firse

 Lmg g2
L] I' R

67 First

G7 First Street,

No adilress given.

}':u ;luillh-u‘n "Ai'.'l-l'l

No asldress oiven,

i1 Third Street.

202 Des Venx
Tl

i Becond Strect.

Htroet.

Hireet.

Htreet.

Strect,

=ireel,

Strwet.

Wiesvie o Bxadixarios,

XNo |||::gm' lipedlli fomncd.
Large mumbers of other wicro-
organismE present morve” pordi-
l.'lI]:II']_'I.' .'-lill.lil_".']l!ll!'l!!ll"l,"l,l'\ [y
nes albu=, and anrens, beaeillns
l.llllg.{:lrnc_ bl las caoli.

Mo plagne  lucilii  Fonnl.
by lIIIl:'J'l|r:r|"'_|::||E:-|||- sl
awst, namely, ool rod shapeld
bt ria, asperailli.

Xo " plague Dacilli - Found.
MILI’.“(-:I' ibisbeedo  cansd FRCei= s
i grend abumdiee, e and
benastrrin  lso e I el
variety,

N ||-|:I."|_I|III' lueeilli  Fonesd,
Moulds present in great abanid-
HE [TH S

Noo plygoe Bacilli Fonml,
I suebikition o ||||'H|' -.l||:mlili|:'¢
of muneor mmeedn and erectis,
n large bacterinm with o ten-
_'['.'l.'."- fo r1r|'lll ':'Iliulll.“ Wis Coll=

stantly present.

Plagnue  bacilli flr!':-,-l*lll in
large mumbers.  Monkds aml
| lueilins eoli alemddant, v e

| el l'IJH!'FII-'iIHiIr -I'-I-'l afsenbeiind
.'A"lu'r.;hlrruf.
|‘.'lJ .u.i:” i .l.u _1|-||_ |",|-_ .:"urqn.un-
Infl“l{; Jries nil
Mo IIIHHIH' Loseilli Fommel,
Moulls @z mseor  Fcemasns,
nspergillus pidulans and  peni-
cillinm gloneum present, Yenss

al=o Fouwmd.  Baecillus coli and
nlhvl beteria |re=eiE,

Hoards of different miero-
organisms fomud in the moss,
Mo plogue baetlli fonnd,  Bacil-
lus coli i rreat mnin e,

No plague laeilli  foand.
Bacillns pratens andcoli present,

KXo plagne boacilli  found,
onrils of micre-orgnnizms pre-
=rnk i|]1'l|ll|il1; B, I'\ﬂ-t;,

Xa IIIERIIL' Laveeiblt Fomrnal,
Uhrganisms belomzsing  fo the

Hay bawillus and eoli gronps
present in lurge mombers.

Ko plyguee  lacilli  Foaod,
Moulils pre=ent in great ahund-
anee,

= —
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[XaTE MNATURR AnpiEEss
3‘;“. (Nl (£ i (L
i A arion. SAMPLIE. SAMPLE.

Hasvcnr oF Exauisarion.

Itice, Mo, . 133 Bonham

14 ith «dulv,

i6 |

1=

B

-J“

2t |

e
LES

ECTH S

i dulv,
THMER,

[ 1eks q||1|_|._
1inEE,

Il Fuly,

11ih -i“.!_'l :
| T

11th .-]ul:.'_

TS,

Tith uly.
| B

Sth Angust,
L,

sth Anzust,
LIS,

aili Augmizr,
1M

Pt Augost,
14Kk,

Bl Aneust,

Iih August,
1 EMEE,

Feh August,
[EULH

Hith August,
[RLIEER

High Angnst,
140Gk,

2hth Augnst,

14H0CE.

25th Augnst.

14HkS,

28th August,
1 EH kS,

28th Awpeuost,
1R,

Luality,

Ko, X 4
Cualiey.

Flour,

IFlanr,

Vermieelli,
Vrmmaeelli,

Macarom.

Pl
Bram.
kil
Bram.
Brsin.
| HETTR
Praldly.
Pat e,
Boai oy,
Ling N g,
Chws Fish,
L=t Parl.

Vi '|'l_'|!'1:I Liles,
{nssarted]).

|
|

Htromsl,

68 Bocond Street,

A1 Nollah T,

n |£|I1l'-e'll1.-'~ ftoail
Eiaxt.

il Mullabh Liane

S Queen’s Kool

Fasi.

Hall A5
Ulenrral Market.

Stall &1
Central Market,

Sl 6l
Clenteal Market,

Sinlls 72 & 8§

Central Marker, |

Sinll 72

Central Marker. |

T dulnlee Strect, |

Hiall 52

Xo plague Tacilli foumd.
Urgani=ms  belonging  to coli
ETON[H Presen.

M .l'--'-'l-r':.rer.lrl-.'-'ms n'.'irnrﬁﬁ#:i
I8, peatis anorprolagiealiy Samd
cafbaerally,  Experimental evid-
ence negative.  Hoarils of other
lmvcterin prosent.

No plagoe  lneilli Ffound,
Moulds present in addition to
other micro-orEaismne.

Bacillus subitiluz and other
organisms of the same gronp
prisent in large oumbers, No
plague bieilli foomnd.

Stmtlar 1o No, 17,

Similar 1o X, 15, B pali
o presemt in lrge pamlers,

| oo plague bacilli Toumil.

Cirguni=m= belonging to Hay
| bawilles  gronp and B eoli
| oSt

| Similar to No. 20,
| siminlar to Moo 210
I "

| Similar o Moo 3
|

| Similar to Mo, 2L
Siniler ta Mo, M,

Similar o Ko, #0,

Clontral Markei. I

Sll 52
Central Market.

Stall #4

Similar to Xo, 20,

N [r';lgth- In‘n'i”i |'|.|-11|1||..

‘-rl"'-“‘l'l] :”H I'llH d 1 '

=all #4

| Moo pmgrie baeilli Fomnd,

[ Western Market., |

Sall 54

| Western Market.

| Westeen Marlout, |

Siall 157
Westorn Marlet.

“."Snll“]'rl }Ill:rk{!l. I

o plagae Lacilli Fowpl,
Mo plague bacilli Fommil.
No plagne hacilli Fomwmil.

Nor }r|;|;_:1l|' Il Fomal,

WILLIAM HUXTER,
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The Principles of General Prophylaxis.

The principle of rational prophylaxis and combative efforts aminst all infee-
tious disenses conzists in mensures directed against the causal agents of these
diseazes.  Such measures as are to be of vaine in eradicating n disense like plagne,
have to be directed straieht to the root of the evil, namely, to the destruction of
its causal arent—the now well known Bacillus pestis.  Without a knowledse of
the agent at work in the produetion of the disease, our efforts at a rational pro-
pil_}-‘l:lﬁ:iﬁ wonld fall fr shore of the BeCessary standand.

Bound up elosely with thiz knowledge of the specific cansarive agent, are
other factors which are of importanes, namely, a knowledze of the bislosical cha-
racteristics of the iniero-organism, of the powers possessed by the organism ro
I].mdur::: the disease, ol the l.il!l.‘."i[il'llfl lll'irll‘ll'ltl'li'_'-'. and of the necasaary cordilions
of life for the maintenance of the hacillus inside and outside the body,

A knowledre of the morphological eharacters of the plague bacillus is of the
l'liglm!ﬂ- 'L|n|:|nrmnm- in o deneral sense, l:.‘-|r!'l'i=|”1.' fie purposes -1|'nfi:|u'n. sz and an
early recosnition of the dizease. but so far as prophylactic measures are concerned,
thiese charaeteristics are of relatively litile importance,

In order that such an organism as the Bacillus pestis may produce the symp-
u“u-mmphex of p|:|.,-_[|||3, cortain comditinns mnst e [present, In the firs: [hr.-lr_‘-_-_
there must be a souree of infection producing the bacillus and supplying it in a
]i1.1'|||;_r and vienlent condition.  Without sueh it iz inconeeivable lor the ojsepse L
break ont.  Epidemiology has established the fact, that exotics as plague which
are not endemic in oo country, never have an auteehthonus orisin, but are alwavs
introduced from without. The most important souree of infiction is of course an
individual suffering from the disease, and more particularly the secretions and
excrelions from his '|'|m|}', Avain, so ealled latent cises are of imporiance, i
which the individual appears in good health, yvet harbours enormous numbers of
the specific germs and seatters them about him,  This sort of thing is well known
in the case of cholern and would appear to hold good for plague (eide cases of
accidental death in which the B, pesiiz has been foum] o the blood and int
organs).

rinl

Again, a source of infection and one of the highest importanee so far as plaguoe
is coneerned, is the ocenrrence of the ddisease in animals,  Kas suffering from
}'lll'l{-’.'llﬁ constitute probably the most imporrant element of danger to man.  These
vermin are known to harbour plagne bacilli for long peviods of time.  The disease
iz often chronie in thom and the ocoorrence of !:lT.uilE}' i |1]:1-;m:- cutiol e dyz-
recarded in the light of the most modern research.  Awain, other animals, as ens,
ﬁ_lw]ﬁ, calves, :-‘:lu:L‘rp, 1|'I;__;'$., e, are Slls-lm:p-lilﬂ:r 1o |n|slgl.ll: inlvet iuu‘ and becomae therehy
elements of danger 1o the weneral public who frequently eome into elose contact
with thiem.

The question as to the importance of water, soil, air, ete., in regard to the spread
of 'E:l.'lg'llﬁ iy be disearded 1o o frent exient. The daneer attached to these
elements would appear to have been grossly over-estimated.  Food us a souree of
the disease has abready been dwelr npon under a separate heading.  The eonta-
pvintioen of food !l}' vermin, insects, the l]_:IIH"iIIE by infecred ersons ol :||1i;_:]q.-35
ete,, is a subject requiring the most earnest consideration on the part of Sanitary
authoritics. My own researches appear to show thai plague to o great extent is a
dizeaze originating in the alimentary canal, the conveyanee of the infection being
effected through plague infected articles of diet. '

The avenues of infection in plague may be divided into direet and indirect
ways. Direct infection is mainly oceasioned throngh wounds and direet inoenla-
tion. This mode would not appear to play an important part in the spread of the
disease,

Indirect infection. oo the other hand, is of 1he highest importance.  The
presence of innumerable plague infected rats, seattering broadeast hoards of plague
bacill s through their seeretion: aml exeretions, h~l1li{:l‘i:|‘t_{ Puri.:iii)l:_' the rross
infection of food, water, ete., constitutes an element of great danger o public
health.  Again the clothing and linen of plague patients may e the means of
conveying the infection o the extrome ends af the earth.
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The secretions and exeretions of Enl:ugne infected individuals themselves offer
innumerable chanees for indireet infection.  The so called Drop Infection,” with
the exception of severe punenmonic types of epidemies, would appear to play but a
small part in the spread of the disease. B

The links in the chain of infection in plague may be named the following :(—
(1.} The source of infeetion.
(2.) The method of transportarion.
(3.) The gates of entrance.
(h.) The amount of the virus.
{5.1 The quality of the virus.
(6.} The :.l1.-':re1-lihi]il}' of the individual,

If ome of 1hese links iz mizsing there 1= no chanee of the disease breaking onr.
A preori it iz of little consequence for prophylaxis what link in the chain is at-
tacked, provided the cansative azent in the particalar link is eflectively combared.
For general purposes, however, it would seem best to attack each link in the chain
simu ey, !hl'u‘t'idh-di an oppertunity presents itself

The intersational armangements and quarantioe regulations, regarding the
prevention of an exotic disesge Tike plague, have become extremely eomplieatod
and rigid within the past lew years,

Faatie diseages, in veneral, are not like measles, tuberculosis, venereal disenses,
ete.. which are endemic: they are alicugs dnleodaced inte a connley.

They are never of antochthonons ovigin. Another poing of interest here is that
these exotie diseases, namely, plague. cholera, and probably yellow fever, are not only
introduecd into & conntry, but the method of introduetion or the avenge of infection
is almost always by w'.-._'u.‘ of the =en.  Maritine cowmerce is therefore largely
sesponsible jor the spread of plague, and the defensive measures adopted agmnst
these diseases have wuch io common,  The weasures directed against the spread
of cholern are alimost identical with those laid down to combat the imtrodoetion of
plague.

Within recent years, another channel of infeetion lias been opened up for the
spread of the discnse,  Railways are being eonstructed in all parts of the Con-
tinent= ol |_-:_|_;|n_J1u_- il ,‘;:-ii:l, amd el evistitafe e element of even reater rfrml_qrr
than the sea, Ul disense will, in this way, be rapidly transported from one end
of the world e the other, amd all 1he skill and vigilance of sanitary authorities
will bLe |-q_-.||u"|.r|_-ct for the |rr1’:1.'1.'1lri:lh of itz inteaduction,  The construetion of the
Trans-Siberian, the Bagdad. the BWasso-Dndian, the Russo- Persion oz well 05 oomer-
ous railways in plagae stricken Southern China will add to the already over-taxed
energies of sanitary authorities and public _|Hkhi-5. |]!|: present day regulations
and international quaraniine arrangements in order to insare a trostworthy pro-
phylaxis arve widely known 1o all those interested in the prevention of exotie
disenses,

What remaing, is to consider these quarantine measures eritically and judge
whether sueh reculations and arrangements iy their present !'urlu have fulfilled our
hopes and insured us freedom from plague or other similar diseases.

The answer must be in the negative.

In fact, one mav wo further sl apart from eertain exceptions, assert that
with vur present state of knowledwe, e possess e means of being absolviely centiain
s fe the per erenfioie of the introdgetion of j’-h"-r:_ljﬂ-‘ FRHf Ry p:ra-'.!f;"ufl:r CORREE Y ur ey,

The grounds for such a sweeping statement are as follows:  The very essence
of quarantine direets its eneroies io the Iirr-l.rpl:um to Iirlag_{ue patients, u-_tlu: secomnil
|r|ﬂr¢1' to thiose in;li\‘il]“”]ﬁ.ill whom the I.I.IH:I?IH:I 15 inoenla ir anid l‘.hlrdl)r to the
possibility of indircet infection throngh merchandise and p:.-rwlm! u_ﬁ"euts. Hlow-
ever, our ever advancing I.m-..“-'!mlge il !1.I:|;_1I.Lu THE ::'Emwm only ?nthm the lust !‘uw
years, that two m.h-:-r factors, hitherto disregar ted, have a very importast bearing
on the whole question.

These are the kunwledge of the eristence of latent cases of plague, and the
preduminant role played by rais.
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Lateney in plagne does veewr,  There is no reason why it shoald not. [t is
now a well recognised fuct that pathogenic micro-organisms wav be present on
the external and internal surfaees of the body, as well as in the internal oreans
without calling forth wanifest symptons of disease. '

According o Gorscuvien, such cazes of latency may be divided into three
categorics :—
(1.) Lateney during convalescence.
(2.} Latency in healthy individuals,
{3.) Lateney with accompanying trivial symptoms, such as one finels in
the anitial sHEes ol nHny infeerions diseases,

It bas now been proved that odivideals convalescent from plagne may be
sources of great danger to public health.  Plague baeilli way be discharged from
their bodies for some considerable time after their recovery from the disense, anil
the bacilli discharged are alive and virulent, and L':|}:||E:|ll: of setting up the disease
in other individuals or animals, ]hlling from the commencement of he |]i5u;lgu:
Gorscuric and others bave fownd plague bacilli in the exerctions for 70-30 days
or even longer. The sputum is also known to harbour plagne baeilli for a long
time even alier recovery.

So jar as I bnow quavantine regulations foke no cogquisance of such cosex of
fatency.  Suecess in the extermination of rats on hoard =hip is & mueh wished
for victory. At the present time no absolute muarantee of their having been ot
rid of in any ship can be given with the most modern means at our disposal for
their destruction.

Within the [t fewr years tliere exists EJEI.'II!}‘ ol [Jl‘uul ol the introduction of
plague into a sea-port by plague infected ship mts,  Added 1o these questions,
namely, the ocearrence of Lieney i plague, and the role pluyed by rats, must be
added " another, equally important, the difficuley or even im'n_mihili[:,r of locating
sufficiently early the bonndary of the plagne infeeted arvea or what is kuown
as fhe “1'r'r4:'-u:m'm}:.rfrm tereitorialle contamence.”

Summing up this criticism of the present day quarantine efforts at prophy-
laxis, it may be said that such vegulations have not come up to what we expected
of them, and that the frequently oneestded and vigorows weaswres adopted crand
in e relation e the .:q’urm!:_p' r':.l_,.'fir'.'ﬂf ot enaerey sl fateria ol relalfions.

A reform of the present Llll:lr:ltllil!ll_' measures would appear 1o be necessary.
The system requires to be hmited. Az Gorscuvicn has it, the system should
apply, in ordinary ioternational commeree, to sctual infected and suspected ships.

here should be o rvigid rules and regulations or standing orders for the [Public
Health Officer.  Competent officers should be left 1o o certain exient to the gui-
dance of their own initiative, :IEI:LIh]i!I:_: ter the nature of the eirenmstances wineh

may be before them.

All thiz becomes evident to those who have had much experiense of epidemics
of plague. To them, it i= of the greatest importanee to know the particular
variety of the discase before them,  They must apply the measures at their
disposal according 10 whether simple septic eases are prevalent or whether they
bave to deal with the deadly primary poeamonic type of the disorder.

It 15 of interest to nnte that measures in t’:r"_::L!'d 1o these varions p itz hnve
been  pecornimended h}l' the members of the recent Conference in Yeniee, T
detailed examination of all incominge ships daring plague epidemics is a most -
portant duty and a further execllent plan wonld be the continual supervision of
all ships in the port as recommended by Garrgy,

Agzain, the control of the health of the ship during voyage is necessary. In
connection with this two recommedations might be made,  Ferctly there &6 nrgent
weed  for better dradaed ship dectors, and secondly the a:ui‘fe-u'l“{y eercid by ship
doctors ought to be strengthened.

Further, ithe wedical ceamination of FLLE T il erers aF ol -piireg sh:lu.-
and the vontrol sver cargo and merchandise :iiiﬂ'ﬁf i e rigorotsly prosecufed,
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The examination of merchandize should never be neglected, if there is any
gugpicion of plagne.  There is the possibility of its infection through plague infeet-
ed rats to be borne in mind.  Cases of such bave been reported during the past
few vears, According to Kossern and Nocar, in Hambure merchant ships arrived
from plagoe infected ports.  No cazes of plague in man had occurred on board.
The CAPZOes Were :ii:‘:t:]t:‘nl'gt-l] and with them were found pamerons dead eats which
had died of plague.  In such cases contact of the ship's ratz with those on shore
must be avoided, and those 4:1.}_::.15_{0-:' i -|5:-'.r,'l:l:11"-»_r:i|.i.:»_n,_r the CIELG, r1||._1_l;ht to be |}|:||::{:l,1
under medical supervision.

The measures against rats on board are now universally adopted.  The
destruction of rats on board ship is a matter of zreat difficulty. The use aceard-
ing to the fire extinguishing and disinfecting system of an apperates file Clayton's
i rlf:r-:lr;.\' .w'-l‘I.I'r'.'fI'-:l'r'-l'-rJ."_r,l. 4

[n summing up, therefore, the principles involved in general prophylactic
measures azainst plague, one must strongly advoeate, the fullowing :—

{1.) The limitation as far as possible of actoal quarantine,

(2.) The extension of the system of revision,

[#.) SIrong enzures aramst rats.

(4.) The evidence of all unnecessary dogmatic rules and standing orders.

[5.} The individual trestinent of each ense :l::u:ur-ii,ng_f to 1Ls merits.

{f}.l The EIII|‘I]II_'I.'IHII'IH of COm et 5]|i1: dloctors,

f?.j Tha L'iﬁjnﬂ‘uyn'u'ﬂf J::.F- skelled LI rf#i.-:r'.l'.w well wersed in .’Im”-u“gfw
medlers,  These officevs, o ovder to CUE T the muny  duties af
Hhe .l.llfﬂrr‘ minist devate the whols .r!,r' therr timee o s word 1 Mlier-

wixe the measures af their -a'l"nl-.w.‘!:lri'.'\.n'.|'|i itz e earried on! in o rft-&u.m-"-éll
frashivn,

WILLIAM HUNTER.

The Principles of Special Prophylaxis.

Viewed from an epilemiological point of view plague is found to oecupy a
place amongst infections diseases peenliar o itself, this is evidenced by the faet
that there exists for the spread of the disease two oreat avenunes of infection.
Indeed approaching the question from a strictly public health standpoint, there
exist two entirely different types of plague epidemics, namely : '

(1.) Epidemics cansed by plague infeeted rars,
(2.) Epidemics caused by plague infected individoals,

The first is what we r.mrnnun]:' meet with in Hongkong, namely, septicamic
plagne with bubonie and pnenmonie manife-tations.

The .swnrltl is 1':1!:1:1).? found in I-I-:u_:glzmng. It is what is known as primary
pneumonic plague.  This form was frequently the cause of enormous epidemics
le_-iug past eenturies, .T1. would appear to be less frequently met with now -a-days
It iz the most dreaded form o!l‘!:]uguq-,

Septicemic plague in its varions forms depends upon a rat epizootic which
lly known as * Rat Plagae ™ Man beecomes infected cither by direet
contacet with infected ratz or I'.‘" indirear comtact, the virns hl:in_-_[ conveys | .[0 him
through the agency of infected habitations, ships, goods, ete., upon which rats scatter
their seerctions and excretions.  Infection by direet contact would appear to be rre.
Infection by mdirect contact 1=, in my opinion, the nsual mode of conveyvanee of
the B, pestis from the rat w man, .

At the same time the convevance of plague infection from man to man or
from man to vat by way of infected seeretions and exeretions must not be lost
sizht of.

The vansferenee of infection by way of suctorial insects wonld appear to be
of no practieal significance,  Bubonie plague is held by many people to be of no
itﬂ.]r'.-'.'turt'l'i' in rug_r:u'el to the spread of infeetion,  From my ru:;-.-m-c]m:-, however,
this appears to be only partially true.  The dim]mi'gur- from the buboes may be
regarded as not dangerons to public health as the plague bacilli originally present
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hecome replaced by ordinary pyogenic cocei. It must Le remembered that the
bubonic variety of |-|.H='u-.- is only a manifestation of the scpticemie discase.  The
organisms are present in the blood and muliply in the Blood, and are scattered
Dirope Lezist F}}r suely infected mdividaads T.ht'ullgll tlir exeretion: aml 2ecretions.
Therefore such types of plague are not to b treated lighty,  In my opivion, each
of the varieties of septicaemic plague is 1o be regarded as dangerous and capable
of spreading the disease, the actual spread of the infection bty oceasioned
indirectly.

The guestion of prophylaxis beecomes a serious one when we have 1o deal with
the second type of plague, namely, primary plague pueumonia.  Fortunately this
variety of plugue has pot often appeared in Hongkong,  Each ecase of |1lr|:|1.tr_',*
pnenmonic plague must be regarded as a new focus of ‘the disease. This form of
plagne :,.|.'-11_-:u|5 with great vapidity, producing family epidemics, to be followed by
E['III:IEDII.L‘S ol mn;.;reg:llluua of people, anid lastly often appearing as a dreadful
pational plagne and dizaster such az was found during the middle ages.

Only one other disease, namely, Influenza, can be compared with |1|rim.|1 v
|&“‘l1t: Ill]ﬂ“l“ﬂﬂ1ﬂ lﬂ rﬂ'”“rll T |ﬂ|l."".'t-t\ HJ Jl]'.l. “."il.f."“‘:r [ I-'ll.l-l'“!‘.""" E"'\t-l"“"ill'.l'ﬂ.
i 1IE] CNSCE ﬁl‘;-nm.:l v prenmonic plague, the 1Irn]n infeetion of Foilcee plays the
predominant part in the conveyanee of the infection,

So different are the two types of epidemics found in plaguc, that for ages they
were I"l.""'.ll‘llll{l as distiner disenses.  he septicwmic Ly e with the presence of
bubanie swelling was formerly known as “oriental |rl.|mw " the ppeamonic type
of the disease hl.*m" called * Pali,” ar - Lung pest.

Recens researel bas shown that individuaels wlho have .'l|1!:.:l|.‘rll'||1.' 1'q-||1|-||;_-||_-!1,‘
recovercd from pucumonie plagie nay Larboue plague bacilli in the sputum for 2
copsiderable period of time.

The lessons taught us by the varions epidemics of plague during reecat years
show very clearly the modes of development of these different types of the disease.
It Las been shown that in endemie plague foci as well as in recently infected areas.
the dizease appears first in the vat.  Kat }:l-wur is the primary 1vpe of the disvase,
And further l|- ontbreak mmongst the rats is asually the result of conveyapee
of infeetion through plague ship rats.

Again in endemic areas the more beniern type of the disease s usually found,

Primary prenmonic plague can usnally be teaced, throueh the benign type of
the disease. to o primary affection of rats.

These preliminary data are necessary in order to formulate the prineiples
underlying the special prophvlactic efforts azainst the diseasc in it varions lorms.

The methods at o 1||-'|nn-':|| for thwe FII':."'I.‘IZ.'IIHH!L ol the -q-:'-':ui of the dizease to
other parts, have alvead v been dealt with under “ General Prophyvlaxis.”  Supposing,
hU\"l."ﬂ'I‘.. & case of p]uﬂ'ne OCCUEsS 100 pt"u..'h:-lmh. Lealthv area, pn-pln'-wm has a
double duty to 1:—&rlurru In the first place, it must :.'::l.nrl:ull'..' zuard against a
possible outbreak of primary pnenmonic plazue, and seeondly it must eope with
the already existent rat plague,

Cuthreaks of lung pest, either isolated or epidemic, ean be dealt with simply.
Here man alone is the carrier of the infeetion,  The rat has nothinge 1o do with it
Therefore the endoreement of the strictest tsolation and the thor .-u_-_';ll disinfection
of all discharges fulfil all thue is required.

Not only have cases of pnenmonic plague to be isolated. but also all instances
of the HE"I!T.iL".L!‘:‘I‘IiI: disease,  The di:::l::u'g:_-x from these eases have to be mgnrvied 1%
equally dangerous.

As u general rule, all cases of plague, no matter what variety of the disease is
present, ought to be isalated.

Special precantions have to be enlorced when dealing with the primary
pneumonic type of the disease.  lere rigid isolation is necessary, even from cases
of the other types of plague. H:mctiun-'r of the nature of a mosquito net ought to
e used, pot 1o jrrevent the gecess of IIlI"lH[I_I.:IItOE'..S‘ hiit m:ul::j. [F1] gtmhl :I.H'.lmﬂ.t the
aerin] distribntion of the minute particles of sputim which are so dangerons.  Doctors
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and attendants on sueh cases huve to exercize the greatest precautionary measures
possible.  Convalescent cases must be kept isolated until all plague bacilli have
digappearcd from the sputum,

It lins .'Ill'l.‘:l'll}' T IlrL'IIlillI'H.E:I that as o gL"I]l‘Ti'll r'I]IL' JI" cases of I'_tl:.:‘luu uu}_{!“
to be isolated.  No exception to this role ean fora moment be entertained in regard to
|-|'i|||r|r}' (LS LI TS ill'l‘.{lt!'. In 1il‘Ll]iTl‘,5. IIU"!"-'I‘\'I"I'.. with the disease as met. with
here in Hongkong, wmacly, the septicsemic form with = bobonie manifestations,
the question of i=olation weed not be =0 vigidly enforced.  The possibility of the
spreadd of infection from these cases is liwited to the exerctions aned secretions from
the patients, and in any well regulated Hospital, where the thoroueh disinfeetion
of such diselarges can be earried out, the treatment of such septiciemic enses of
plague can be as sueesstully sceomplished as the treatment of severe cases of enterie
fever.

Further, of sreat importanee is the supervision of the relatives and friends of
all enses of plagne.  The isolation of comtucis @5 of the haglest smportance.

No plaguee stvickere city con be sadd fo fware its sordary avsongements eomplete,
niniless ,-”j-;fpfr' F”Jf';.n'.'dg heax been ponde for the I,lrr'r-?';ﬁ.l:q}h af senreaifiog TS,

Probably the most importat pare of the campaign against plague is that
directed ::g:;inst ral Ilil e.  Were man the uu].'g." inesitis of Il.'ulmltrjng |.||:1g1.ll.'..
there is little doubit of our socn gaining complete mastery over spread of the
dizsense,  The results obiained by thoroush disinfection of bouses, hove elearly
shown thi= to be true, Yer, notwithstanding the non-ocetrrence of further Cl26s
of plague in these houses disinfected, fresh cases in the immediate neighbourhood
pecurred.  This laet, coupied with owr knowledse of the part played by infecred rats,
has led to o modification in onre ull::lt:.-ir:;_j and disinfecting =ystem, Nowaedays, if
plague is to be stamped out, thorowuh -Iir-inim'.lh:ul. cleansing, and destruction of
jats of whole distriers must be ondevtaken.  The wmethods as applied ro singlt
houses or units woull appear (o be of no value.,  The seneealised disinfeetion ad
cleansing, strongly recommended by =ir Horace Prsenixa, has given excellent
results in the hands of Gorscneica, Birrenr and others.

So far as sl plague s eoncerned, it would appear that this form is mamfly
jf_q?jg;._u.-'.w..-_.l..-r Fﬁ-.-- .|ru- F.!-IIE',H.HIT; A J.|||'- In'n" i'nrr'rl.f;!.t i"l‘l':llt.lfi'lﬂl‘l'h' rrj'l i'fr." .I'.Ir.;.'\| (1 F1 J-.li ki,

The clivging of plagne to one particular spot, and its periodieal re-appenrance,
mostly at defipite times of the Vear amed at the seazon of the yoear when rats are
must pealifie, points o the fact that the disense is waintained in the body of the
pat.  Mv own resenrches show the [l £ i al ot |J]::-:Iu' r]m::;_:hnlu, the whaole
year, I"l:l;:uu in man in Honzkong is llir]}.’ prresent in t-pi;:lvlniv forran 'I]I'ni'ilig eertain
sensom= of the year,

I amn convineed that the rat hachoes the dizsease in o chronic or Latent form.
which continues until the siason when rats are very prolific. At this period. the
disease again becomes virnlent throngl: the bodies of voung vats, The rat epide-
mic and mortality assome greater proportions and sooner or later the disease
breaks out in man.

That plagne may Do chronie awd latent in rais, the viens being maintained
for several seaxons, has been experimentslly shown by the laboratory experiments
of Kotk and Mawrixs (Dent. Med. Woeh, Mhos, 1.4, 1902), Thl.-}' are strongly
supported by Gorsenricn, and it is our intention to verily these resulis i possible
in Hongkong.

In previously non-infected districts, vat plagne vsually appears in advanee of
homan plague.  In endemic arcas, where rat plagoe is constantly present, the
increase in e rat epidemic appears in advance of plagee in nan.

It wust not be forgotten that rat plague may exist for an indefinite period
without the disense appearing in mwan.  This faet is of importance to sea port
towns. In such towns human plague may not have made irs appearance, yet
||]uguu iy exisi oSt the ratz. The avcasional xl.l;-ﬁe'.rmﬂ'l'l: il ion .r:!f the
raats of such cities or towns would appear o be of vafue.  The recognition of the
digease in rats, previous 1o its appearance in man, would simplify the prophylaxis
o an extremnms: 1Il’= ({1 b

PR - .
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Unfortunately  the methods at our disposal for the destruction of rats are
- + L] - - -
few, especially when applicd o a generalised destenetion of the species,

The various poisonous preparations in the market arve of lintle value,

The Bacillus Danysz has not so far justificd the hopes at first entertained for
ir.  Some obzervers ss Broxsterx ( Deoar, Mel, Woel, Xoo 544 19000 and Kisrer
{Dent. Med, Woeh, No. 15 1901 ) have obiained somd resiultz on a small seale.
O the other hand, =uch hacteriologisiz oz Kok ( Denr. Med, Woeh, Noo 4.
1902), Awen (Deur, Med, Woeh, do. 949, 1901 ), Keassz (Deut. Med, Waoeh, No
230 19010 amd others, Lave Dad IHliI‘i'.t'lll]:.‘ bl pesndts, My own resalts are in
conformity with those of the latter workers,  Becently Professor Roux of the
Pastenr Institnie i Paris has had wonderfol resules with bis viens, 1 have pat
myself in communication with him in reeand 1o nis methods, whiclh | hopie 1
:L|||1|_'3,’ in ||nl1_-_[|-'.uu;_: whieh is '.'q-l'il.'ah}lr rat ezt

Summary of Prophylaxis,
The forcgving principles of general amd special prophylaxis have been stated
HI A8 Coneise ns possible.  The prophyvlactic  mensures azainse the inteo-
duetion of the exoric nto a =ea [T e inlaedl town have been deale wich, [ only
remains now o sketeh as briely zs possible the meaznves wiicl 1 consider neves-
ALY 0 deal wich the diseaze after (13 introduetion.  These eonsist o the ii:lln}w'm_a_r e

(1.} The abzolute control of |ln-1.'ir|r'-|:.~'- .~'~||5-F|n.-'|-| tos be infered,
(2.0 An early vecognition of the disease, which is attained throngl : —
{a. ) Compaulsory post-mortem exmminations,
0y Tomedince notification of all cases o e sanitary authorities,
(e} :""ll‘.'.‘uh..'lll.'lli[' soarely 1o infectod aprens il |:|_-i;_ri|lmm'|;|u.u| for onlyer
enses ol the dizsensge sl sounrees of infection.
(o) The exsmination of rats.
(o) The |||1n'i.-:iﬁ|| ol rnp]m|'rl|]|iri¢.=' fiosr tlae :-'twi_\' of the dizease
from all points of view.
(3.} The izalation of infeeted Jrersans il eSSy
Aston ol relations and contoets,

(4.} The medieal supe

(3.0 The provision of segrecation camps,

(6.0 Whelesale inensures must be divected amainse eats and other verin,

(7.) The edueation of the people especially in regard to cleanliness, eook -
it ol fod, 1'mi|i||_r_f of water, efe,

(F Skilled veterinarvian ?-1'I|H'I"|.‘i.'ullull ol ol fooel .-|||r]-li1--a.

(0 The thoronsh disinfection of infocted districts,

(10} The thorough cleansing of non-infected disrrices,

In the abuowve list peodieltee deocnletion o= ol vecommendnd. =ueh protective
wwers us are conferved on ooan by the mecelaiiog of |-I:::_-|t:- Vel e are Eransient,
l[l iz donbtinl i the Ill'lilll'\litilﬂl afforded lasts more than a fow weeks,
me serum miivoented,  =pel serm concain only
lete meterolvsis, henee riI.'.-
his direction before we find

Nor is the emplovment of pla
part of the complex wolecular body requisite for comy
results obtained.  Muoch more research is reguired n
a specific serum for plarue.

;".gnilh h"u' u'.ﬂ-ufr_tﬂf-* q:;;f-.l'rrll”m FFY ui'. Jf-.wJ.:fri'-fuh.f\ |'IJ‘- paief di ey urmw.r.qu'.'f_
They are expensive and their beneficial action in general is donbetal. The em-
plovment of disinfeciants ought 1o be restricted 10 actual infected arens,  The
promizenous use of disinfectants 05 cleansipg agents in distriects not infected is w
be disconraged.  Much more, or at least as much good, acernes  from the wse o
HONT and i P.Irﬂifﬂ'n'lr .uulp.apl':y :Irj' ier,

During the ahsence of epidemies of plague in wan, our energies ought 1o be
directed against the omnipresent rat plague.  In the alsence of primary poeamonic
plague | am convinced that the eradication ol plagoe from any conntry, distrien,
city ur town is subject to the complete extermination of rat plaoue,

WILLEAM HUNTER.



G —

Epizootic Plague.

The dizease amongst animals oceapies quite a special department of its own.
Until a few years ago, the veeareence of the disease amonzgst animals, appears to
have attracted bau little wiention.  Indeed. so severe were the paat outbreaks of
the epidemie that litthe o no time was available 1w regaed the presenee of the
dizease in animals other than maun.

With the advent of more perfeet knowledee in regard to the wavs of infection,
our attention has been divected to the ocenrrence of diseasvs in animals, dizenses
which, when compared with those occurring in wan, appear 1o be similar.  The
question has therefore avisen—a pew one indecd—as o the part played by
animals in the dizzemination of certain disenses awonest tie homan race. It
would be guite impossible, indeed annecessary, to zketeh, even briefly, the con-
nections between disense in animals amd in man. Summing up the available
evidence, we find woch in favonr of such o connection.  lodesd there is gouod
reason (o suppose, that in the prodoction of cermin widespread and epidemic
diseases, animai= play an imporgant vole, iF nor the initial fetor, in the spread of
the disease among=t the wenus homo.

It must be ditfieult for a cortain elass of !u'uﬂ--a-ﬁu:|:1| el Boeosel awiny fresen
the time worn canses of epidemic disease.  ludeed, in all ext books on plague,
one fimds the old dogmas of infection, most cefully reproduced, namely, the
solution of the problem by @ recognition of:

() The communication of the infection from the sick direet,
ILI’r.\h Indirect niean=.
(o) Ploee infection. eie.

Az Asupvrroy Trowesox savs. snch a table of causes would mnply explain
the epidemicity of plazue,

The adberents of such a classifieation ol etiology appear 1o ke no cognizsanee
of the advances made by bacteriological research, 1 wonkd appear from the maost -
reeent work= on sueh a -=||h|w_[ I!h.LJ. e Wihs ancl menns afforded to the . IH."‘GM"F
to prodduce infection, the eonrsz of plagne infection. and the oxaer '|'l|":'rlh||'tl'|~\ =
deriying the spirea Lok thie pest, muat ||:|lh'r*r-:- retodelling npon the Ties indieated
b the results of modern epidemiology.

As has ot l|_._|||'|. Loeen mentioned, e n'c'uuntllnu ol -|-|jt=rul:|1' ||-|;||5|_,'|:|l' HE AT

|m[|mI nt fneror in eacre, = of recent dace. ‘.l the Jrresent ||-|L thie t‘|ttxuutll.'
hat= become cne of tlie mose enerossing pesearches in resand 1o E-Ilulw ".!:-rn!.lr}
authoriiies are alrem I!,' Jw'-'whi-'l.w tlie im :“-i.-f e hl:*fllt' thev have o deal

withi ll!‘l:'u]ulr]'l. thie e AL ||.-.lt||::|||_|=1' fiicsair 1n 1]1'II' I.Ell.hl"" '[l.l Hl‘lrulhllul thie
q-|p1q|~-m|c [t woulid be o difficalt matier w spe c*:a ise in regard o the particular
speeics of animal which atreaered the attention of past hyaiemsts. as a factor

(Hage disseination.

At the present day. however, one cannot take up a book dealing with plague
without huitnﬂ' strucs with the prominent port devorad 1o rts as disseminators of
infeerion, Ill fuct on the perasal of nuany such mnnuscripts one s deawn to
the comelusion thar rats, and nul:hmr_._r bt rats, @re I'L"'-'E"ﬁll':-l'lJ]L for the existeoce ol
l._,!'r_i.i]_ElIliL pinzue around us.  Going into tie question more thoroushly, however,
it is diffieult to gnage exactly the premises npon which a conelusion lins been
drawn.  We have to consider w hether rats are the only disseminators of plague-
in fact do they disseminate plag igue l:'i'.ltdt mics at all-—or oranting that they are
|4_-=.|||_||_|-djl_:]i: for the ovceurrence ths- X mlth' HH]'IIJJI-HLJ]{' 0Or aunph
patliers in the wholesale "|§_"|'||'|1'I'-" L of 1||E Ihll.*i.'lltl!l L EJ'L FTTETE B s,

IFrom all workz on }h-rue,, I hiave drawie the oomela=zion thar eatz—and these
vermin alone—are the |r}'|f*u-., spreaders.  Thizs wonbd appeas to be ton dormatic a
conclusion,  Mice nssoeime with wat-, are suseeptible 1o plague, 1|ulﬂ¢Ft1¢ﬂtL with
man where possible, so that it seems I-rul.nhlt- that under certain cirenmtances
thhege animals IL'I'I!_"l'IT ‘ILI_\" HL ||n|mrnnt a role as their ne I;.;‘J"FIII'F the rats.

Awain, the disense is krown amengst cats, fowls, pizs, and oxen—all of
which animals are more o less oceasionally in close contaet with man. It therefore
~eems probable that the existence of an epizontic in plague as a factor or cpidemic
dizsemination, must uot be dogmatically restricted to rats but extended to rhose
uther animals which occasion: |1Ev have intimate relationships with the human
ApECies,
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At the smme time the question of the epizectic is a recent one, and in view of
its having Leen applied more particalarly to rats, one must enguire as o reasons
and the facts upon which such a theory has been founded, It is said that plague
is primarily o disease ol the rat, that it is commonly connnunicated to man from
the rat, and that muan and the rat may be reeriproeally infeetive.

Again epidemies may be present without epizootics and viee rersa,

Much has been written in regard to the elose inter-relationship existing hetween
the epizootic and the epidemic.  The evidence at present available would appear
o fuh short of absolute proof of a dircet connection between the two.  An oe-
casional and frequent concurrence between the two has beer: found, but the question
whether the epizootie iz the eanse or an incident ol the epidemic is still left unan-
gwered, The esziu_-ricllr:u of Tnomsox in Sydney during 1900 was that |j|u;_:uu
rats were the zole source (rom which the infection wis communicated 1o man,
The evidence in support of such was however incomplete,

The literature in resard to the relation of rat plague to buman plague is
defective. Sxow's observations note the incidence of plague in ratz, but do not
sugoest any connection between the epizootic and the epidemic. The Indian
Plagne Commission do not lay any weight on plague infected rats as agents in the
dissemination of plague epidemics. Brvce Low's papers on Bubonie Plaguoe, dated
July, 1902, lead me to believe that man and the mo are reciprocally infected.  No
evidence is fortheoming in regard 1o the question from « priord grounds.

,’I.l:m_!.' |p|::,g|11,! workers have much -|'lﬂ:'LmIH‘._1,‘ in |1L-1'-:e-itillg b irl:l:_{u;: indection
could be converged from rat to man.

To explain the transference ol the disease from the rar o man, Haxkix
(Aunnal Pastenr, 1898) concluded that plague in man stood in relation 1o the
:pcce:]sihﬂil::f Lo rats and that i.mlu.h[r SO0 iﬁt(‘:rlllﬂli:ll‘l'\. im=ect was hecessary o
communicate the infection from rat o man.  SpoEn ucheld these observations,
and these two investigators may be said to be the only exponents ar present of the
epidemiological factor of the part plaved by s in the dissemination of the
dizeaze. That suctorial insects have much to do with the enuse of bubonic plague i=
l,:.- no means obvions,  The reports ol pecent vears in regard to {-Ini:rimuir_- and
epizootic plague, do not eonvinee one in regard to the intee-relationship of the two
ot breaks,

The canse of this is mainly, in my opinion, the failure to systematieally examine
both ontbreaks. DBefore anviehing like 2 causal connection can be established
between two such outhbreaks, it wonld appear necessary to closely examine the
geverity of the epizootic and then to eompare this with the epidemic, particularly
in remard Lo its comrse, time relations, exact actions, sl continnanee,

Such has been carvied out systematically in Honglong since the commence-
ment of 1902, Owver 300000 rats have beeon examioed for pl:'L_r_"tlL' infection.
Mawy of these were caught alive, the existence of acute rat plague, chronic rar
plague and latent plagoe infection has been determined.  Curves have been pre-
p\:'l.l'nfl for each of these Vesrs, Tmrnqll:r, 1902, 1905 and part of 1900, mud the
relations ol the l,-.;-ix.n::.i 1 have been noted daring the mterval between :-:ridq-|u|i:-ﬂ._

In such a way, it has been possible to map ont clearly the courses of both ont-
break=. PFor details in rec] to these ome 15 referred 1o the Hizrories of the
courses of the epizootics. Lo dealing with epizootic plasne, my attention has been
directed more or less Jihﬂ_'H_'.‘ to rat |-]:4}_ftl:‘. bt the varieties of the disease in animals
belonging to other specics bave not been lost sicht of.  In fact it bas been my
object to obtain for exominntion almost every animal possible, which was sick or
died sinee I arrived in the O r|ﬂ:|t:.', |'+:.' thins slir:nlllutiug the |::}l1nul| tor thie ilnpm‘l.:mur
of havipz his dometic pets or other animals examined lacteriologically, T have
been able 1o find plague existent in animals, to a degree, rather suprising to the
minds ol the ordinary sanitarian.

The following report on epizootic plague is merely the story of my experiences
in regard to the disense amongst a pumber of animals, conpled with brief notice of
the existent knowledee in regard 1o the ineidenee of the diseaze in such animals and
found affected,

WILLIAM HUNTER.
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Plague in Rats.

In all trentises dealing with plague. which have been published during the
past vear or =0, one finds o considerable amonnt of attention devotel to the
question of the ocenrrence of plague infection in rats, and the dansers artached o
the presence of such wlected vermin in the direet r'||:'mill'.,' of man.

Sanitury badics, althongh thoronghly eonvineed as o the presence of such
epizootics in certain plague e as, are by o means convineed as to the
exuct role plaved by such pligue infected animals in epidemiology.  In short.
much evidenes is wantine o prave u'«.u||:hua'|x'r-[}'_ that somme relation exists het-
ween rat plagne and an epidemic of plague.

We may findd both present.  The epizootic and the epidemic may ran coneur-
rently: ver one fimds it diffienlt o beenme reconeiled to the conelusion rhat
plague i primarily a discase among rats, and that such infeeted vermin are
r‘q_-.l;]u_u:uihlu. fir the ontheeak of the disense Arong s the linmean 5|:|_~f_'i{_-:§_

The Prescnt resed rell b= an alfenipl Do wras=p o= [ill:l'mlg‘hl}‘ s |‘HIIEEZ.||1|I". FI‘I-L‘
whole guestion of the epizootic. The reader of this report is left to cather his own
comclusions from the matter now presented.

Pl:L;_'__'LI[!' m rsts 1= ||:¢ o mean= i recent lliﬂ-tu‘-'ﬂ'}'. ”i;_‘j’h il morialities W
noted by the ancients during epidemics of plague,  Classical, medimval and
modern literature furnizhes nus with ey illltl‘uﬁli!lg’ details in rlignﬂl to the sus-
septibility of various animals, ezpecially house vermin, o plazue infection.  The
weneral lay opinion in regard o the matter is that, during plazoe epidemies, an
incrensed mortality = observed amongst the animals in the infecesd distrier, and
that sueh & death rate is noticenble especially amongst rats,

It womld be difficsln to determine whe lll‘u|u:1‘lt‘u|ﬂ'l] the rat I||.m_|rj,' of ]:i::'-_l:m:
cpidemics.  The prominence to the epizoatic, during recent vears, has arisen oot of
better acquaintance with the bacteriologieal and epidemiolosical aspects of the
disease.

Avicessa in the year 1000, noted the presence of a high rat mortality during
-i:]u;_r'm- 1_-|:ﬁt|i,-mi|':i, Hie AnyE i —"" Ersle et ifetare .'\-'I:IJ,I'Fh:Iﬁ-I"FHJ‘.I' il vof vt piefecs MWares
ef antmerdia quae halitant, st ferra Sugere ad superficiem fervae of parti sedar eg.,
commorert fine indde sicat animalia dbeie,”

Amsin Nicernowvs Grecowas in L34S mud Oreavvsio 1771 in their treatizes on
Medicine, look suspiciously upon rts as having some velation o outhreaks of
epidemie plague.  Reports suchias these are extremely interesting to investigators
of the present duy, who are endesvouring as far as possible to bring this rodent
into cloge relationship with the secnrrcenee of EI'.:E:_‘IH" amenest hnman l:ei"‘-__'rﬂ._

Plague research i=, at present, divested 1o the rat, the scourrence of the discase
in his body, anel the channels through which the plague bacillns is rransported
from his body o thar of man.

Simpsex, in his Report on Plague in Ching and Hongkong, has given us an
excellent resume of the beliefs held by the Chinese in rezund to the prevalence of
the disease in animals such n= rats, It iz evident that the n|lilliu11 i5 widely
diffused amongst the Chinese that there exists some relation between the epizootic
and the epilemic.

In their writings the Chinese make frequent mention that during, or imime-
diately preceding, placoe epidemics, severs epidemics oceur amongst their eatile-

frequently called Rinderpest—their fowls, and their house vermin.

In dealing with the subjeet of Har Plagne. | have endeavoured to more or
less systematise the subjeet. The latter is o large one, ad unless some method
be emploved in order 10 grasp the subject as widely as pozsible, points af great
importance are hownl to be overlooked,

Rat FPlague.
1. General Remarks.
2, Symptoms of Acute Rat Plague.

4. Postappearances of Acute Rat Plazue,
4. Svmptoms of Chronie Rat Plague,



5. Post-mortem appearances of Clirosie Rat Plague,
i. Latent Plagne in Kats,
. General Modes ol Infection of lats: -
i) Vrom other rais,
if.y From man,
{ed From food.
(el ) From other infected marerial,
{&.] Froum vermin.
. Infection of Healthy Bar< on Board Ship.
(1.} Inm ocean going cargo boats,
(2.0 I oeenn _-_:uin:: rasseT e bt s,
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(3. In consting CHTRT Pekits,
(4.} Tn eonsiing passcer bounts,
fa.) By human plague,
() B.'I.' it 1:]:1_2“:'.
{r'.'i I.;r:\.' Lrtlll'l' I!:Il.rl:'!,‘h_-!l 1.'|'|;'Illi|j.
() Bv infected eargo,
{e.) By infected gols,
() By infected animals.
1 l‘hn.-sr;un of Latent Tofeetion of ﬂ!:'rp_
1), Imbection of Hl':l]l]l}' Kat= in ﬁ:L':l-Emrl,
(1.) |:‘.1|||- inesiming infected ships.
{ee.) Human plazue on boael,
I_.I'J_J |=:|t ||i:|-_;|||_~ 0 l:lnm'-i,
(.7 Lawent .-:]lip infection.
[-u’.:l Infectod merelmndise,
(e.) Infected animals,
(2.) By conveyance of infection from an [nland Town
() Rars—sewepr—fiokl,
ifi ) Man.
() Foul,
() Merchandise,
[z ) l:_:|nl‘||'m;:.
{ r) Hailways.
fa.) Carnvans,
() Pilgrimnges,
(4.0 thler animals,
11. Infection of an Inland Towa —Mades arpyven nder No. 10.
12, Nataral Modes of Rat Lnlection.
{I_J ﬂhh-.—:li:ru of shin et ion,
(2.) Alimentary Incorporation.
(3.0 Inbalation Infeetion.
15. Naroral Modes of Elimination of [nfeetion,
[i.:l Mueus and saliva of the mouth,
(2.3 Urine,
(3.) Fowes.
L4 Question of Danger of Conract with dead Infeered Rats,
13 The Course of Plague Epidemics in Rats,
16, The Relations existing between the Epizootic and the Epidemic.
17. The existence of aente vt plagoe epidemics,
18, The existenee of ehironie rat plague epidemics.
19, The part plaved by rats in bridging over plague epidemies inoman.
lu','i TI:L‘ i”"l]i_‘"l'l_‘ of sucualkee pnl Iil:l.:_"lll',
(4.} The influence of chronie rt plagiie.
(o) The influence of Tent me plozsee,
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2. Coincidenees between the l.‘.]:l'-lidlhl:lnl: anal L*Iﬂd@ln[t_‘.

21, The !ll'i:l.".".i‘.'lll.:t' of the t*!li.’i'.tmti(‘:.

23 The BeCEssry illll'l‘lllt‘ﬂli:l?_\' between the epizootic amd the epidemie.
23, The oceazional r_"-'ﬁll:!rull'tl:' examinarion of wts in SCL= ot cilies,

24, The Influence of fumigation and disinfeetion on plavae infeeted rats,
25 The ||_tu-:'.li-ru ol |r.’::il1.r:|_1.'.v. ancl TLars.

26, The |[|11-a!i|ru ol ;_-.vm::l'r:] l'TJi:l':tHIlil: ||1:|:_ruu- fronm et [ulgngm-.

B0 fur as we keow the rat is the most susceptible animal o plague infection.
All species of rats appear equally susceptible.  Hence the widespread oecurrence
of spontaneous infection amongst this species of rodents.  The disease may occur
in various types in these animals,

Acute pligue inlection would appear to be the most frequent tvpe of the
digense met with. Chronic infection is also prevalent and its presence is of im-
portance epidemiologically.

There is good veason 1o believe in the prevalence of leent infection in rats.
This wonld appear to have much to do with the continued prevalence of infection
amongst rats, and with elresde rat plague, to have considerable importance in
recard to the fatdging over rl.!'-‘fuﬁ!:fn'n.' F'f-l'-{ﬂlr'l';:tl('.:ﬂ.

Avute Bat Plague, Symptomatology.—The rat may become infected with plague
through many channels.  Aecording to the method of incorporation of the plagne
virus, the animal sulfers. Sconer or later the invenlated animal becomes dull
and refuses to move actively about its cage. It ercuches and il lefi alone usually
takes upk i :,'qucllin_:_r pu:iii.'lml i one of the corners of ite cire, The anumal sits in
a curled up posture, cmitting from time to time short sharp squeals, There is
complete loss of appetite, ruffling of the hair, mucous discharge from the month,
dinerhaa, and a distinet rise in temperature.  Handling of the animal would
appear to I:]"mlu::uu ]min. The abdomen is l;',"{'[l'l'l'!!l&'.l\r' tender to toncli,  Oecasional
twitehing of the muscles of the extremiries ave observed. The reflexes are
l]l!l‘.iiit!ﬁ.“_\_ E';‘{.’Iggl'f‘”tl"!, F‘"I‘ HE 1]:1}' ur LW Ilr‘.!‘."-ln“‘i fie |h'ﬂt]h lill‘ -Il:lil:l“lE lllll][f’:ll'ﬁ
unable 1o move, irrezular convulsive seizores take place, and the urine and feces are
voided with each acute ronie spasm.  Before death. the animal wonld 1I‘[}EH::|.1'
to be in great pain. It falls on one side, breathes eonvulsively, is absolutely
helpless, becomes gradually comatose, amd dies s the result of a convulsive
seizmire.  Death wsually ocenrs in from three to five days,

Post-mortem Appearances of Acate Kat Plagu —The subentaneous tigsnes are
congested and show seattered il varying sized haemorchagie extravasations.  The
superficial lvmphatic glands are enlarged, a‘.|i_l_{f|llll':.‘ weilematous, congested on section
with oceasional eortice] hamorrhare,

I certain instanees, distinet Hllpl-rﬁu]u] bsbionie formation mav be found,

If the animal has been incenlated through the skin, one Gnds around the
point of inoenlation, consulerable swelline, wdemn, awl infilteation of the connective
tisste with bBlood.

The general appearance presented by the internal organs, is that of vaseular
injection.  The blood itself is dark in colour and fluid.  The myocardium is in a
condition of granular degencration,  The lungs are full of dark eoloured, thick, blood,
and [requently one finds apoplectic looking patches of consolidated tissue on section
of the vizsel, The liver, HEJ-]H.'H. and ]-:i.:hl{!'_'.'z-i, in addition to L't:!lgq:ﬂtiall.. t’rmplenl'!y
contain small areas of neerosis, These resemble necrotic parches found in the liver
in cases of typhoid fever.

The peritoneal eavity usually contains an execss of blosd stained Huid.  The
peritonenm is smooth and shiny,  No ioflammation is found.  Small retro peri-
toneal haemorrhages are often found.  The mesenterie lvmphatic zlands are usually
enlarced and congested.  Oeceasionally extensive hacmorchases have Leen found
hetween the layers of the mesentery, embedding enlarged, and hasmorehagic looking
Iymphatie glands,  The walls of the internal wut are thickened, soft and wedema-
tons,  Erosions and petechial haemorchaces are found in the nucous membrane.
The centents of the intestine are often deeply stained with altered blood pigment.
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The central nervous system is congested, with oceasional blood extravasations.
Examined baeteriologically, almost all the organs and tissues are full of plague
bacilli. The spleen is often found choked with bacilli.  Large numbers are fovand
in the urine, feces, and saliva,

[n artificially inoculated animals, the tissues about the point of entry of the
virus are infiltrated with I3, pests.

If the inoculation of the rat be carried out cutaneously, according to the
methods advoeated by the Anstrian Plague Commission, the subeutaneous tissues
underlying the area of inoculation, are found to be infiltrated with extravasated
blood and @dematous Auid in which plague bacilli are abundant.  This method
of inoculation does not give sa certain results in the rat as in the Guoinea pig.

It is an exeellent method of demonstrating the presence of plague baeilli in
fluad, such as the wrine, foees, cte. My experience with the coraneous method of

rat inoealation is in agreement with that of Kowee (Zeir. £ Hyg. Bd, 36, 1901).

Chronie lat Plague.~—This form of rat plague would appear to be more com-
mon than is generally supposed.  Numerous instances of this disease have been
found at the Public Mortuary during the systematic examination of live and dead
rats.

In general, cleonse vt plague i more commonly  found  during the inferval
lietceen epidenics of plague,

The question as to the relative frequency of the varieties of the rat epizootic
throughout the year will be diseussed later on.

At present, however, it may be snid, that there exists a considerable amount
of evidence in favour of the view thar the |-i}'|?.|ml e 15 maintained from year bo year
through a persistence of rat plague in chronie or latent form.

Many of the live rats sent to the Pablic Mortoary for bacteriological exam-
ination show symptoms of soine chronie wasting disorder.  They show little activiey.
L 3 e # - ) '

They arve usually emaciated.  Their hair is raifled, matted together, and frequently
areas of bare skin are found.  The animals eat liele,  There is frequently a dis-
charge of muceus from the mouth, and dinrrhoea of 2 variable desvee,

By keeping such ratz
nature may be obtained,

i"r'l' .'Irlll llr!'ll.‘[' []ll!‘ui-!]"l.'.'lﬁlﬂ‘.. F.',l[,!l:i t'lt- i ;i'l,td'f‘l,':lti“g

An exaumination of thelr Blood i'mpll.':ﬂll".' shows the prrosenei of pl:l.;_;m-.

baeilli.

Such animals live for an indefinite period of time.  The obzervations of others,
LA tonLg and Manris: ( Denc. Mo, ‘l\rﬁu;:h(‘n, |'.I1:|'_’] e tleat chromie ]ll:lgue
miay exist in mis for months,

My own observations are incomplete,  Owing to the want of proper acco
modation and azziztance, | was unable to earry on the {r?':ll'l,’!'i.r]lﬂ]lli for a !nﬂ'iurl
longer than a month,

It would be interesting 1o follow out more closely the course of chronic rat
plazue. | have alremly made areanoements o carry on further experiments in
regard to the subject.

tats suffering from chirenic plague look pitiable objects of suffering.  They
become more and more emaciated.  Chrome diaerboea iz preseot and  occasionally
skin eruptions such as papules make their appesrance.

Ireath takes place from exlhanstion or some intercurrent disorder.
During life, these animals discharge plague bacilli with their feces and urine.

Pogt-moriem Appearances of Chronse Bai Plague —There is great emaciation
and loss of alipose tissue.  The animals may simply be skeletons within their
skins.

|' Congestion of the tissues is not a marked feature.  The lymphatie glands are
requently found enlarged and hard.  On seetion, areas of necrosed tissue are
found,  These consist of thiek cheesy looking material.  Plague bacilli are rarely
found in such areas of dead tisswe,  The internal oroans show small areas of
TECrosis recent or ald,
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The lungs arve fibrous. or indurated and may contain capsulated arcas of dead
tigsne.

Shmilar

appesrances are found in the liver, spleen, and kidneys.

Plague baciili are found in the varions oreans amd tissues.  They are, how-
ever, few in nwober, Soch dead tissuez when emulzified and adminiztered o
other healthy rats are able 10 J{rlﬂ“nlll.]ﬂe: the disease, even in acute form,

'I'lu.- spleen contams the larzest number of plagne bacilli. This ergan is
much enlarged.  In one or two ovensions, several prominent arevish w ]Hl.e areas
of uecrosis have been foand, resembling closi dy the condition mer with in tihier-
enlosis,

Lattent f’l"-:rjm i flots.—"Theoretical |".' there is no reason 'l.t‘h'l.' thiz should not
QU

2o e no extended 2eries of obeervations haz been made in this divection.

]'LH] LL.E I-I"‘ﬂlll. coerts H.I'I I'I.IIFI:'IJ':ITH:'\' l*"il'li"l"lmE'lll'!«r E'! il :-EI"{II'I" hﬂEIﬂE‘\'[‘I‘ it t]l:!‘ li"clﬂl‘
ence of latent plague amongst rats.  ile 18 supporied in his conclnsions iny
(FOTSCHLICH,

My own observations are strongly suggestive of lutency in rat plague.

On g favourable opportunity presenting itself, 1 propose to carry out a series
ol expe wiments with a view of determinine as exac t]\' as possible, the eonrse and
duration of chronie e |r'|"|'rlh its relation to acute rat ||1r'I||! {18 -;]:m:;tmn af
latent rat plague, seasonal variations, prolific influence on rat plagoe, and the
faciors e whieh the appearance of the different Ly s o the rlir;e;ml_- ticlrem]_

Further details in regard to latent vat plague will be found in a subseguent
part of this research.

(Veneral Modes of Inrection tn Rats—Rats may become plague infected either
naturally or artificially.

In order to define as clearly as |Iu-t=-i|]|1:': the avenues of spontaneons infection
it will be more convenient to discnss the artiicin]l methods of induction of the
disease in these apimals, and then draw conelusions as o the |}t‘nlmhir¢ natural
mean= uf eonveyane: ol the infection to the rat.

(1.) The Artificially Indueced Disease.

(i) |.'|-1r aubicutanenis inocnlation,
(6. ) H_'.,' cutaneots inoetlation.

L) J*-}r inrr:n-pﬁritr:lmul et lation.
Lef ) Hx‘ intinlation.

{e.) Dy contact with uninjured mucous membranes.

(1) I’i feeding.

(0.} By Sebcutaneows Inocwletion, —Experimentally thiz is one of the most
effectunl methods of producing plague infection in the rat.  The type of disense
indueed, is usaally aeute rat plage,

Av the same time, it wonll appear that all mits do oot resct equally to
subentaneons inoculation.  The same degree of susceptibility is not shown by
different rars to o definite colture or strain of the B, pestis,

I somne coses, a mere |:1‘|-..-. with the point of an infected needle iz sufficient
to occasion the infection. (German Plague Commission.)  In other cases, however,
a wery sensible 4|u-'|,uL1Ir ol o enlvure of the 13, |}¢51|.=- mnst be introdueed’ in order
to call forth 1he disease. { ludian Plague Commission.) [t is said that occasion-
al h ruts are fowund whiel -r]u- nn reaction oo inoealdon of considerable quoantities
of fully virulent cultures, { Austvian Plagie Commission.) In my opinion. the
latter mnst be indecd rave, in regand to the variability of rats in their degree of
susceptibility to plague infection.  Professor Stursox and [ had an experience
similar to that of the [udian Plague Commissioners.  We found that occasionallv
it was a Jdiffiealt matter to |rrm]uu} plagne in certain rats, Some were ensily
infected.  Others only suceumbed to the infeetion after most severe tests had been
HEF]‘“.HUF.
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Iris possible to produes plague in all species of ratz by subentancons in-
venlation.

(b ) By Cataneons foocufation—ie., by robbing the |1!.'|:_-:|i|- virus mto the
skin.  This method of reprodueinge the dizease in the mt or other small animals was
stronaly advocated by the members of the Auvstrian Ulague Commissinon,  The
abdomen of the animal to be inoeulated, i= shaved, and the plague infected material
is rnbbed mto the bare skin.

This method is one of great value for purposes of dingnosie, It is very
nseful if applied in the ease of mixteres supposed to contain plague laeilli sueh as
the Feees, food, clothine, ere.  For snel purposes, I have found it of sreat use in
determining my resolts already detailed vnder the heading of Homan Pligue,
The isolation of plague bacilli from such material as feces, ete, is a1 mattor of the
arentest 4lifiirr|||t:,.'_ It f:u:t__ i WIANY Chses, T ordinary eulinral wmethods wonld
fail to ;_-il.'t" 1% 0 ]::rﬁ-lti‘ﬁ- resiult,  1in i"i‘-.‘"irl'til'l}_r o the e.'{]-L-J'].-n:-m:;E inethee]  ddipect,
namely, the enrancons incorporation of the supposed viras, the resnlis sre ound o
@ive grent satisfaction.

The entaneous method of inocalation of the rat would not appear o sive so
constant resuits as in the case of the Guoioea pig.  The methosd of entanecous
inoeulation of Il]"'t"lil[, lins bsoens dnnteey pr cteedl s 0 rruui instanes of £l [ssmu of the
B. pestis—or even ol any mic |~n-r::'-f:1mﬁrn—t.hr::u-rh theumbroken skin. U earefil
consideration of all the circumstanees present, ].IH“L‘TI!'], sich a conclusion is by
no means warranted.  During the process of shaving, no matter how carefully
the proceduore is earvied out, small breaches of the continuity of the skin are bound
to be made.  They mav oceasion no hwemorrhage, and even be microseopic, vet
these wounds are of sufficient magaitnde 1o permit 1|]1" passaze ol an oveamsm like
the B. pestis.  The reason why rats are not =0 susceptible to » this mode of infeetion
is by no means elear, nor are the negative uuiwrimtmul -:-sltl.:iufHul.nu*qrhimhle-.
The skin of the Guine pig is more delicate, and e ounded than that of the
rat, and azain the guestion of expert shaving is a factor not to be furgotten in
performing such an cxperiment.

(e.) By Tatra. Pevitoneal Taocalation.—Little of interesi from the point of
view of dizsemination of plague, is attached o this method of plague infection,

It has been noted thar e seecess wrh this method of ilmm‘ilur:i:iim, small
doses of the virns must be emploved.

Agﬂin thie [||:|_[_"-.I|_' bacilli foumd in the ]H:t"ltnm!:tl exivlate show markeld
capsular forwation,

According o Kossen and Overseek ( Arh, Kais, Ges — Amr. Bd. 18, 1901)
little change is lomwd in the peritoneum after such an incealation of plagee
bacilli.

(. ) By fwhealafion—Rats are very susceptible 1o this mode of nfection
when artificialiy induewd.  The mosi satishetory experisnents= iH resard (o this
Llll-l.'-!li[i.ﬂ]l are hose conduaeted lr.'l.' Magixg (Leir, I ”."-5":' I, S5, 1901 This
investisntor foumd that rats h_l..' inhalation of virwlent plague ||:|:':l||. canl et a
primary plague poeumoia,

The paszsage of the orcanism by inhalation from one rat 1o another, wouid
appear to be the most satisfactory method of raising the vienlenee of the B pestis.
This would also appear 10 be the ease in veranl o the bistory of preasmonic
plague in man. and woubl acconnt for the rapid *-:rr‘l."ill of this deadlv form of the
ilisense, 00 wreat ierest in resard to the pathology of the disease, i= the statemen
e by ."!|.1|..:||.x[, that plazue bacilli isolated from such poewmonic case, gradually
acquire the power of producing Gal tong plasne when incorporaied subeutu-
m;:-:nhl_!; ar i I'.I‘:!-IH,'..'i[I'!tIl.'.'LI:I‘.'.

fe.) !.ul,l f mdae? weith rmn,urruu" Muscenez Weabaraiies, ¢ s Hleer sierse, maiiinieferee.
el —The members of the German Plioue Commission were the first o show thar
by smearing plagns infected material on the macous membranes of the k‘i']l_ll.I!'H'Ir': i
anil the ni~e of 1he rat, weneral ]:].lllm infeerion conlil e induesl.  They mention
the oeeurrenee of bnbonte swellines o the neck and oeear l'nhr-_'rll':l*rl-. ol the
5|'_||u-n as resulis of sueh o methied of nocnlation.
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They coneluded that the infection was oceasioned through the intact mucous
membranes,  Barzanors ( Annl. Past. B, 13, 1592} and Baxpt { Revoe d"Hyg. B,
21 caume 10 a similar comelusion, but foand o addition that this. method of
inoenlation was frequently followed by a primary plague pneamonia. — Iv iz obvions
that here the infection was not throngh the intact mneons membrane but by way
of the respiratory tract to the lungs.

Again, mfection of the conjunctiva is frequently followed by @eneral plague
septicarmia, and post-mortem murked pathologieal changes are found in the gastro.
mtestinal tract. The stomach shows small and large hemorrhages, A similar
condition iz found in the intestine,  The changes found are identical with those
met with after feeding with plague bacilli or plague infected tissues,

The tllllrﬁ"l{.ltl wonild wipenr to arise as o whether the infeetion I‘(":I'I.H:." tukes
place through the uninjured mucous membrane or is conveyed from the conjune-
tiva and the nose to the lungs or alimentary tract.  In this convection the resules
obtained by Riomer, Maver, and Hirora (eit. by Korie) are of great importanee,
These observers admit the occurrenee of plague infeetion, after smearing the
conjunctiva with plazue infected waterial.  ‘They found, however, that if the nasal
duet be previously ligatured, such an infeetion does not cecur,

Such a resnlt appears to offer an explanation of the exact mode of plague
infection in such eases,

The pust-mortem changes fouiel after suck a method of infection, are largely
centered in the alimentary tract.  The stomach is deeply eongested.  The intes-
ripal canal is swollen, wdematons and, in some cases, uleerated.  The mesenterie
Iymphatic rlands are also swollen nmd adematous, and contain larce numbers of
plague bacitli.

From the experimental evidence at one’s disposal, the effect of smearing the
mucous membranes of the [!»:JI]IIILHH,‘.L;'I.':'L aid the nose with ::];lgue material 1= to
produce plague infection per os. The causzal azents reach the month or throat,
and cither set up the pnenmonic manifestation of the disense, or pass by the
wsophagns to the gastro-intestinal traet, eventually giving rise to a typical sep-
ticsemie plague.

(i) By Feeding.—This method of infeetion would appear to be the esmmonest
for the rat.  The by e ol e disease is !il."l_!ll:lll:.‘:l'llli.l::. The eondition of the rastR-
intestinal tract is similar to that found after smearing the mminjured mucons
membranes of the nose and conjunctive,  The question of feeding and the origin of
plague i the ;ﬂiru.-nl:lr:.' teact have been =o 1':|'L:-|;I:1.'I|lij‘ imetitioned 1o this r:'a'-q:urnl:l_,
that one has little or no further comments 1o make in regard to the subject.

freneral Corelusions j'r'_r;r“"r.lr.lljr_ﬂ,f ;I!'F{-ﬂli'.':ﬂ”_ﬁ' Freelwved Ral f’hr‘lp.ff.

(L) Plague in rats is either acute, chronic, or latent.

(2.) Septiciemic plague is the most cimracteristic type of the disease.
(5.) Bubonic swellings are not marked features of rat plague.

(4.) (instro-intestinal inoenlation gives eonstant results,

I;‘_E.] ,"-'If,lu.l,l,frp.l”‘.m.x" f,u_;:r-'a‘ffr.lﬂ o The _"lur-l'.l|"rJ':I"rIJ'.|r‘-'§I Frialrocedd Disease.—Natural inl"m-
tion throueh the skin would not appear to be compmon, | he effectz of ane o fected
it biting a healthy rat, scratching, and wounds prodduced by fighting, ete., are not
of great importance in regard 1o the spread of the rat epizootic.

The part played by fleas wounld appear to be over-estimated.  ( Fide ** Inseets
and the Spread of Plague.™)

The infection per os would appear to be the muost frequent mode of dissemina-
tion of pl:tguu: amonest rats.

I s ||]:i,-.'|||m- ca{!:rugpeql by different observers, in I'l'j_{:;l'-l to indection per o8,
are of o conflicting nature,  Goosox, Haxgiy and Sowoxn in India obtained
inconstant results with feeding experiments.  Their observations are more or less
- 1

p=olnted,

"he majority of recent experiments goes to show thar plague infeetion per os
1= the all i!np::r[-.r]! made of contraction of the disease in the rar,
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My own results are in perfeet accord with those obtained by Russian, Aus-
trian, and German Plague Commissioners, who concluded that plague eould be

eonveyed to rats by fl.-cdmg them on plague infeeted material, and that in o state
of nature, rats generally become inlected in this manner.

GENERAL S0UnRcEs oF LXFECTION.

(1.) Lhirect from man.—Urine, fieees, sputum, ete,

(2.0 Ivect from eats-—Contaet, food, orine, feees, saliva.

(3.) Food.

(4.) Cowtact with Infected Matter —In infeeted houses, in infected ships,
clothing, corgo merchandise, ete.

b, Other vermin.~—Miee, cockroaches, ants, flics,

Many of the headings included in the general table on vat plague, are sufficiently
elear in themselves,

Untortunately, T find it impossible to deal with these thoroughly at the
present time.

WILLIAM HUNTEL.

The Relation of the Epidemic to the Epizootic.

The dictum of Kocn and many epidemiologist= that plague is primarily a
disease of the rat, secondarily 4 discuse of man, and that epidemic plague is en-
tirely dependent on the preseoce of widespread plague infection in rats, has become
widely recognised and accepted by many plagne Cxperts, If we look into the
evidenee in favour of sueh a conclusion, htl information of 2 definite nature ean
L abiained.

Up 1o the present time, no research has been accomplishal which woald jus-
tify the comclusion that plague rats are the only sources from which the virns is
communicated to man.  We must admit that there is o zood deal of evidenee in
favenr of sueh o method, bat, m‘rtulthstm-llli ¢ the constant influx of additional
supplementary prool, there yet remains to be pmwl the direct connection between
epizootic rat plague and epidemic plague.

Bats and man suffer from p].rrul." “JL. are susceptible to an identical
affection, This is practically the sum total of what has o far been accomplished
in regard to the part play el by the rat in the causation of human Ezhlrm' AsRH-
BURTON I.Tlﬂ‘-ll'h"‘ﬁ., in his Report on Plague in Sydney for 1902, gives an excel-
lent resumné of the present status of our knowledze in regard to the rat (uestion.

He has come 10 the conclusion that oer prromise af sately for the future lies

n habitwally excluding rats jrom tnhobloted  premises,  Although admitting the

Illl‘ﬂll'll::'ﬂ_.l:u]'l of the rat theory of plague, he sees, like I did my wEI'I' Wy I!lhT.lE‘IEh

in the path, before a clear uniderstanding of the fictors underlying the whole
question is attained.

Notwithstanding the dogmatisms of some plague expertz in regard to the
part played by the rat in the production --I'irllﬂm epidemies, much sull remains
doubtful. I e conjeetures that rat plague is frequently communicated to man or,
as AsupurTox Toomesos savs, that man and the rat o the wsual circumstances
ol ]_;rr_q;iu:{uir:,; e ruuri];rm:.'lll}r infective, n-ulnin- consideralile 51_}:-L|.|n..|1.:t. research
in order o establish definite proof.

In Sydney, every effort was made to settle the question. Mucls supplement-
ary evidence was obtained, The eonclusion was drawn that infected rats play
an importaut, if not the most important, role in the dissemination of the disease,

Apain, statements are furthcomizg that epidemic plague may exist in the
absenee of an epizootic, that linman p].'l-_:lm iy exisl for some time previous ko
the apapearanee of the disease amonese raks, and that I:ﬁ:-’-t:”ﬂh" rat |'r|:!glIL- does not
io every ease precede or lead up to on epidemic among men.
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It was from the foregoing points of view that [ took up the subject over two
years ago. 1 felt ::m:mc-l?m] to investigate the question thoronghly, and determine
Low far one was justified in becoming a disciple of those content with the simple
theory expressed in the word “ Rar.”

The accompanying remarke, with chartz, tables, ete,, are the outcome of
nearly 2} vears’ systematic research into the question from every point of view
which appeared 0 me to be of imporianee.  In Hongkong, fur removed from the
centres of medical seience, 1 have experienced considerable diffienlty in kecping
abreast with the status of our knowledze «f this subject. A more or less constant
communication has been kept up by me with the more important scientific sehools
of Burope, the direetors of which hive greatly assisted me in the task of obtaining
accurate information in regard to the problems of the task which waz before me.

There docs not appear any necessity 1o disenss the question at length.
Remarks, charts, tables, ete, are appended which are, in my opinion, sufficiently
¢lear, and their interpretation is left to thie readers’ judzment.

I shall content mivsell here with concentrating the results, and :q:}:]}'in}?
them to the varions questions which are constantly being plied by those who stil
appear sceptienl as to the significance of the words “infected plague rats

Ohservations in 1:-};:1r|'| ter the beliels of onr ancestors have been wmnde in
anotlier section of this Report,  Our forefathers noted that rat epizooties constantly
preceded or sceompanied plague epidemics,

Within the last deende, much evidence haz been bronght forwand in resard
to the relation of the epidemic to the epizootie.

The expericuee gained by the ontbreaks of plague in the sea-ports of Oporto,
Alexandria, Syduey, Robe, ete., goes far to establish some connection between rat
and human plague.

In these ports, as well as in others, the disease clung fast 10 the harbour town.
The peighbouring cities and villages were not or only S-I:lglll.l_',r affected 1:1} the
disense,

Again, in the grossly overerowiled and filthy cities of the Orient, the introdue-
tion of human plague has searcely ever been followed by the establishment of an
actual endemic plague foeus,  Tu such eities or ports, in which plague broke out
epideically, these epidemics wouald not appear to depend on the arrival of plague
infected human beings, bhut upon the introduction of plague infected rats,

In different plagne epidemics, grain stores, in which rats preferably lodge,
lipve I'r.;_q|||q:|||_l_1.' Leesnnne the central lm'ml:.-a of the ourbrak, In "Jli.'!llllml:!.-‘1 |rlng|:|¢
broke ot first among the Basniahe, (German Plagoe Commission).  In Oporte,
the food stores appearsd 10 be the eentres from which the epidemic spread.
(Kossen and Froscon, Kho Jabe, Bd, 7, 190003 OF great importance ave rats on
board ship.  Examples of infected ship rats bave abready been eited.  (Vide
Hamburg case of =hip lrom Smyrna, eited by Rosser and Xocnr.)  Another
instance of the same was fousd in Dristol in 1900, Awain, the experience mined
from the condition of certain pas=cnger .ui:i.im \'i»]liug Hongkonr, adds tarclier
evidence in the ehain connecting rat-plague with the epidemic. { Vide >1mpsox’s
Report on Plague in Hongkong. )

Plague rats wmav be present on board ships. withont the advent of human
plague.  Further plague rats or the bodies of plague rats are pl'uluﬂﬂ}' of srentes
ilHIH"rl-'lnﬂ'l:' L]]:ll] ok ]'J :l:..‘lll' 174 h"'tp't . ]

The reports of Enwlish writers, during the past few years, admit the
importance of the rat in disseminating plague infection, yet the majority of their
writers show that eon=iderabile l_“"itl_].ll:-' i= c.-hpl*!‘i.utu‘rd N perceiving liow the
infeetion ean Le |,'ul|k'f_=_'|,‘1,'l.t Troim plee et G i,

Sxow's olservations contain no succestions that the rat is the important
cange of epidemic plagne,

Maxkry ( Past. Annl., 1898) infers that the incidence of plague, in a neigh-
bourliood, stood in relation 1o itz accessilility to infeeted rats and not to any of
the rumm.nn'lll.' relied up canses as filih, overcrowding, ete. He was inclined to
the opinion that seme inseet seted as the intenmediney host of the B. pestis.

T the same vear =poxn =tated “that the l*i:'l:h.-llli("il'l.' of p]nglli} was lue to
migrations of plague mis aml not to human intereonrse 4

i
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It s evilent that considesable differenee of rlpi.li- i :H-:iz:L-: AN '|:'r|.,|.ll'lll:‘
experts in regard to thes eommunicability of the plague virns 10 man “und the
conneetion between cpizaotic and epidemic plague.

Of importance in regand to my researches are the instances of plagoe infeetion
emanating from grain and foord stores.  ( Fide * Food and its relation 1o Plagoe.™)

A ||t: the reneral trend of opinion = aguinst the hitherto advaneed canses
of epidemic leguF, vamely. direet anl indirect mode of conmmunication of the
the disense. and place infection. My own experience of epidemies leads
me to conclude har, aprir lrom eases of |n'ilu:ll‘:1.* LI e [l]ll'_[ﬂl;'_ £l l]ﬂn.!_!'[:r.'!:
of one person infecting another are over-estimated, and that place fofevtion, apare
from the prescnec of infected rats, fs of we gread signdficance.

We know that rats are highly susceptible to plazue, and they readily commn-
nicate the infection tomber s, Rats when soffering from plagne are pecalior in
theiv habits.  They leave their holes.  They are apparently e prived of any sensc of
fear or danger when near human beings,  They progress with a deanken bke gait.
Conclusive movements eanse them 1o make ermtic springs into the air during
ardinary progression.  They die <nddenly, usaally from econvulsions.

The natives of Bombay are =0 frightenced by the peenliar appewrance of these
animals, and the finding of dead rats in their honses, that they flit at onee.

According to Avrirza (Leit. T Hyg Bd. 50, 1809} the natives of Kisiba in
Central A frica have the same dread of rats -.n‘imr suffering from this condition or
dead in their dwellings,

These remarks bring me up to the general consideration of Lnl,. own vesiles.
Much evidence has hu,u advanced in favour of the rat theory , when
added to the conelusionz drawn from my own charts, onght to |:|r|s4r Llu_w Lwo
outbreaks into close relationship to each other,

Coincidences between the epizootic and the epidemie on the sane premises
have been found on many oezasionz.  Frequently, however, such iz mixed. | have
founl it impossible to zo into this pare of the research, n.mwh thee determination
of the incidenes of rat and human plague in each individual ||'I.|_2fm- infected house
in Hongkone. By compiling enrves of the ontbreaks for each Health Districe of
the city, it is evident that an extremely close connection exists between the
autbreaks,

Time and place relations are indicated suflicienty well in the appended charts
and accompanying mtes,  What is of great inportance in regaed o the whole
question is that epizeatic plazoe always precedes epidemie plague.

The possible intermediavies neeessary to eonvey the infection o man have
already been safficiently diseussed mmder human and rat plague.

WILLIAM JHUNTER.

The Bridging of Epidemies.

From two chiarts which ave appended, it will be seen that epizootic plague is
present throughout the whole vear.  In the remorks o these choarts. vaviouns

T .|1Ihldll'|5l- H T r|]'.|'l.'l.'1| ||t ll:""l.l'll l”‘ 1i]l' Ot |'[IU|| I:l"' W1 r]ll." ||||.1i|||:"||||'\l

”._lrl.rlf' TNl Ir'r.l'f' fai r'_4l||'|-|"|J'JIJj .|:.l.' _q.l'.'n'.lllr{ |"|"|'J'l‘|'.'||r| SRS ..-r' H!H .llfr.ll_'nl-'flll' rJ'_u|||l .I'.Iru
f?'l’lll'f'ﬂ'l;l"a

so fie e the epifemie dx concerned, iy eharrs sppear 1o slow that Semn
,I’"F”*'nf"” 5 r.Ir.f‘I_lq"jriFr'Hi' [T R T j’rfu.-"a.'r'_ W sifieie .”.f ar M rlflfl'lll.'\- afler Hee comieice et
of the epizoativ, fwman plagus Appries Phiz is trae, wot enly of Honglbong in
e H”-ﬂf hisd aof eaeh fuelivielned olizfriet iy the ofan .

Therefore in dealing wirh this question, we have to explain the belhavione of
the epizoatic.  Fal plegue s present throvnghout the whole year,

fj fq-'umrw fflfl:ll.lrlf.flr' al 1.‘{"I'|il-lll !i|‘|1|:-- r'|‘|-1_!|[- year i!'| Jr.r'..-.lu_-.ln':u-rn'_-p ||Fr.'r'f'ir:j e _ﬁ:.l'.«.ul'
?H:.U'u": il ey rif g,

In order to explain the regular reappearance of the epizoniie, we have 1o
consiler e r:|1||:::d|'||:||| ol” the eirsdence of the I Jrrr.v.'f;r.-.'1 atgred the i rioed wmhen pols oee
ninsl Jm'.-!f;ﬁ-'.
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The plague bacillos iz an organizm which is liable to sudden alterarions in its
virulence.  Two races of the bacillus may be enltivated under the same conditions
fur months,  One way retain itz vimlenee.  The other may loze its virnlence,
cither partially or completely.  This losz of virnlenee may take place suddenly.

All proots we have av present show that elimatie influencez have absolutely
nothing to do with the question.  Plague epidemics ocenr in Siberin as well 02 1
the cquatorial regions.  Sunshive, hamidity and rain do oot appear 1o have
any determining isfluence on the oecurrence of plague epidemics.  The reports of
the Acting Medical Oflicer of Health show this more or less clearly. e harve fo
rementber the constant presence of vaf plague, wnd the vecasional presence of human
jnf.:;lrfur. Fourther oF must be borae i i heed no vise i fuman I.r.’uyﬂﬂ & ‘;}mmf
"H|il|"#u'c flf ;.N" ji.i"l""f'”l-ﬂff I‘l-"ff il J'-f-#'-l" [-ﬂ el ;J:’Hf'j‘"i'.

Climatic influences in the production of human plagne loose their Hj_r‘[]Ii‘f‘ﬂTI[‘l;‘:

by the establishment of the infleences of rac plague. At the present day, few
:-|1|||lc|:1ln|r:mr1-t=~ teeat the e linuaite =e I‘Iunli'-il_':r

[t is known that the plague bacillus may remain virnlent for a considerable
length of time at the temperature of $5- 100 F,

Liy the confinned  passage af the plagre hacillus thravglh Guinea pigs {cuta-
neous  inoculation),  practicelly  avieelent stocks of the L e slix e ollained
{ Kowrg and Manris: ).

Tl also ofdains fe vals, as I have found II}' {:Hp{:t‘illlmlt,

Such avirulent eultures produce chvonice and marasmatie plague.,

Konek and Marmixt foand that enltures of the B. pestis, which were highly
virlent for Guinea pigs. would not Kill rats with eertainey.

I have tonnd that eals oecosionally show constderable resiztance to infection
when fed upon the plague infected tissues of man and other animals.

Other facts in regard to the pecnliar alteration in the virulence of the plague
lacillus mizht be mentioned, but space will net permit of one going more deeply
into the subject.

My researches lead me to the ollowing conelusions, | Fede ehares.)

f’-"arr Ty b I,r--'.i".'rrrn"r; flmlrun-"rld'. Withen a week o a .f:-i.r'.tn.r'_-,.:.ﬁ." of wlsp becomes
J!!Qh"ﬂfﬂn’l
f.fmm-ﬁ.urr.r thie +I,lr.l_ i ]pu.lm-f J'.irn.* i of plague amongs Hee wvards §x arenfe,
u."ur.r‘.':r.-n.l' ta the r‘!-.l ordie apined rlp}rnr- wrie P.I"r;an J'I'P’f-?l:if.lr'f acute ot |llu'l"llli" 1= .,||:g-|;|
mer with, but chronie rat plague becomes predomrnand.
“rri'-e'.u_ar Hhee ntervad betiween I,h-n"-r_r,rn'r-' n’;ﬂ*rq’r’-.un'v. rad I,--u".-r_.-;-r.i.-- i jreesent, bt the tu e
il I'.llﬂ' r.f.l-.nu:'u.\r o q'ﬁ.l':.rn.lr'..
Mv results show that :—
Acute rat plague is followad by epulemic plague.
Chronic rat plague beidzes over epidemie plasuoe,
‘l.[\ resnlts show further that tle percentase number of live rats Muu’ht and
found infected during the interval between two plague epidemics, is mne I 'fl'vl:!"lh‘I'
than that {ound ulurm{_{ plague epidemies.

The following is interesting :—
IH03—5 Lire Rats found fH_i;:'l'."r'u'.

.-:|:|||u.|:||".~!.'1 e S e e
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About 75 per cent. of the vats caught alive and found infected, soffer from
chronie plague.

An explanation ol the ceeurrenee of chrovie rat plague, as a sequel to an
epizootic of acute rat plague is by no means easy.  From what has already been
said, the continued passage of the {3 pestiz through the boldy of the rat tends wo
render the organism less virulent. .0 strain of the bacillus which excites acute rat
Meague during the early passages, will only couse chronie vat plague during the later
Jrssages.

In the plague bacillus we are dealing with an organism of the rroup of
hamorrhagic aq_-l_'ll‘,ic:,ma_]i:w._ =uch bacrerin when introdoced into the bodies of
certain animals are known to progressively lose their virnlenee (Danysz). They
giw_- rise o onthreaks of spontaneons disease in amimal, O the recrudescence ;L,r‘
the epizootic the vivulence again becomes increased,  Duving the natural evolution
of the epizootic, we find the microbe becomes atfenwated and either finally disappears
or, as o plague, persists in chronic form,

Recrudescence of val plague in acete form would appear fo depend upon the
watural mfection of fresh genecations of vals, the bodies of which ace highly suscep-
tilile to plague infectivn.

My observations and knowledge of the habits of vate lead me to the conclusion
that the ohstinate clinging of plaguwe to any particular area and its peviodical
recrudescence iz oceastoned through chronie vat plague.  The reerudescence of the
epizootic oceurs ot definite seasons of the year, wamely, during the peviod of
maxineal vat prolificacy.

WILLIAM HUNTER.

The History of the Course and Relations of Epizootic
and Epidemic Plague in the Health Districts
of Hongkong during the year 1902.

fntroductory Remorks.—Previous to wmy arrval in Honekong on the 27tch

February, 1902 no attempt lad beens made to tharonhly investieate the conrse of
b 1 | =

epizootic plague in rars. From time 1o time o few rats were examined for the
prescnee of ||-|:1;_-|u_- infection at the Publie Morteary by the Medieal Officer in
charge, but these examinmtions, amouwnting to a few hundreds only, cannot be
rerarded as of much value, bevond establishing the et that such a disense as
“Rat Plague™ existed in the Colony,

I London, 1 learned from Professor Smmesox, who was about to leave for
Hongkong, that wuch was o be gined by regular and systematie examinations
of all rats, dead or alive, s forther, his experience of plague in South Afrien,
pointed to an intimate association between the rat epizootic and the human
epidemic,

On my arival in Hongkong, armangements were made by Professor Simesox
and D, Crawx, the Medieal Ofieor of Health, 1o have as Iany rits as |J1‘|Gq'~.i|.||u
collected from the varions Health Districts of the Colony and frwarded 1o me for
examination.

With the conseot of the l'rinu'||r=|.| Civil Medieal ©licer, T assamed 1'||:l|:‘:__,f':!' of
the Government Public Mortwary on the 2uth Marvch, 1902,

The rats eavnght alive or found dead were sent daily to the Public Mortuary.

Fexacr details ns to the place where each vt was fonnd wos furnighed by the
HGI'II]I:LI"_',' |]1'|mrllller|r, |}|i||"|n;_[ ihe somtlis of March, .-’l.Lurl|, anil jrart of 11:1_'!.'_ these
bacteriological examinations were systematically carried out by myself.

It was evident from the very commenecment, however, that il such a rescarch
was to be proseeuted on an extensive seale, and in a systematic manner, with
uniform vesult, the sccommodation at the 'ublic Mortuary would: have to be
inereased, amd extra assistanee provided,
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Accordingly the existing old Coroner’s Court adjoining the Mortuary was so
reconstracted that the examination of the animals mnld be undertaken suti:glhc’rurity
for the time being.  Twao rooms were provided—one for actnal post-mortem work,
the other for microscopic examinations.

Extra assistance was obtained in the momili of May. The serviees of four
Japanese Doetors were requisitioned, and the exmmination of rats was carried on
until the montly of Detoaber.

Un the Lith of Uetober. these gentlemen returned (o Japan,  From this date
onwards, the rescarch has been systematically carried on by myself) assisted by
Chinese Doetors and Students trained in Western Medicine in the College of Medicine
in Hongkong,  The opportunities afforded fuor careving out these examinations, the
bacteriological methods emploved, and a <hort resume of the results obtained, Lave
alrendy been given in my Report for 1902,

During the year 1902, 117,858 vats, alive or dead, were bacteriologically

. = - = - 5 . a 3 ‘s =
examined.  OF these, 2,015 were found to be plarne infected.  The number of
rats examined daily, connting =ix davs to 2 week, averared nearly four humlred.

Charis are ;|.Tl:|.l.'|1f'-|f n“I:W‘H'tlI'—IIig in the form of cueves, the conrses tuken '||:,r
the epizootic and the epidemie.  In all charts, the epizootic is marked by an
uminterrupied Y ; the vpidemic by a dotted lioe,

Az eomsiderable diffienlty was experienced in starting the systematic exam-
inations, velinble results were net obtained until the Eln-gET|t1irpg ol ".‘l*ri]' All the
charts for 1902, show the start of the cuorves from the Sth of ,-'1|:-ri'|:_ The charts
are representative of weekly Huetuations in the epizootie and epidemie. My reasons
for dealing with the prevalence of the epizoctic and epidemie in each distriet, and
in such detail, is that in a general and annual chart many important points beaving
apon the intimate relationship between rat and human plasue, become lost or
obxenred: X

WILLLAM HUNTE:.

A General Resumé of the Results obtained during 1902.

The results which have been obtained through following the courses of the
epizootic and the epidemic, are surprisingly gowl when one considers the eir-
cumstanees under which they were obtained.

The research had jost been commenced.  Diflienltics were met with in resand
to reliable systematie bacteriologieal examinations, the routine eollection of rats,
and the many other dumies conneeted with plague work during the vear.  With
Professor Stupsox i the Colony, o large amonnt of experimental plague work
was undertaken, amd this in conjunction with my rontine duatics, partly interfered
with the attention which had to be devoted to my investigation into 1he relations
existing between epizootic plague and epidemic plagne,

‘omsideralile  sneeess, however, was met with, and, notwithstandinge  th
L i i the
frequent changes in the subordinate stafl” of examiners, results have been obtained
which are, in my opision, of oreat valuc.

The derails in regard to rat and human plague are furnished for each Health
Distriet in Hongkong, At flirst it was my intention to eonfine my researches to
a general chart, bat on preparation of this, | was so strack by the results obtained,
that it was econsidersd necessary to examine the question more theroughly,
Accordingly, charts of each imdividual disirier in Hongkong were prepared, and
the outeome has been most satistactory,  The more intimate connectionz between
the conrses of rat and himan |-[:|2Ih'. bave Leen determined in vhe presence of few
numbers.  In the majority of the eharts, the resnltz are of a very convincing
pature. Do one or two, the corves are somewhat ercatic in their eourse, |J|_i|t, s
ean be seon from examination, this is due to the small number of eases which
were at disposal.  Again, variations in the colleetions of rats throughout the city
have to he accounted for.

Farther the rat eontent of certain districts is r;uhj{:l.'l‘ to 'l.':lrhl.ﬁﬂn, ucmi'{liug
1o the sudden advent of a lew cazes of human plague, which results in sanitary
activity being coneentrated more or less on this spot for the time being. -

S——
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Some of the curves would appear to be influenced in this way.  Theepizootic
and epidemie die down, one or other may even disappear,

When sueh has oceurred it will be =een that in these temporarily plague
freed arens, the epizantic ix the first fo moke it veappeavanee, and the vt plague
f,ne_ﬂ_.ﬂnrr.-*.-f by o recurrence of fiveemer i ;;-fﬂ.-,n.r? witlin a weel o a fartudpht,

It has Deen said that one or other of these outbreaks may disappear,  The
leszons which one learns o these curves ape that it is |m--=-t|:ii' ter Dvwe am
absolute disappearance of the cpidemie,

Sapitary effortz appear 20 far to be highly suceessful in regard to the removal
of hmman pL_u--'m,> With the epizootic, Tln- 0t n:n-r is nnfortnnarelv othierwise, A
survey of the enrves will show a drop of the epidemic to zero.  The epizootic falls
at the same time.  The il may be constierable, but it ravely reaches zero.

Thexe resnlis J.ilrjril'i-'-*"i' e wis fhe .f:l'r'l' ther € 5t dx the enpected vat whiecl e bave
fua el r!.‘jm1 cimed thedl weer apeiilter fioae _;:IJ.I' T r.l{'.lrﬂlulllf TR l'qu_"ﬂ‘“.\'.r-u;l‘lf f!;.lr'.l'rlf.r-rmx ripeif
".a:frrl.l.rfr.ll.l'j‘:lil anl =yxten " af Bt ;l.‘rur_um-' l"rn:fj.:n’ tin, M o a_-.r' the el stifl remains
i the .rl'.-r.l'ﬂ.f_' 0 :'.u.r}a feel Firtx,

,-\muug the Health Districts of “lrll;_' kull--' it wonld aprpoar thiat the swnitary
suceesz obtamable in any one district is in a great mensure 'I-'l|1-I|L'-|. by the condition
of affairs in neighbouring districts.  One district may be th woughly cloansed
and freed from all plagne infection, yet in the conrse of a few dayvs, sueh labour
and expenze are lost, owing to the incoming infection which possibly exists in the
inmediate surroumndings.

Viewing, in the first place, the general chart for 1902, it strikes one that some
possible connection exists between rat plague and human plague.

The epizootic is much in excess of the epidemic.  Fluetuations in the one are
followed by Huetuations in the other.

The q.-r';mmlq.' it prperetis fn el vareee o e P,h.r'rf.r:'mﬁ'. An interval of a week or
a fortnizght vsually l'{ﬂllﬂﬂ‘u o for as the results of the general chart for 1902
are concerned, it would be a mistake to hastily conclude thar the one is the eanse
of the other—that rat plagne is the cause of human

| ulrp'lnmc:llwl e ﬁlllrji:l:l for 19002 with o |j|_-|.'ﬁ=L'L'|:.' a1 mmel, | was riuin-
prepared to find vat plague had nothing to do with human plagae, and  would
not have been surprised 1o find man the canse of the epizootic.

The general chart shows ns then, that there i o gerad vesendlanee of the
n';u'fﬁ:ﬂu'l' cvve B that of Hew r'p.l'.:n-rhfr'.-'. 1'he :ml_'u' 1'|||L;_-,r whieh strikes one s that
it eommences o week fader, and that rizes and falls i the u[nif.mpliu CHEVE G
usnally followed by similar Huetuations in the epidemic corve,  In Gaet the
number of seute rises in the epizootic curve is frequently ollowed by a similar
number of rizes in the epidemic eurve,

This is cerminly true of the earlier stages of outhreak,  Ia onder 1o examine
more closely the course amld relations of such eurves it will be advisable wo divide
these up into different stages : —

(1.3 The Inisial i,

(2.} The Fasti
(3.1 The Delerveseenee.

(4.) The Sulsequent history of the curves,

The Tnitiad Stage of the Epizootic.— o all the districis of Hongkong lFii-u!uxmi.
tie was existent on the Sth "|.p:||| Only two distriets form the exception, in which
it onsct wos IIIJ!"‘I’.I"I-[:‘.'I.IIL el 'Imlm'l}. in diztrictz Noa, 5 amd 10, In these
the epizootic appeared in the IIIJl]fl]l' of April.

For the year 1902, owing the fact that the examinations were not commenced
until the beginning of April, it is impossible to say more than that rat plague was
Scmtent. It wos apparent. tha in some districts, the epizootic was present for
soime consideralde time previons to the eommencement of the examinations,  In
others, however, it was certainly nbsent,
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Fhe tnitial visze in vat plague s wsnally o vapid ene. It commences with two,
four, or six cases in one week., The number is doubled or tripled during the
next week, and the maximum of the epizootic 12 usnally reached inabont o month
or =ix weeks after its commencement.

Such is the ordivary conrse of rat plague.  Minor differences are fonnid on
soing into detail, some of which are interesting.

Exeeption may be taken to the condition of affaivs in district No. 5. The
small number of eases of the epizootic and the epidemic during the initial stages,
conpled with the preliminary organisation of the rar eollecting stafl must be held
accountable for any apparcnt {li:h'_'l'trp.'ltu:'lt‘.s. In district XNo. 4. the initial |1t_-ig|1[,
of the epizootic renched its maximum within the month, A slizhy fall then took
place, eoncurrently with a fall in the epidemic.  This was suceeeded by a second
maximnm in the height of the epizootic, which was reached exactly two months
after the commencement of the outhreak.

A somewlat similar condition of atfaire i3 found ik districts Xoz 6 and 9.

The rize in the epizootie may be swdden, or by a series of weekly elevations.
Sudden advents of rat plague are most {requently found.  Graduoal elevations with
intervening depressions are not common. In general the epizootic reaches a
much higher level than the epidemic.  In a few instances, the height of the latter
approaches that of the former, bat thiz is rare, so far as 1902 is concerned. In
distriets Nos, 9 and 10, both reach approximately the same level. In districis.
Noz= 5 und 6, this is also marked, but not to the same degree.

Ta. The Imitial Stage of the Epidemic.—In the general enrve for Hongkong,
there is o =eneral rise 1o the waximal point.  The epizootic curve renched its
maximom within 5 weeks.  The epiddenniv enrve followed elosely behind, reaching its
maximum in 7 weeks, e.q., a forinight leter than rvat plague.  In contradistinetion
to the earve of the r!lﬁ;&lmli::, the vise in hiunao pl:l:__"'ur_- is :Il!L'HIJI[]HSIIE'E] ]:1\.‘ i Eeries
of elevations, followed nsually by slight depressions.  An explanation of this is
Iy no means obvions., f‘-c:rmp:n‘iﬁmm mile  with  the mat Ijl-:lglll'. curve, show
1:"4_-\':[1 = i the cpii]l:u:ﬁu CUurve FII]JEEIEIII'H'I'[- to oo dhstinet rise in the l;'[‘li:i:ﬂriﬂ.

Such elevations i boaman i:u]u_t_:'nl,- orer uﬁ:lu]l_'.' within a week or fortnight
after the rise in epizootic plague.  When we study the curves as detailed for each
ipdividdual disteier, certain variations are found which give ns a considerable amount
of information in regard to the possible inter-relationship.

An eenmination of the Kowloon curve shows us how elosely it resembles the
aeneral curve of ]{uu:_'fl:uu;_f. The apex of the epidemic curve is resched a fortnight
later than the maximum of the epizootic tracing. A break in the initial stage of
the epidemic cnrve is obzervable,  Cn looking for similar evidence in that of the
epizootic. we tnd it in the .-.]m]u\- ol an elevation followed by a :I-.-|rn~53i:m neCHrring
about » fortnight earlier.

Viry satisfictory eurves are obtained in Districts Nos. 2, 5, 9 and 10

In No. 2 the epidemic curve is broken aml oply reaches its maximum a week
afier the epizootic has risen bevond what 1o begin with looked like its ultimate
FIERA L

In ¥o. 5 the q;-pi:l_[-:niq: CHTVE :|]:]:l-:u1-.| to be 'I'ﬂl!mt'ing the Cpzootic cln:i.t!!_f.
The larter veached its maximum but fell swldenly.  This sudden fall apparently
had the effect of prolonging the low elevation u_1 the _th-n}m CHPVE even causing
Q) :.-=|.-I{_f|-T. 1.!|!EJ|'1_'F:,-R..II:_I'I'I, ‘.":uh:_eel'm.*hlllm' the 2evers infection i‘:ll.:er-il Ih'E'_ H|:'|1.[1I3II]IE‘!, and
the curve reached its maximum about & mounth after that of the epizootic.

The picture stwen ws by Districts Nos, I and T0 couled wat b finee.  The rise
afll the !',Iﬂ:ff*""';ﬁ: i Dath 1= _-_r.wuf'u-ﬂ'_ i S .r!j" the crivee iz Dol tx reached o fovt-
weipht dater than that of the epizootic,

In that of No. 9 the elevations aml depressions in the epidemic curve compare
admirably with all the variations found in the epizootic curyve. ;

One would almost fmagine that the second enrve inits vise and fall, is too good
o be true,  Suvk an epidemie enrre, oveurring ten duys or a fortnight after that -
of the epizootic, 18, in my opinion, sty cvidence of some extremely clove ralation
ractutiveg between vat plague and heman plagie.
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In District No. 10, the condition is almost identieal. A rather unexplain-
able fall in the epidemie eurve occurs,  This may be due o <anitary  interference
or to the fact thar such eases us were present. eleared ont of Hongkong as soon as
the dizstriet beeame suspicionsly plagne infectel. Such variations in the eurves
must occar and are impossible to clear up, when one has rto fighe for knowledse
amongst natives, who frequently turn their densest. ear towards one, whenever

information r:_-g:m]in_l_{ cases of .'«il'thi'llil:inli'i sickness is requoested,

Oither variations in the epidemic curve are forthcoming in Districts Nos. 6
and 8. Here the clevation to the maximum of the epidemie is certuinly post-
poned for a eonsiderable time.

It is diffieult to account for such, but on @oing into the question with soeh
detail as | have done, in the presence of a native population, and rigorons sanitary
measures, it is surprising to find so wany of the charts which give aceurate in-
formation in regard to the ineidence of the epizootic and the epidemic.  In the
remannine districts the maximom elevation of the epidemic curve was law, not-
withstanding an oceasional appreciable elevation in the corve of the epizootic. A
close examination of the relation of the epilemic enrve to that of the epizootie
will enable one to conelude that rthe course of the epizoatic carve is in the majority
of instanees responsible for the shape of the epidemic curve.

The Fastigiune.—1TIn the weneral enrve for 1902, o wood iden i obtained of
what holds goid of or each individual districr, in regard to the maomtenanee of
the elevation of the epizootie nod the epidemic.  The sudden rice of the epizootic
fo e moximum iz onel wswally leng madvdcined. A Bl for 20me considerable
distance takes place, with a subsequent maintanavee of o lowered elevation for
some weeks,  The epidemie i gpeneval shows the same chavacter.

The seneral curves for each individual district show practically the same as
that which obtainsg in the genernl curve.  The clevations and depressions at and
about the waximal extent of each eurve lollow cach other E-IIF'H.'I_'!.'. The same ¢lnse
relaticn between human and et plagae i< shown during this staze of the ontbreaks,

The Defervescent of the Curves.-—In order to bring the epidemic enrve into
close relation with that af the upi;c:lutii:, this gt af the awthrealk iz of the ,1’,..‘:-;,!,,-_,;.;
;'mllm:-rl'rl.lur.

We have seen so far that nseent, and maximal elevation with variations, the
two curves follow ench other closely.,

From this alone one could not elaim to have estabilished o connection between
the two outhreaks, all one could say is that both oceur abont the same time, but
prohably oceur guite independently of each other, at least the question would he
asked, given thege two curves, the one as it were lying within the other, what points
in these lend on to the conelusion that the one is the result of the other,

The history of the outhreaks is useful.  We have seen that the epizootic
precedes the epidemic by about o frtnight, thar variations in the epizootie are
followed by varvintions o the epidemic, that their maximal point more or less
correspone, and in general, a superticial glance ar the curves makes one thiok of
the extremely close relation which must exist between the two outhreaks,

lut it must be remembered, that rat plague may be present without the
advent of human plague, and rive rersa, and that cecasionally the wmount of rat
plague bears ne relation to the amonnt of heman plague,  These gnestions and
others must be answerad before accepting the statement that in rats we have the
kev to the problem of plague prevention.

The weneral curve for 1902 shows the cpidemic curve almost surronnded
by that of the epizootic,  From this chart alone it eould not be concluded that
the one is the canze of the other, i so, we should expect the mt plague eurve to
fall insicde that of the t-.]:il]u-miu eurve,  =Shortly, if there 18 o connection between
thoe r|:izr|n1 i and the Elliilﬁlll'—lt. the latter chonld rise |s|'1'[1ﬁiillg to the elevations in
the epizootic, and with o fall in the epizootic, boman plague shonld more or less
e,

The preliminary part of these enrves have been followed.  They are seen more
or less to harmonise.  The point now 1o be congidered is the relation existing
bt wern e r-pfrfnm'-' and he rp.":u-'rh'v towards the elose of the outhreaks, .{r' e
lettier ix the eervise .I:I.I" thee o mier of sbonld fall }J.l'r'i':-rHM fo the decline in J?i'.r-rlri'r.rﬂ-!" Plrr!‘rﬂ'.h'.



There are other considerations which must be brought forward, which do
show the close inter-relationship between rat and huoman plague. It will be of
interest, however, to examine as to how far this question may be answered affirm-
ativelv.  In the general charr, the rat plague curve has just missed falling inside
that of the 1_-|1i1]-.-!||'||::_ Here, however, we are t:i.'ﬂlilflg with an extremelv mixed
colleetion of results.  The condition of affairs in cach individual distriet is of much
oreater intervst,

[n order to show the relationship between the fall of the two curves, it is
THECES ey o fiave o .ﬁ';ﬂ;{'!.!ﬁ‘f f'.rl'HrJi‘FIr-:.l'.l'u.rr.f -f.l'- lll'n'...-'.l.l:hl'illq' asd #}Jﬁfﬂm'{', Az we hawve
seem, the epizootic is usually in excess.  The unmber of cases of the epidemic may
be so small as to vitinte whar would otherwize have been a positive result. K

Therclore in drawing conclusions as to this point only charts showing a
goodly number of both outbreaks in fairly eiual proportion can be used.

The Kowloon chart like the general ehart (which also includes Kowloon )
shows a very large preponderance of the epizootic. A close examination of the
two enrves, however, will eenvinee one that had the epidemic been in :Ilt'!.‘:.i]ing
like proportionate numbers, its deferveseence would have tollowed and not imume-
diately preceded that of the epizootic.

The experience gained in other districts is of the rreatest interest in this
|‘|?E='|h|31:t.

In all the distriets in Hongkong in 1902, with three exceptions, the chirts
shows that the rl;n';u--fi'r fanlfx irst anid  ps I.r]:.u"f{m'u! by the 4-f-i'df:.|.!'|,—_ lmmedi-
wrely the vt plague diminishes or disppears hamwan plague becomes more or less
cxtinet,  In order to convinee oneself of this, 2 -'_!humu atb the echarts of Health
Ihstricts Mos, 2, EI,, iy and 10 i sufficient. A sinilar condition of affairz 13 also
te be fonnd in the charts of the Districts Nos. 1, 3, and 6.

The three exceptions mentioned, namely, those found in Districts Nos. 4, 7
and %, come under the same category as the general chart and that for Kowloon.
rat plague is severe, but the epidemie is slight.  This bring so, an opportunity is
not afforded to compare the one eurve with the other,

The Subsequent History of the Curves.

Again this is of the greatest interest.  Many points are worthy of close study
in l'l!':'_":ll'l:I ter the contivmanee o decline of one oF other of the outbreaks. The
general chart shows us that the epidemic becomes extine. A few cases oceur
ﬁ_-rrm]-r::LH}'_ It e forther L*!li:ll'rli;l: takes |-l.:u'|',

The epizowtic falls and to all appearance looks as il it were to disappear also.
This is not =0, however ; W wever becomes ertinet, 1t remains in abeyance for a
week or two, subsequently breaking out in considerable nuimbers.

Fhiex pecrudesee nee of the r"tl:i-..‘. e s ﬂm’lﬁrﬂ'umﬂ.l' fry He rj?ftft‘rf:f;_'.

The type of curve of the reerudescent epizootic is totally different from that
of the main outbreak.  The rises and falls of the curve are graduoal not precipitous
like the onset aud conrse of the primary curve.  ‘This recurrant epizootic is seen to
maintain it=¢lf in conziderable force until the end of the year.

Such a 1"5[!"1‘1:[‘}' is of areat slgniﬁr_‘;mm! in I‘i,'-!?_{;l[‘l:] to the |msih|l:- FECUETene
of the epidemie in the different districts.  This part of the epizootic and its signi-
ficance 18 considered under a separate heading,

Nuoteworthy is the severity of the epizootic during the last quarter of 1902 in
the following districis: Rowloon Nos, 2, 6, and 8, Tv will be interesting to follow
the course of events in these distriets during the early part of 19035, and trace as
far as possible the inflience of & mild or a severe epizootic towards the end of the
Vear, on the ounthreak of the !:lji:d{rlnir: in these |ulrlinll|ﬂr distriets,

The foregoing represents as shortly as possible @ resume of the resnlts of my
investigations into the rat question during 1z,

I my opinion, the results are better than were at first expected.  Notwith-
standing many initial defects in the whole sy=tem of rat examination, the researeh
has hnr-l.:ghl ot many pniur.-l. ht!:u'in_-_-_" o the course of the l"]'.'li?.l-l'l'.l-lil." and its R
sihle relation to the l'[l'i;:]:.‘lllil’:.
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It was only by continued examination of enormous numbers of rats and careful
microscopic and bacteriological methods that these results have been elicited.

Throughout the whole of 1902, 1 was ably assisted by many willing hands,
and my thanks are due to the members of the Sunitary and Medieal Departments
who have at all times rendered me every agsistanee in:nsil}!n,

I do not conclude for a moment that all the lessons to be learnt from the
accompanying charts are given in my resumé. Perhaps careful examination of
these by other olservers may lead to pew facts and varied interpretations. The
results of 1902 are merely put forward az a further link in the already strong
chain of evidenee in favour of the rat theory of plague.

These observations have been extended IIlI"Uu_‘_’_’_]LUIII the wlhole of 1903 and part
of 1904. These resalts will be compared with those of 1902, and the sequence of
events which happened during the interval between the epidemic of 1902 and
1903, and that between 1903 apd 1904 will be shown as clearly as possible,

It 1s only by such a systematic examioation that results of value can be
obtained, and these investigations which were begun over two years ago, and have
been continued without intermission ever sinee, ought to enable us to decide,
whether the rat theory is i realiny only steppostlion or &s feunded wpon actual fael.

WILLIAM HUNTER.

The History of the Colony in 1902,
Un this chart, we have, in condensed| forn, the epizootic and epidemic curves,
We have no reliable data in regard to the presence of rat plague previous to
the 8th of April. Cases of the epidemic had cecurred from time to time, but in
more or less sporadie form.

During the week ending April the 8th, the amount of rar plague was
estimated.  Human plague was then existent, but the cases were few in number,
During the 2ud week of April, the epizootic began to rise.  No change in the
epidemic was noted during this week.

During the 3rd week of April, the epidemic began to rise.

From this point onwards, both outbreaks increased in severity, the one
following the other, the interval being 10 days to a fortnight. %

The maximum of rat !rlngm! was reached on the week ending the 13th of
May.

The maximum of human plague was attained on the week ending the Snl
of June, a little over a fortnight later.

Subzequent to this date, variations in rat plagoe are followed by variations in
the epidemic, Both fall wogether, the epidemic disappearing wradually.  The
E;]i?ﬂlﬂiﬂ, im the other hand, alter a |II'1]I'I[IIIILI;!1"1I fall, reasserts irself, and runs
with a varving severity until the end of the year,

WILLIAM HUXNTER.

The History of Health District No. 1 in 1902.

The history commences from the Sth of April.  Rat plague is already
existent on the 8th of April, but is slight in amount.

Sn Fae it lins not heen :tmum!mnimi l;'.'*- l‘:lli.l!l:"li.l.' [ﬂ:l;_'.u::. A ll::‘llli;‘l:l Inter a
considerable rise in mat plague 1akes place, sueceeded by a fall in aboue a week
later. A srwed o ben J,ww i fter Hrex Lnadeeed Fise fwopak f.lfr!_r;m'_ Bredernnini li-.:’.-r_-'.]“- i,

The course of 1the epidemic corve follows closely that of the epizootic curve,
It 18 n||l}.‘ 1!1-i:lj'|1| aboaar 14 l]:t_‘n's-?-. A secomd rise in the ‘:ll'i-'-':'lh"" i tnkes :ﬁi:l-l".‘ i
Hnj,r tevwards the end of the month.
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This iz succeeded by a reappearance of the epidemic during the first and
sepoml wesks of June. "-l:l!ﬁmpmut to this date, a pecaliar alteration of eirewm-
stances takes Iri:ict'..

Up to the middle of June, the epizootic has always preceded the epidemic by
about a fortuight.

Subsequent to this period, a complete overthrowal of the order of events
takes E}lut.:n.

The epidemic does not vanish in a week or two after the fll in epizootic

I I
plague.  Cases [requently occur, maintaining the human plague enrve above that
of the epizootic.

The rat plavne becomes extinet for a week in the presence of human plasue.
bl )

In o week oF 30, rat [:1:1;_-:“1‘ reappers as prunl:m'n:m] 08 ever, H__\.' this time
human plagne has dimmmml for a week. Dot after this recrndescence of rat
plague has lasted a week, human p]:"m-' renppenrs and [wrl-mE-: for & week
subsequent to the q!H.t|-|n= wanes of the epizootie recrodescence. A week later rat
plague again appears but is not followed by any marked epidemie,  Suhsequently
brief outbursts of the epizootie ocenr during ‘the last quarter of the year. No
epidemic ocenrs. A possible explanation of this, will be given under a sepoarate
heading,

The Conctustons dvawn from Districi No, 1

1. The epizootic preceded the epidemic at the berianing.
2. The interval between both avernges a fortnight.

3. Towards the middle of the epidemie, the eontinued elevation of the
laymian plague eurve, would appear to oceasion an elevation of
the epizootic curve, the latter aznin ealling forth 2 reerudescence
ol the epidemic,

4. The reerudescence of the epidemic would again oceasion an outbreak
of the epizootic, ete.

3. The carves show that during the early stages of the epizootic and
epidemic. ral plague and humin plague are distinet.  The
former is regularly suceeeded by the lutter.  During the height of
both ench would appear to oceasion the other. [he Lplrier.nu:
may cecasion the epizootie, the latter again stimulating the advent
of the ::!-i.:ivtniu.

G. The commencement of the epidemic would appear to be the result of
1hie l.-]-'i;—.r_uJT'It:_

7. During the height of the disease, the epidemie and the epizootic
would appear to share equally the continuance of the disease.

The History of Health District No. 2 in 1902.

On the Sth of April, the cpizootie is thoroughly established and maintains
itzelf until the end of Mav. No epulemic was existent on the Sth of April. [t
r;ﬁpem'm' i fartnight liter.

With the coutinued rise in the epizootic during this period, the epidemic was
established The .rp.l'.rfuu.ufr' reaches ifs .ﬁr:rlfﬁ-"#! ;Ir.i;ﬂf ate ook after the i fhinr af the
rlirf'-,'rm."f'r,

Towards the ewl of May both fall.  The epizootic becomes extinet.  The
cpidemic fulls slightly, and subsequently rises to nearly itz former height. As
ulready ment iened, there is no rat plague ar this period,

The epidemic now continues more or less constantly.  Thiz being so. the
epizootic veappears, radually rising 1o a higher level than the PI]I:IEIIHL Subse-
guently the epidemic would appear to follow the epizootic and vice verse. The
4||-|-||_--nm st sl om the 26th of 4'|.l|_*'|l~-iT The e |nrunl:|1 continued more or less
thronehour the vear.

A rise in the epizootic towards the end of the vear is well marked.

omefusionzs draeen from Pistrict No, 2. —

The eonrse: of the disease is an excellent example of the relationship
between the epidemic and the epizootic,
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2. The epidemic appears abont 14 days after the epizootic.
3, Its height is reached about a week after the epizootic reaches irs
X .
The epizootie disappears, while the epidemic continnes,
5. The inter-relationship of the epizootic and epidemic durving the height
of the disease,

The History of Health District Ne. 3 in 1902 —The epizootic was existent on
the Sth April.

The epidemic did not appear until 14 days later,

During May the epidemic appears to follow the epizootic,

A rise in the epizootic.during the first fortnight of May, is succeeded by a
rise in the epidemic during the last two weeks of May,

During the height of the disease, a close relationship exists between the
epizootic and epidemie,

Thiz chinrt, generally taken, shows the same characters as in that of Districts
Nos, 1 and 2,

[t must be remembered that this Distvict was very slightly affected during
1902, making the construction of curves extremely diffienlt, and the small number
of cases mt{lerz- an interpretation of the earves almost impossible, A COmRIrion
with the state of affairs found in other districts, clarifies the conrse of events found
in 1902 in this Distrier.,

The Hf.uhrry wi Hlealth istrict No, £.—Un the Sth of .F!,|n'1]T the epizootic was
present.  No epidemic present,

A week later, the epidemic appeaved.  The epizootie rese during the 4l
week of April.  The cpidemie rose during the 1=t week of May. The epizootic

enched its maximum during the 4th week of May. Thiz was followed by a
sidden rise in the epidemic during the 1o week of June.

The epizootic fell srestly in numbers during the last week of Joane.
L=} - -

The epidemic disappeared during the 2l week ol Julv.  The epizuotic rose
_u-:un o N I:mw}n, during the Lst, L"IJI] amil Sl weeks of ||||1.'

The epiiemic reappeared lor 3 weeks, namely, during the 2nd. 3red and 4ch
weeks of July. Hﬂhsﬁ:qllullt]_\' the L'[lhlvmlu 1|'L:-=:|J:|u':|r{=.|1 until the end of the vear.

The epizootic continmued with exacerlurions thronghout the remminder of
the yeur.

{onclusions dease from Distvict No, 4
. The apprearanee of the epidemic is a week loter than the ul:izuntin_
2. A rise o epizootic plague i followed by a rise i epidemic plague.
3. A Rall m epizootic plague is followed by o fall in epidentic plague,
I. The epizootic may exist rmmpant withoot the epidemic.  This would
appear possible only at certain periods of the vear, namely, during
ihe

The History of Health steict No, 5. - The epizootic and epidemic were late
in nppearanee.

Rat plague appeared in the middle of April.  Homan plague appeared on
the first of May, The seneral conrse of the disease showed an acute exacerbation
of the epizootic with a more or les:

Th: |-|}'||]L-1|:'r|' merensed E'I!':ll'[II:I""\'. :'{':I.If‘!llllll"_f s ht‘:iﬂh[ four wesks alier the
maximuin of the epizoone,

At the time the epidemic was at ils heighe, the epizootic B dieninished
wreatly.  The |_-p1q]1-:r:|q_- dizap Ill.'lll'l'il within o weel, :Illli was [ellowed by a reerndes-
cence of the epizootic,  This incresse of mat plague was not followed by a great
recrudescence of human plague.  Cases of human plague were present, bt few in
numbaer,



i

The epizootic with exacerbations continued to the end of the year. Human
plague was practically absent.

arelisions deaien roam Izteict No, 5.—

The ]:l-imar}- SV Elri}‘.mrl‘.i{‘r was Tollowed h.'." a severe onthreak of the
epidemic.
The epidemic reached i1s maximum after a fall in the nambers of the
Piliﬂ'.lll'll"l.l"
4. Little or no relation appears to exist between human plague and the
continuance, with scute outbreaks, of the epizootic.

The History of Health District No. 6 in P32, — Rat plague appeared on the
Sth of April.

The epidemic followed a fortnight later.  The coursex of the epizootic and
epidemic are somewhat similar to that found in Heslth Distrier No, 5.

In the middle of Mav the epizoctic reached its Lighest point.
At the beginning of June, o smart rise of the epidemic was fonnd.

||ur'tn_-_{ the first week of July o sudden rise of 1l I:!'Jlilll_"]lli.l'! ook |}|;|_c;a, sl
thiz was followed by a rise in the epizootic which was prolonged for several weeks,

The condition of affairs is I'L‘IJI'I"L‘I]'il'ni:'I.'{' of what is usually found, and eom-
pares Favourably with the eharts illustrating the scquence ‘of events in other
districts,  Notewort hy is the continuance of rat [E'lrrllt until thie vl of the year,
[Possible t.\le!ullut] of this rise of the L‘|1|.-‘:1.'HITPL (] LIven under n :ul:]n.lr.lt:_]lt':lt.’:ll]_-_:.

The History of Health District No, 7 in 1002, epizootic was [resent on
the Sth of April.  The epidemic started a fortnight Lmﬂ*. The highest point in the
epizovtic was reached about the middle of ihe month of May.  The highest point
in the epidemic was renched about the first week in the month of June, i.¢, about
a for I]i;’_:’h! larer,

A regular vise sand full of the epigootic and the ¢ |!il]1’.lui:: ook place throushout.
In gene ral a rise in rat plagne was followed by o rise in human plague about ten
ll.t".zi to a forinight later. A point of note in connection with T]!(*L'ﬂh_ﬂ]llc 15 the
m-n:unlul acte H.I..'I'HIIIL‘.‘-E‘I'.‘I:IL-I: of the discase.  In this chart, as well as in many
others, one finds two main recrudescences of the epizootic during the J-r'r_avulnm:e
of the epidemic.  Sudden outbursts of the epizootic without the advent of human
p}:l;;_‘u-.‘.— are fonnd, as in other districss, towards the end of the yoar.

The History op Health District "nl N in 1902, —The epizootic was present
on the Sch ol "|.|HI| bt vemained in abevance cntil about the end of the month.

During the week ending the 29th April, there was a swlden sdvent of rat
]JI'J-u:u_,, 1E||- wWis tu“nhwl a week later lﬂ.' the 'L|||u"Lr'1I'|{'|- af the |']I|1IE||"||:_"
During the week ending the Gth May, 1he :plrum ie reached its maximum height,
I rom |h|:- date onwards with varions de pressions il exacerbations, the epizootic
curve slowly fell, eoming more or less suddenly to an end about the middle of
September.

Human p]:lgllﬂ evideneed] itself 1!1:!‘5!!_2’ 1l arredber Jrart of the p{-.ril_ul ol the
epizootic, [t began a week later, had exacerbations and depressions more or less
similar to those found in the epizootic, and it finished a fortizght previous to rat
plague.  The more minute details in regard to the two curves compare fivourably
with those already siven under other distriets.

Cenelusions {f.r'dif,:ﬂ_lf:r‘l.lm fhiz Dhiztriced, —
The f_-ln-ixnntit: is sudden in advent,
The epidemie is more sradia] in onsets.
The epizootic beging one week earlier and finishes a fortnight later
than the epidemie,

The History of Health Dhistrict No. U in 1902 —So far as the relations exist-
ing between the epizootic and the epidemie, this district ix of the greatest
a:rrnlfur}r!'r.-er'f.
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A study of the chart i= most instructive.  The epizootic started on the Sth of
April.  The epidemic began on the 15th of April. A regular rise in the epizootic
18 followed by a similar rise in the epidemic about a week or ten days later.

The epizoatic veaches iy maximune @ fortnight fn‘*{uw e desphest pr.rmr it

enrve of the epidenie.  The full in rar plague ocenrs previous to the fall in human
plague.

During the momth of July another reerudvseence of rat and human plague
tonk ]ﬂ.;n::{-, The relations (\luuuw between the two are the same as those "IIIEHI'L'
mentioned.

During the month of Angust a close inter-relationship existed between rat
ard T ||l:1'l_{llL-.

it nxions eflieramm frvim Thstriet Na, 5,
Tl r||i?.nl i !u'r.":.'-l_'l]r_#l the L:piilumii: h}' one week,
The epidemic inereased in proportion 1o the epizootic.
3. Both dimimishied in |-ru‘E:|;rr|:1'-rm,
4. s ocenrred in both eases with similar resultzs,
From this cliart, it wonld appear that the epidemic stands i direct
relatiom 1o the epizootic.  With an tnervased epizoatic, one oblains
e ancredsed epeelemic and vive versa.
The History of {lealth District No. 10 in 1902, —A general survey of the
two curves in this distriet is, in my opinion, of a very eonvineing nature in regand
te the relationship existing between the epizootic and the spidemie,

The ulni!m:llu iz first in the fiekd. Dt is followed by the -:!1lidl‘.'r!'ti1_"., the march
of which iz at first sight slower,

Wotwithstanding, the epidemic veaches its maximom abont o fortnight alter
the climax of the epizootie,  Both fall gradually, the epizootic fiest in order.  From
the month of .]n'l:}' onwarils, reeridescences of both ontbreaks take place from time
to time. This 1= in harmwony with the resulis obtained in other districts. A
possible explanation of this will be brought forward later.

Carppelneioges -'IIII"-I'FFI'Ir_Fln"JIH-I' this Thstriet,
The rl'riil:rilriu fellows the epizootic with an interval x':lr_t_fi!l:__', from 7
to 14 c1'11.'~'-
2, The detail in the epidemic is apparently monkle] by that of the
E'F:!i-:n“t'lt‘.

aragteristic s the fall of the epidemic o accondance with the
declive in rat plogoe,

The History of Kowlfoon i 1002 —The district is an extremely large one,
apd the I“t:#-llllh 'l'l-'llll.ll I have obtainsd on :umlurm-r the :'|1!l|:m1|' wr1|1 t b
epizootic, Five one practically the same picture as obtained on prepoaring o senesal
chart for Hongkong.

Tl ;_':l!]'lrl'.'ll chiart of ”nngl{un"_: for 1902 iz almost wentieal with thiz one.

My intention was to deal with Kowloon in a similar maoner 10 Hongkong,
b, ]J-L'i:l;_'; hitl;_;h' | FETITS FEY TR ;lt'l.'s-hl'-| for time, | Geaand the Iaboae tono orenk,

Diombiless af the deisils of Kowloon were siven, the resolez wonlid compare
favoursbly with those obtained for each individual disteiet in Hongkong,  =nch
CUrYEs .I‘u.t]'ll_"?l' when p] gerd alo ;n":tl.l]l‘ many of those llh"‘ll..lrﬁi i l-.|;||4'r]r~ districts,
show us how carefully the question of inter-velationship of epizontic and epidemie
must be approached.  General eurves give us a i survery of what is at work,
but it is only on thoroughly zoing into each district in detail, that the closer
relations between the two outhreaks beeome evident,

A planee ot these curves of Kowloon show ws the great preposderanee of the
vpim:uti:r, YI-I.||c-ftt'ir.]tnf:urlilillg, tlae I'I_I:I'III!IHH': allows, in its rise aml full, the:
conrse of the rmat ||-I=L:_r|r:-_ :-Ium'inl_;‘ the u=ual mterval between the ocenrrence of ¢l
one aod the e rance ol the other. f{f gevat piferest £a the severity of the
epizowlic during the last quarter of the year.
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The History of the Course and Relations of Epizootic and
Epidemic Plague in the Health Districts of
Hongkong during the year 1903.

In dealimg with tlie hLa'“u:r of rut and homan plague for the year 1903, the
deseriptions of the epizootic and the epidemic merely require to be ‘tonched.  The
details siven unsder the History of the 1905 out break conform ppore or less to
those fﬁmu] during 1902,

Much gveater reliance is 10 be placed npon these resultz,. The observations
were made after the system of rat eollection and examination had been more or
less perfected.  Certain ervors which were brought to lizht during the year have
been eliminated as far as possible.  These are, In'un]'l. the possible importation of
dend and living rats into the Colony by the rl!lﬂl'ﬂ' who 1'1'1111;»1.![\.' believed that
fortunes were abont to he amassed hr the sale of rats o inpocent coolies at the
X pelse of the Gvwernment. lhl:-s factor in the system of rat eollection was
fortunately =oon discovered and rigorously dealt with {n' the Sanitary Authorities.

In the preparation of the corves for 1903, this falsifying of the rat return
lias been remedied as far as possible. It wonld not appear to have altered the
condition of affuirs to any wreal extent as can be seen by comparing the charts
with those of 1902,

A factor in 1!{1.1'-rm'm'm;_{ the rel: :[]nn-ﬁ]n'p ol 1=|Ji||emic ||];||:rm~ it the elpi:cml.i{'
Wils m:tml i the resumé for 1902, namely, the number of eases of hoth ontbreaks
ab one's disposal,  Obvionsly the t}lllll.‘illll.- of 1902 oecasionally failed me in
pmn.m-m--' a sufficient number of plasue cases in certain distriets in the epidemic
of 1803, On the other hand, the epizootic exceeds the epidemic in number of cases
so sreatly that, in certain charts, ic is difficnlt 1o vree much connection between
the curves.

{Li'!IJIlEI:I.I‘thIFIE madde with the charis of 1902 will elarily  matters considerably.

."I."_':-:!i;l'l the eharts for 1903 have in their EBwvonr the determination of the
amounts of both epizootic and epidemic thronghont the whole vear.

There are many points of considerable importance in regard to the behaviour
of the epizootic during the interval evween two epidemics.  The influences exerted
by the epizootic in determining the amount and the distribution of the succeeding
epidemic, etc.. are discussed uinder a separate heading.

The clurts are prepared in the smme manner as those for 1902, They are in
certain instatees much more extensive, but this is aceannted for by the increased
severity of the epizootic and epidlemic thronghont the vear. ‘l.th-mpl:f were e
to reduce the charts, but the resule was found unsatisfactor v aml might possibly
eml to certain misinterpretation,

Fa preparing all the chavts, aetwad noumbevs bave been dealt awith.

Darine the vear, V61,0568 iz were examine:d.  OF there, 3,744 were fonnd 1o
o the year,
ve infected with plague,

freneral Resne ui" the Results ofdfained rf.h'r'l'ulr.r 10903 —The resultz obtained
dur i this VEUr are wore ]'1--r||l.|,|' =orvee of the areater assillations in the curve
of |'|-“. |_-j|:.'.¢|mlu_, abont its maximum are in all |rl'|'!|]|.l|}I]I[‘|.' due to the frandulent
import of rats which was rampant during the height of the plague season.  These
ean be more or less eliminared in comparing the I'l.'z:H!I:J-

Similar to what was obtained in 1902, sndden varvistions in the rat content
and number of plague infected rais in each distriet, are found,

OF importanee in regard to the carlv appearance of the E'l)ldl‘l’!'llf‘ i2 the presence
af o constderable amount of rat ||I.|.1:“1.Il_- on the st of January. SHo 13[!*' as this
epizoolic maintains its average degree of t:,r:,r:lj.', no eases of human ]rlﬂc,;l.le are
ionnd.  Immediately, however, a definite rise of rat plague takes place, eases of
plague in man may b&cxp:cte:l within a fortnizght.
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It i= a point of considerable interest to find the existence of marked rat plague
without the presence of cuses in man,  The details furnished by the charts of each
distriet are of importance in thiz respeet. [t is seen that in some districts the
advent of haman plazoe is delayed for some considerahle Iill'l.f:!. { he Eilillllif'tlil.' !!utl
by this time made its appearance in Hongkong, but some distriets remained free.
In theze latter distriets the curves are interesting The humnan plagne cureve is
at zero, aml what is of importance, the epizootic may be hidh bot maintains this
heiwht with constancy.  After a wonth or two a gudden rize—sinall or oresl—in
the rat plazue eurve takes place. What happens now, i the regular appe:
of human |-h|-_-||:.“.

On following ont these details in each district, one will ses that the rat plagne
becomes epizootic, so to speak, at different times in different distriets, and what is so
conclnsive, in resand 1o the relation of the one outhreak to the other. is the
incidence of buman plagoe at corresponding times in each district.  Homan plague
appears regularly after the ocenerenes of the epizootic.  The interval between the
two ontbreaks rarcly excesd a fortnight,. We have therefore in one large city
like Hullf_rkm]_l_i,‘. an l!l1lic|!m|:'n- of pl:l'.ful.‘. The tit_'n.' divided into o number of Health
Districts. The epidemic is vot equally spread over the city.  Certain Health
I}ip;[['iulri il ﬂwnnr| I\' n":"l'tllll: i r]ll]i_‘l'.\: |_|:4|-. ulrilii!lllilr is Inr-eXistent.

Why is this so® Distrietz mav sdjoin each other  One may be furnishinge
human plague; the other may be practically Tree,

A ;_r|:1-‘||:1-: at those charts which have hoen |1'!'|"|rilh:'i will |‘4!‘.'||‘.| s o setthe the
question in onr minds,

In all districts foemshing haman !'Inl.'l-_'l!l:", t e [-pixﬂ-lfir i% present i vl
excess, mnd the epidemic would appear to be proportionate to the epizootic.

In all districts furnishing rar plagne—but oot un ever-inereasing epizootic—
human plagne is nsnally absent. One or 1two cases way ocenr, but no epidemic
breaks out. In any plazue rat infected distrier, an inerease in the epizootic means
the appearance of hnman plagae.  In regard 1o the 1903 epizootic and epdemie,
these conclusions appesr to be warranted.  The epilemic was a larze one. ar
leaszr for ]qu,{!-cur-uj_-"_ every diztrier was more or less Er;lizlnliu.LHJ annd a_—:'iﬁuln,nuir:—
ally infected.

similar to the outbreak of 1902, Kowloon was gros:ly epizootically infectsd,
The |;-||i.:iu1'ni|- was also more pmr:ﬂl*nl in s Pt of the i:—-|r::|}' tinn in any other
Health Distriet.  With resard to the epizootie, not a single week passed withont
the occurrenee of several eases of rat plagoe in K loon,

A minnte exaination of the conrse and relations of the corves wondd  he
superfluous  They speak [ themselves, anid when consilered by the examiner i
the same way s | have treated those of the 1902 outbreak, become perle tly
intelligilile.

WILLIAM HUNTER.

The History of Hongkong during 1903.

A very important point in connection with the determination of the relation
of the epidemic 1o the epizooric, is that one s vow enabled 0 follow closely the
train of events from the eommencement of the year. On the lst January, 1903,
rat plague was existent and constitnted more or less of a definite epizootic.  On the
other hand there was po iraee of an epidenie, I reference be made to the enrves
of the epizootic and epidemic doring the lase quarter of 1902, ir will be seon tha
the former raged more or less ineessantly, whereas the epidemic, apart from one
or two sporudie cases of plague, was non-existent.  The epizootic maintained an
average level of from 200 to 500 cases per week.  The cpidemic was nil,  Such a
eomhition of ailfaars did mor Leld ool G the commencement o the new year (R ES
Almost immediately the epidemic appeared, and subsequently both this amd the
epizootic ran very characteristie charts.

Within o fosr ni;_rlll. ol the mew venr, haman |1-|:|,gl||- wias present. The com-
mencement of the Sl week of i’ll'l'ltl:ll'_l.' crked the advent of the 1905 1'|:i:|lrr||il-
ol pest,



A eareful =urvey of both curves, namely, that of the epizootie and the l:pir]emi::
will enable one to draw their own conclusions.  The rises and falls of the Eplmuutm
curve are followed only too elosely by similar clevations and depressions in the
incidence of human plagne.

Although rat plague is in excess numerically, yet the tracking of the
epidemie in the steps of the epizeotic is only too well marked.

Such a following of one eurve after another, one observes rarely, and [ must
confess that it was with much surprise that, subsequent to the preparation of the
rat plague eurve, the epidemic corve was found to show such similarity. ‘The
jll!i{'!".‘i i.lll. ]J(Pt]l CLIVEeSs are I.”"I',‘! tn l:l}rr!rﬂlll‘]lui 'I|1|‘i,1.]'| II]',! “!Hl]lt. I'Il"'T.Hiﬂl"li Tl”i"-"]g
1902, Both reach their highest points within a fortight of each other, the
upi;c:m!i:.' firat,

The eourse of events, after the outbreaks have reached their highest figures, is
interesting,  The rpniomu falls in numbers so rapidly, that pactically within a
monih, th{ numiber of cases of human pl wrue has fallen to an inz‘ui‘__mhmmt figure.
But what is even more remarkable, is thr. sudden «drop in the epizootic, It
maintains its elevared position for abont a fortmight after the depression of the
cpidemic, and then, for some reason, suddenly t[m}m.

T'lhe time u:,q'ljp.ni ]:l_l,,r the g||:|.mutl1_ n 1:||!L|"' fromn its maximum to its lowest
level is abont 15 weeks,  The epidemic took about 13 weeks, namely, about i
fortnizht shorter.

The subsequent history of the enrves i= nor so interesting.  Rat plazue never
disappenrs, QTR EI]:I-::';I.H:. 15 E:ll‘:li."til::l.i]:,.r absent,

This interval between the inerdenee of bhwman nmd  eat phigm: appenrs to (17
more or less constant,  In 1902 the interval between the oceurrence of both out-
breaks was from 10 days to a fortuight  The course of events during 1903 leads
s to e sume concluzion in l'l'_"::]'l.l tor the time limit,

i RN I B ol aeeth the .'_.m.u:r!'rr e epmf- e furpﬂ.ls il .f"'" ."mu;.ﬁi Im'.rr, it revrefies iz
T TIATE i f.-,u J‘mqﬁi’ .Irm‘n the gzt iz umm!‘mmd;m o similar f-?.rrl;rfﬁ :!f time
anef  iix _f:rﬂ' [Ty r.ﬂflm & pHrdd i rfﬂ;g,r 14 -l'.F'ﬂJ-\-. "_‘i!!ftﬂ"!}ﬂ-!"'ﬂﬁ'ly it :fh'f.f_”ﬂ‘rl‘l.s, u,.lrlmftl? e
p-!l.i'-:{rﬂﬂ'lf.' mrerindaans o fene bl cortiein feved,

One woulld expect the Bl in rat plagoe to oceur somewhat previous to that
ol the cpidemic.  The condition of affair is, however, practically a repetition of
what took place during 1902, A study of these onthreaks in each individual
distriet tenches us that such = ""I;Hll“!rllll'l' foianad, ‘:-".ummin_-; g these wo curves,
the conclusion which one muost t:-.,msf-ully draw, are. thar hwman plagpee com-
Ty m:r.rnnfm!'u"flr afler the dwervased  sneident of e rjru..eml'u, and that wva-
rintions in the later oceasion variations in the former. Such s teae unnl the
apices of both curves are reached.  Subsequent to this period. the epidemic falls
rapidly. and has reselied a low Bvel previons o great alterations in the ineidence
for about o fortnight after the great depression of the epidemic, then by means of
two jups ;-lulnh]llt drops o peactieally the same level from which it started at
the eotmmencement of the venr A elose stndy of sueh a chart i bound to lead
one 1o think of =ome relation between the two onthreals. It way be sanl that
both run independentiy of each other, u‘ll}r the epidemic apprears abiout a lort-
night later. It would be diffienlt to imagine such a regular system in the
iecidenee of an infctious disease wlien |-n||||r.:|rui witl an '|l|EfII'I"H" We can
s e the 4_|||t|u|:|| ol plague commeneing practic: |II1. at the same seazon during
ovalirenr: hiE (it signld recularly appear within a definite inenbation 'pt"llll'll
after the advent of the epizootic is diffienlr 1o ver aw: ay from, unless we admit off
the existenee of @ definite I1]u|lm|:-=i|l|:n Noain it = fomnd thar the 3::'""1!:" !‘Illlii‘"llh
dors not commence at a delinite I"*rmll 1i||||||"' cach 'n.-.m In 102, it was nob
present until the middle of April.  In 1903 i t bewan in the mididle of January
or at least |r|\' the Vst ol Febrs A In 1904 Ith commcneenent was even lofer
i durine 15902,

Lot wne now EUTT TS thie - ||]:im|-m dertne 1iese vears. Do 1902, ohe I}ﬂm
e began abont the st of April.  In 103, rat |-|.|1rm' began o toninight earlier
than buman plague, pamely, during the middle of Jasuary.

Lo 1804, i will be fond that a similar condition of affiirs was preseat.
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Thues we see that apart from the season of the year, qudmrm Plague appears
to he preceded by epizootic plague, and that the intercal of time between e owi-
Drevids viries fmm fen -n"-rrl.l'f fiv ot I'mi'uh;ﬁf

WILLIAM HUNTER.

The Hustory of Health istrict No. I in 1903 —A close examination of the
curves shown upen the chart prepared from this distriet will show how closely the
two curves [ollow each other,  liat p];l,:_,\_‘ul_',- was extstent ab the comimesesment of
the vear. It rose in February. Durng Jaouary and Febroary there was no
human plague.  In Mareh, however, this appeared.

The o neral ||'I~1T|1r},' of the carves 1s 50 ,-,':mlﬂ:-, 1r1|u,,n i the chaet that fietler
e:v..p]m.mun is considered unneceszary.  Note should be made of the disappearance
of rat plague for practieally the whole of the second half of the year.

The ”:.u."ur'_:; ".‘" Health Disteice Neo 2 i 1903, —<In my "]II!IIIHII thiz i= an
excellent clart for purposes of demonstrating the relation berween hnman and
plague.

The gradoal rise in the epizint ic followed closely by a gradual merense of
cases of human plague.  The primary decline in the epizootic fallowed by a lower-
ing of the t.!‘pu.unl i, The disappearnnce of rat plague followed by o e|1a:1|r|r|.drllll.l_
of human plague.

Noteworthy is the complete inmmnity of the district during the last two
months of the vear.

The History of the Course and Relations of Epizootic
and Epidemic Plague during the Initial Stages
of the Outbreak of 1904.

The unexpected delay in the preparation of this report las enabled me to
follow out the initial outbreaks of U}rizuul i il u]liﬂf:tuiu illll_'_-,"l.lﬂ for the year 1 i,

No special charts have been prepared, but a good dea of the eondition of
affairs may be ascertained by consulting the chart dealing with the interval bridg-
ing over the epidemics of 1S and 1904,

During the first week in Jaouvary i will be seen that rat plague was present
to a consilerable extent in the Colony.  The epizootic rose step by step antil the
hggﬁmmn-r of February, when a rather erratic |IIIII'E:| upwards ook place,  This
sudden inerease in the amonnt of rat plague was followed by the appearanee of
human plague a week laer.

The exacecbation in the upi:-:tmtir: lnsts only a Eurt_:ni;_r]'lt, The number of
cases per week fell considerably but Jdid not reach the level of the epizootic previous
to the sudden inerease,  The carve vecupied now a higher level on the chare and
remained more or less constant for about two menths,  During this period, human
plazue put in an appesrance (rom time to time.

The definite increase in the number of cases of e plague commenced abour
the beginning of Apsil, and this was llowed by the appearance of human plagne
in epidemic form.

U fellowing the corve of the 1]ri.£1|nl|1 through the wonth of Janoary and
the firse half of Felruary, ominous signs are present. Cases of lonan }|.|'Fuu
e andd the ﬂ:lIlrJilllull of affairs resembles that found at the e "'II-IIIII" ol 1903,
P’mtmml:l\. i -||.,||‘:le|-.| fall in ra '|hi1l'|w wok place, and the new bl more elevate]
position of the epigoctic maintmeed jself weekly without further exacerbations
for about 8 1o 10 weeks. Human plague practieally dl-l]riu-lrh] atish did ot azeer
itsell aomin antil the |l-|h|-:th brake ont alresh and in conlined e xmeerhat o,
|.nl:|..|||:_{ ;_:'tlu.l.l']_\." k0 base s 'Fil.-"llutll CALFN e, O Cauly =g l.;a;l.lll.nll [ CUTE h!ul.} oy Ve rogEs
If we compare it with that of PNES. we lind o great postponement in the nereas:
of rat plague and 1he ooenrvenee of e --|-|-|u~||1iu'..

WILLIAM HUXTER



The Course and Relation of Epizootic and Epidemic Plague
during the Interwvals 1802, 1903, 1904.

In almost all plague infected countries, the epidemic is found to be most
prevalent doring certain seasons of the year. In l’lu:u'lrrk-nmr oar epidemics range
firom March to aluh' the month of May or even thar of me supplying the |M'"E'-[
percentage of cases.  In other enuniries, plazoe appears during the colder seasons
of the year, and wice versa.

The ressons for such a seasonal reenrrence of !'Iillgll{! are lr_'g.l' i1 Inenns
obvions. A conzultation of plague literatare helps one but little.

The fan,ur.-mu'\' notiva et ofimate fax o do with e reciierence of jf,a-"ﬂ:a,.u;r i
rnhr.".':h:f'\: H.Ih'q"“\r" m e rr!f T A Erg. f.l;rje‘-]n _ﬁ{,lh'i.l' -;l!l.enu; J.r'r.f.ﬁ TR R rrﬂ;ﬂ ""’l'_|I'F" 'th;rw.n.:
ur.":.ru-:‘um,r fa the e rjurl'q H.'l'rl."r.h,'.r: o Flril[{.u

All that ean be said of elimate, is that & may exeveise an indiveet inflnence
on the course of infection.

Under the [present heading, it 1= not inteaded o discuse the fietors which
possibly assist in bridging over epidemics of plagne.  These will require con-
sideration under o special heading,  All that is intended to show at preseut is the
Ip!'.l'.'c.l.n'Ffr.lq‘.l' af ral l,l.mﬁi:p.r- Frernie cerpe Heder o chsredliss

During the interval between the end of one epidemic and fiest eases of the
succesling epidemic. human plagae is to all intents and purpozes non-existent.
A few cases occur, bur these are of no practical importanee apart from the fact
that they help us to remember that with the decline of the las: epidemic, our
Sanatariang have in all probability not yer succesded in stampiog out the discase,

Further, the reasons for the outbreak of ereatic eases of human plague, are by
no means obivons. i

Little or nothing is known in regard to the history of epizootic plague in rats
through o number of years.

Many authorities believe thar rat plague dies out on the decline of human
plague.

The preparation of «harts showing the relations existing between epizootie
anil l."llllll"li'lll‘ E1I.I.“'l.tl." -llll i the ]u-rlrj..]s Illl}. L0, to dune, 1903, inclusive, and
July, 1985, to Mav. 1904, |nc!|1:-':n.'cu i= found ro show ns clearly the condition of
affirs which one obisins in an endemie plazue eentr- like ||1iEJg|..11t1f_r.

In both ehart= the epidemic vanishes,  lsolied eases accar periodieally but
are ol no pt’:u'.l,'l::a! 'm.ll.-u'[:ilml-.

With a fall in epidemic plague, a decline in the cpizootic is also observed.
The larter falls to nearly the same figure as haman plague,

Almost immediately alterwards, however, within a week or a fortnight the
rat plague exacerbates and again renches a bigh level  This level means a soodly
number of eases ol rat plague per week, bnt nothing in comparison to the numbers
found during the proper plague season.

The epizootic curve shows a considerable oxillation but is more regular in s
course than dorving epidemic periods,  Little change takes plice in resard o the
curve, nntil suddenly during the early part of the following vear, the eurve shoots
upwanls IIII.III-l;"-ll'Ih'I.\ this oecurs, phdrlw brenks ome nmm'uh' i ooan e e
comes epidemic.

From these curves one would rightly conclude that rat plagus is epizootic
;'m.!.;u:.rp.ur.\'f.p_lrl

Hremcene !r.l'.rfla,.'m i u-.m'-!r-mfr' .-mf_.',r rhﬂ'."u:',r the ceute ernverhations of the r-p.":r.'-ur.'.r'r',

Another point of importanee in regaed to these twa charts iz the following :
A -:wmp:u'i:a- . of the l-:rixm:tii' of 1902-03 with that of LA, sliws

ns Uit the lormer waz much more severe,
The wmonnt of wav pligoe at the end of 1902 was in excess. A zeneral
sirvey of the eurve even shows iis n,-nrl-.:mrj‘ b rise ;_:'1‘:|.l’]li4l."}'

after irs sudden fall in September of 1902,
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We muost remember also that the epidemic of 1903 was a severe one ; that of
1904 looks like a very mild one,

These charts wonld appear to show that a meligeant cpizontic toeards the end
af e epiclemic, means an early recurrence of haman plagne and o severe epidemie,
On the other hawd a wild epizootic would appear to indicate late recurrence of
Jereomere ]rlfnﬂurr crned o peeled -'Ji'u'ni'.-m.!..fu',

Again these charts show that after a mild epidemic, the epizootic persists in
amount or even gradually increases.  17de 1902,

After a severe epidemic, however, the epizootic persists but is present in very
much less numbers and does not show the same tendeney 1o sudden frequent and
even increasing exacerbations.  The reasons for such are not clear.  They will be
discussed noder o separate heading.  The condition of affairs ay be stated as
follows: —

l!i‘UE.—l':]:i-.I!,':llﬁt mild,

1902=1903.—Epizootic severe.
1905, —Epidemic seveve. - The epizootic is continumis.

1903=1904, —LEpizootic mild. s
190k, — Epidemic mild.

WILLIAM HUNTER.

Plague in Cats.

The writings of past ages tell us that during plagoe epidemics, domestic pets
were not spared the disease,  Cats, dogs and birds were known to fall a prey to
the malady. :

It is only within recent vears, however, that the cecurrence of plague in
animals such as cats, which are intimately associated with man, has attracted
attention.  In fact until the question of rat pligue was raised, the presenee of
plague in animals was practieally lost sight of, and regarded of no practieal
significonce in regard to the spread of the disease.  With the knowledge of the
I:ur(-_m_:!ln‘run! H'L'Ill]l':il[ll'l!‘:lll. raf nlagllu aid the fact that eats I|1_u|||;|;_',-||l,f_l,.' devonr these
animals, the possible role playved by cats in the dissemination of !nlngue amongst
buman beings wonld appear to be of considerable importinee,  Few aceounts of
natural plague infeetion in cats are o hand.  The varions Plague Commissions
make mere mention of eat plagoe, vegard these animals as only slightly susceptible
to the dizense, and in eonSeqHenee cotclude that so far as the spread of |i|:lgltl.' =
concerned, these animalz are of no great importance,

Such an answer to the question of plagoe in eatz is only partly woe.  Cats,
when 1:|_Jl|'||::l1't':l witls sy oLl :mimul:a__ iy spar relulive ¥ inznseeptible b
their importance in plagoe dissemination is decidedly wuder-racsd when the sulijeet
is viewsdl in the light of recent experience. -

lu HJ_,Hl:u‘\'_ Asnperroy TuoMpesox FeEpHE L= the [resence of E"I':U-T”“ infection in
cate, and disensses the dangers attached to such a focus of infection,

Ill III|'_|'|'I|J_._ﬂ|;l».l:rrl_l_{1 W lisivee _'_':'I:II.:I'.] PeEa=an o ril:ila-l_fl.;t :_‘ul|:-inell|,'|':|.|j||_- 1|i:|_|.‘_.|r|,|i_g illl:i"l'lltlll'.
armotest certain cats,  The L:.'i|=r:l'iL'Il:.*{' g:liruﬂ] -iu:'in_-_- tlie 1'].'1:_';“1,- Hpiqlwuin- of 10z,
and casually mentioned by me in my Aonual Repore for the same year, tesches us
that wnder natural conditions, eats may become severely plague infecred, and
shonlid upprrrhra:il}' preseat itselll there is no reason to doubt the _-ul'pﬁ::ll-t of the
infection to man by means of these animals,

We are quite prepared toadmit that the disease’is rare in eatz, yet the possibility
of the ceeurrence of the disense must not be forgotten.

| st ic [rets may cecasian broadeast dissemmation of |1|ng|||- ety i the
immediate surroundings of man.  Experimentally produced plague in cats would
appenr 1o gi\'l.': inconstant results,  The disease can b indaced, hut wmnceh .ila_}w".'f,
upon the method of incorporation of the virns.
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The terman Plague Commission reported npon the effeets of cutaneons and
subewtaneows inoculation of these animals.  Beyond o slisht febrile reaction no-
thing definire was cbiained, Al the cats experimented npou recovered, They
coneluded that eats were relatively insuseeptible 1o plague. 3

The resnlts of Arerrcrr aml Guox were moroe ::tu'.r:uur:tgjn;_.r. Tlu-_v fioidl emgs
on plague infeeted marerial,  Several of the animals died o= the vesult of plasrue
mfeetion.  The tvpe of the disease veproduesd was septiciemic. A buobo was
frequently finmil jrresent in thi sub-maxillary region.

Kovrk also had positive vesnlts,  He fisd eats with coltures of plague.
Witm noted i his Report that two catz eat pieees of a plague hubo. They

Becmine 1l for several davs,  Grear emaciation of the animalz: waz noted,  The
animals recovered.

Froan the rezearches on plagoe infection in eats, it iz evident that infection
per os gives the most constant vesnlts, By this method. eats would appear o
contract the disense.  The question of a lethal termination probably depends upon
the virulence of the infecting materinl vsed for parposes of induciog the infeetion.
Daring the past two vears, | have had the opportunity of examinizg from time 1o
time w pumber of cats, dead or alive, for the presence of plague infeetions.

I iy Report for 1902, o note was made in recard to a gpontaneous infection
of the eats belonging ro one of the Godown Companies in Kowloon.

The history of the epizootic is the lollowing :—During the systematic
collection of res, desd and alive, in Kowloou, for bacteriological examination
mamy of those canght in the godowns were found plague infected. A week or
two after rat plague had been found, the servants of the Goalown Company reported
the death of several of their cats which were kept on the rat infected premises.
muspicions ag to the course of death of these cats being plagne, onders were given
to lave them examined at the Publie Morteary.

The dingnosis of plague was established immediately oo Lacteriological
examination,

The eat mwortalivy continned and even imereassd, Al cats, sicks or dend, were
forwarded to me.  The sick cuts wepa Iu-pl under ob=crvation in isolation,

e or two ._-\;l|1'|']1|||=u[-= T macle I‘-i':_":ll‘-’l (1] TI'If: IIlEH-':I,:F of -tl'lfl.‘L!I‘I!'JI; ill
cats, and the symptoms of the disease noted as carefully as possible,

My investisations showed that plague may be cither acate or chronie in cats.
Cutanenus and subeataneons inocalation do not ;;ir:.- consiant resulls,
Feeding ens with plagne infected peaterial wives certain reanlea.

The cats from the Godown Company obvionsly eontrzeted the plozue inleetion
per o5, The plague infect ion of the rats in the eodowns was severe, and the
v fed -|:|||||1|=uL|:-'.|r on infected rat Hesh.

cils ||;;|] terst |IJ1:]I€[|J

The Symptoms of Aewte Cat Plague.—Symptoms of plague are usually present
within twenty-fonr hours,  Food iz refosed.  Diserhan and vomiting are amongst
ihe earliest symptoms,  Their hair beeomes roflled. Weight is rapidly lost, and
emaciation iz a wirked featmre,  The abdomen is distende] and temder 1o touch,
Grest weakness or even poralysis of the extremitics 1= present. IDeath talkes
place in from 2 to 6 days,

An interesting observation is that lealthy rats fed on paddy soaked in the
fivees or wrine of ]pl:|1=_l:'|||_: infiected car =, ulbee af aeute roat Elhl.;.;lli.!'.

The Post-moriem _Il;rju-:u'rrm‘r Hljl il f"irrl':rfuﬁ.-—ﬂ." the tissues and Organs are
in a vondition of extreme congestion.  Hiemorrhages of varying size are scattered
irrezularly thronghout the tissues of the animal. The lvmphatic glands are
congested with the presence of cortical hasmorrhages. Bubonic swellings are
frequently found, especially about the neck and the mesentery.



R

The most interesting condition is found in the abdomen.  The peritoneam i
smooth and shiny.,  Very litle fluid is found in the peritoneal cavitv.  The
stomach is congested partienlary on its mucous sureface.  The latter also shows the
presence of innnmerable hemorrhaces of varving size. Mo actual ante-mortem
wleeration was found,  The small intestine was in 1rt-|:u_,r:1| rordddened.  Little of
engrossing interest was fonnd until the ilenm was reached.  This pare of the gut
wus the seat of many small petechine seattered throughout s entire |l:'l!l"”t
These were well seen :mhnnng throueh the wall of the saseons distended anr,  The
mucous surface of the ilenm was reddened and thickened,  The latter was chiefly
due to wdema,  The =alitar iy follicles were visilile, being |rt1|. head i =ize amd
gu-}'ixh yellow in colour, “mall sreas of necrosis were jiresent, these appenred
chiefly abont the regions ol hwmorrhagie extravasation,  In one or two cases o
distinet bubonic formation was found in the mesentery.

Plagne bacilli were found seattered throughout the body.  They were specially
abundant in the bemphatic apparatus and in all bubonic areas. The fuwces and the
grime also eontmined |r!'|1'|n- baeilll.,  These results are siunilee o those oltained h'n'
Kovre and ave of great interest when compared with the type of the disease fonl
monnn,

The wype of disease was in all instances septieemic but special tendeney was
shown on the part of the plague bacilli to colleet in the lvmphatie ;

Chronie Cal Plague—"This is evidenced mainly by great emacintion.  Buboes
are found in various sitnaiions of the body espee L:.Ih' about the neck.  These are
extremely chronic in growth, .m;,n:nnp.um-ct by ¢ sLre:e sureonnding infiltration aml
slowly break down with the production of thick ereamy pus.  The aniwals
oy live e two wesks to o month,  The eondition of those catz sulfferinge from
chronic plague is well described by the term * Pest Maresmus,”

The eonclusions which appear to be justified from the varions observations
and experiments on plague infeeted eats are these —
1. Cats sulfer from ]rl:'l;_fLIl-.
2 The dizease may be acute or chronie.

3. The type of the dizease is septicemie.

1. Plazue cats scatter plagne bacilli broadeast in their fieees amd urine.

5. These animals mnst be reckoned with as oecasionally plaving o port
in the dissemination of plagne,

6. In plagne infectesd districts, possible plague infection in eats is of
sredt huportance fom s domestic point of view.

7. In plague infected areas, cats probably beeome infected throngh

plazie rats and mice which they devour as oo,

WILLIAM NUNTER.

Plague in Mice.

When one considers how intimately associared rats amd mice are in natare
it is rather surprising to find so litle data in regard to the possibile dissemination
ol I']“.'-'J“' |]I-ITIII_‘_’1l the aeenrrence of Monse |’|=lgm‘,

Experimentally one finds the mouse susceptible to plagane,  In faet its desree
ol susee |rl1|‘:l|t1‘,1,.' to the diseaze does not fall e shorr of that of the rat. Much of
the positive evidence of experimental infection of the monse, points to the facility
with which the animal can be infected per os.  Hecords of widespread monse
plague, in endemic plague areas are few. Indian recornls barely mention naturally
oeeuring mouse infeetion,

In Formosa, in 1896, it is aaid that wiv.lr-s-.pl'u.-nt 1 S p[:l;:ur- existed, aml
that these animals probably played a greater part than the rat in the dissemination
of plague, which was severely epidemic during this year,
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In the smme vear, Wiy noted nn inereazed mortulicy mnone=t mice in Hooe-
kong. In Swiney, Aspprrrox Trompsox noted the presence of monse plague.

xandria, Gorsencien found epidemie plugue exisient in avens more or
lisss v 1]'-.' affected with the mouse epizootic,

My own EXPEricnee leadz me £ believe, that during ||]'|l._,ruL- L*Eniuleillic:a i
||c-||IrL|||iu. mouse plamie is prevalent.  Hondreds of mics have besn examined
I-mq-mr‘unln--h ally and waoy found plague infected. My own researches ap to the
present time, hiowever, do not warrant any definite conelnsion in rerard to the
sivnificance of the epizootic. My examinations have been omly oceasional. I
the absence of o systematic investigation, one cannot definitely express an opi-
nion as to the part pE.lj el by these vermin in the furthernnce ol the disease. It
would appear highly lL"l.llr‘Ill-hL' however, that in many instances, mice phv s
important i part as r'tl'f, and that in dealing with epizootic plague, our sanitary
efforts mast be dirceted to mice a2 well as rars.

WILLIAM HUNTER

The Susceptibility of Aminals in general
to Plague Infection.

[t would be out of the scope of o research like the present. to enter more or
less fully into the guestion of the susceptibility of animals in geperal to plazue.

In IL“":ll‘d Lo many amimals [ have TlD['II'II'I"" too el to wheat i= .lh‘e:uﬁh‘ -fthu{:ru"}r
known. The experiments carried out Dy Professor Siupsox and mysell, woulid
appear to shed mueh ll;_f]LI on this hlth'I'rt: :llu:'ll digeussed |i|.11':-=1m-1|, A report
has already appeared in regard 10 these experiments.

The Guinea Pig.—This animal shows practieally the sae degree of suseep-
tibility to plague as the rat. It contracts the discase by all the well recozuised
methods of natural and artificial induction.  Aente and chronic plagne are eom-
1L, ]"'rq::J1u-ul|:.' a condition of et Wargsmes 15 found in i‘.hrur:ir‘uﬂ:{ i Fesetie]
animale.

Ie 3= the most suitabile animal tor 1'x|s['r'lllnl'l':l'rll inoculation, and the isolation
of the 15, pestis from complicated micro-organismal  mixtores. By enltoml
methods, the isolation of plagne bacilli from the feees, decomposing corpses or
Huids, i= practically an impossibility.  In eonltures the 15 pestis is eapidly over-
arown by ordinary non-pathogenic saproplvtes,

It is known that saprophytic bacteria and ordinary intestinal micro-organisms,
proluce |:r'.ul|:1||h' no patholozieal changes when ru shbed into the .--h.nl'[! skin of
i rak ora {.lltllllf_‘-.l I'I:—.'

I have obtained excellent results with bealihy s, These results are in
]"'I'ﬁ-rl aceorid with the ohservations of Frorrscne { Avl, Wuis. Coes— Amt, D,
1902y and Mawrist (Zeir, £ Hye, B, 21, 1902).

The lmeteria which wmay be present in such mixtueres of micro-organisms
seareely ever produce after carelul cutancons incenlation the characreristic patholo-
vical changes of plague infection, namelv, the extensive hwemorrhagic infileeation
oi the connective tissae, the bubonie swellings an. the Feal necroses in the spleen,

ical appearance is cecasionally foumd, when !ri.lﬂ'l.lt'
Lavcilli of |'\.tmmf|r low virnlenee are injected into the !IEI'Irlﬂtt‘:II cuvities of Guipesn
pigs,  Chronie plague is produeed, and tamonr like growths develop on the sur-
face of the peritoneam, the liver, splesn and other ormans,  These are of the nature
of gr.'lrmh-rll::l.'l, amd  resemble  tuberenlar o :lﬂ.iramu}'m:tinr lesions. | hoave
found n condition similar in the rat when sulfering from clironic plagne,  Small
nodules of salt _‘_’:]"'.IIILIIIIIII:L‘L'UII.F ti=siie were funnd in the ]n‘.'ritﬂll.u:ll l'-;i.Vii_‘,'., in the
liver, and the spleen.  Plague baeilli were present, Lut difiieslt of direct micros-
copic demonstration.

HI.JJ il]ll.‘ll."?-l“]“r |I'Ilr]Tl]| +Ly
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Plague in Rabbits.—These animals are much more resistant than either the
rat or the Guniea pig. The type of disease produced is septicmmia.  This would
not appear to depend apon the mode of ineorporation of the viras.
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S0 fur as MWoudeys are coneerned, the Semnopithecus entellus wounld appear
to be much more susceptible to plague infection to the Macacus rmesus.  { Russian
Plague Commission. )

Simpsox and Husrer's
eXperinenLs.

Vide Simrsox’s Report
on Plague in Hongkon.

Squirvels are also swseeptible to plagu - (German Plague Commizsion. )

Dogs are relatively inzusesptible ro plagne.  Anseeenr and Guox found
that these animals discharged numerons plagoe bacilli o their foeces, alter eating
grossly infected plagoe material,

¥l ey also eontrct |_:]:|'_'L’|I'.‘r. Sl s, Lozards and .f'll"‘-h'.-j.ﬂ sy siil¥er
from placue but only under certain conditions,

!
Their body temperature would appear o affect, unfavourably, the growth of
the B. pestis.  Nvrracw (Cont, [ Bake. B 22, 1897 ) found that vipers and fizards
were insusceptible o plague at 2 temperatore of 167 o 187 €. On mising the
tempernture to 267 or 28° C, these animals readily conteated the disease.
(reneral Conclusions in vegard to the Ocenveenee of Bpizootic Plague,—
[. Plague infeeted homan beings mav infect animals, and eiee verso,
2 PMavue infectead animals iy infect ather |IE;l|!1|_'..-' animnals.
4. Domestic animals suftfering from plague may infect man.
1. Epizootie plague ocenrs in acute and chronie forms,
5. Latent plague may also ocenr,
i, Dars and Guinen ]-ig.s; wanafil appese to be most suseeptible to plague.
7. The mwouse comges next in order of 5!|${“u-|ll.“:i!i1.1',
5. Monkevs, especially the grev monkey, are extremely zusceptible 1o
plague. g
9, Cats may contrset the disease natorally.
1 Birds may also suffer from the disease in natare,

11. Practically every vertebrate animal found in the wnwediate neigh-
bunrhoad of man. may be rendered plague infected.

12. The induction of the disenze by feeding wives the most constant
restilts,

L. The tvpe of disense reproduced in animals is a1 true septicasmia,

14. Animals saffering from plague seatter plagne baeilli broadease in
their seeretions amld exeretions,

.“';‘;nmi!rmr-.ur.- Jr:}.ll'-.,'“ﬂff-r' f’l"n;l.-;ur-,—“irw'l.uhl-l'x'.'lriml of this has been noted for
thr I;Jtlllwilhq' animalz :-—

1. The lat 7. The Pizem.

2 The Manse, 5. The r|'l.|.i'1:[':|.',

3. The Cat, 0, The ooz,

4. Ihe Crmnen Pie. L. The Donck.

d. The Maonkey, i, The Marmot { Aretomyvs bobae ).

G, The Hen.
WILLIAM HUNTER.
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